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PREFACE TO THE SIXTH EDITION.
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Tue Manual of Ambulance has been revised and
considerably enlarged by additions to the sections deal-
ing with Artificial Respiration, Electrical Accidents, and
Ambulance Transport. Many new figures showing recent
methods of improvising stretchers, railway waggons, carts,
motor omnibuses, and motor lorries for the conveyance
of sick and wounded have been added; for the use of
these the Author is indebted to the Editors of the Royal
Army Medical Corps Journal.

The Chapters on Fractures and Dislocations and on
Foreign Bodies in the tissues are further illustrated by
X-ray photographs taken by Dr. Levack, Medical Elec-

trician to the Aberdeen Royal Infirmary.

A new Chapter on Voluntary Aid Detachments and
their work is appended. and therein the relation of these
Detachments to the Medical Service of the Territorial
Force is fully illustrated and desecribed.

The Author’s thanks are due to Dr. W. R. Pirie for
kindly assisting in the final revision of the proof-sheets

and index.

J. SCOTT RIDDELL.

ABERDEEN, November, 1913,



PREFACE TO THE FIRST EDITION.

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. Tt is profusely
illustrated, particularly in the sections in which Anatomical
and Surgical details are treated. Many of the figures bave
been reproduced from my Manual of First Aid, for which
they were specially drawn by Dr. Alexander Don. The
important subject of Ambulance Transport is fully dis-
cussed and illustrated.

For the information of Lecturers and Secretaries of
Ambulance Classes, a chapter on Organisation and Manage-
ment is added ; whilst candidates entering for examination
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 woodecuts from their
other publications, and take this opportunity for thanking
Dr. R. G. M'Kerron and Mr. D. R. Moir, M.A., for their
kindness in assisting me with the revision of the prootf-
sheets and the preparation of the Index.

J. 8. R

ABERDEEXN,
September, 1894,
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CHAPTER L
OUTLINES OF HUMAN ANATOMY AND PHYSIOLOGY.

MEeaxixg ofF THE TeErMs AxaToMY AND PHYSIOLOGY—THE SEELETON—
Boxe—A. Tue CaviTiEs oF THE Bopy aND THEIR CoxTtENTs: 1. THE
CEREBRO-SPINAL OR HEAD AND SPINE CAvITY—THE SEULL—THE SPINE
—THE Brars—THE Srivan Corp—II. T THORACIC OR CHEST CAVITY
—ORrGa¥s oF CIRCULATION—BL0oOD—THE HEART—THE PULSE—SCcHEME
oF CircrnaTion—0rcaxs oF REesPiraTioN—III. Tue AmpoMIizan omr
StoMacH CaviTy — CoNTENTS — DIGESTION—ABSORPTION—EXCRETION—
B. The EXTREMITIES OR LIMBS—J0INTS—LIGAMENTS—MUSCLES.

Berore the Ambulance Student can thoroughly appreciate 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 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, 1s sufficient,
if thoroughly mastered, to enable the student to follow with ease
the methods deseribed in the succeeding sections. A minute exami-
nation of an articulated skeleton, made in conjunction with a study
of the letterpress and diagrams of this chapter, will greatly simphfy
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 and
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 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 2 considerable part in the move-

1
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ments of the body, and has an important function to serve in

i "? “““““ Frontal Bone

fiy” — = —Orbital Cavity
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Fig. 1.—The skeleton.

affording protection to the vital organs of the body by forming
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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 columns, 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.q., a thigh-
bone—we find on examination that it consists of a fibrous basis
impregnated with lime salts, the prineipal of which is phosphate
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
1s made up nmmh of this cartilage or gristle, and if undue pressure
be brought to bear upon it ( particularly in unhealthy and improperly
cared-for children. in whose bones little lime has been deposited),
1t. readily nelda leading to the pmductmn of f_-m;h deformities as

“ bandy legs,” ** knock- lcuee 7 and “ curved spine.” As the child
arows older, lime salts are deposited in the Lﬂltllﬂ“‘ll‘mu.‘:‘- basis,
whi{}h becomes solid and firm, and 1s known as ° bune ” I, how-
ever, the lime salts are not deposited in sufficient quantity, owing
to improper or insufficient feeding, or bad hygienic surroundings,
the bones retain to a considerable extent their cartilaginous char-
acter, and tend on injury to bend rather than to break. In the
healthy adult the bones of the extremities have become firm eylinders
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
young bones is, to a considerable extent, lost, the bones then be-
coming mcet-dmgl y brittle and lable to fracture. From an exami-
nation {}f 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 by
nutrient arteries, and through the intervention of a specially pro-
tecting 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 differgnt parts of the skeleton are dealt with seriatim,
it is desirable that the reader should make a careful examination
of the skeleton as a whole by reference to the diagram above-men-
tioned, and, if possible, to an articulated skeleton.

For purposes of deseription, it will be found most convenient to con-
sider HumanAnatomy and Physiology under the following headings :—

(A) The Cavities of the Body and their Confents.

. I. The Cerebro-Spinal, or Head and Spine Cavity.
II. The Thorax, or Chest Cavity.
II1, The Abdomen, or Stomach Cavity.

(B) The Extremities or Limbs.
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(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

Fig. 2.—The cerebro-spinal
cavity.

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 so-called
“ sutures ”’ to form a box in which the
brain is enclosed, and (b) the bones of
the face (Fig. 3).

The brain-case is formed by eight
bones :—

(1) The Frontal Bone, anteriorly.

(2) The Ethmoid Bone, below it.

(3) (4) The two Parietal Bones, forming its
upper part and sides.

(3) (6) The two Temporal Bones, laterally,
through each of which passes the cavity of the
Car.

(7) The Occipital Bone, posteriorly, which is
perforated by a large opening known as the
foramen magnum, through which the spinal cord
passes. On either side of the foramen magnum
is an articular prominence or condyle (see Fig. 4),
which fits into a cup on the first vertebra or
segment of the spine, forming a joint there,

(8) The Sphenoid Bone, which closes in the
hase of the skull, is pierced 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 Cheek:
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 cawvities for
the eyes. :

THE SPINE.—The spine is composed of segments, each of which
is known as a Vertebra. 1t articulates above by two joints with the
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oceipital bone of the skull, while its lower end forms part of the
pelvie girdle in the form of a special bone made up of five conjoined

F = Frontal Bone,
E = Ethmoid Bone.
N = Nazsal Bone.
M == Malar or Cheek Bone,
=M = Superior Maxillary.
1M = I:nl]q-rinr Maxillary.
5 == Bphenodd.
P = Parietal.
T = Temporal.
(O = Oeipital.
E = Qpening of Ear.
X = Angle of Lower Jaw,

& Sutuns,

Areans Palate o

e Comely e fio artie.
O latiog with Sping

=335 - Forumen Magum

vertebree, and known as the Saerum or rump bone. The spinal
vertebrse, 24 in number, are divided into three sets —

(1) The Neck or Cervical Vertebree—T in number,
(2) The Back or Dorsal Vertebree—12 in number.
(3) The Loin or Laumbar Vertebre—5 in number,
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Each vertebra consists of a body with processes, which are
adapted for the attachment of muscles and the protection 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). Kach vertebra
is joined to its fellow by a disc of cartilage or gristle, and by strong
bands of fibrous tissue known as ligaments. 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,

5. — Vertehra

Fig. (from

above).—S.P, spinous pro-
cess; O, canal for spinal
cord ; B, body.

Fig. 6.—Dorsal vertebra.

Fig. 7.—Vertebra (from
side).

in virtue of its many joints and muscular attachments, it is so pliant
as to allow a very considerable 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 the special
functions of the body are regulated. The brain iz contained in the
skull, and consists of three parts :—

1. The Cerebrum or big brain, the organ of mind ;
2. The Cerebellum or little brain ; and
3. The Medulla Oblongata.
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The brain (see Fig. 8) consists of a large number of convolutions,
separated by grooves, _and is divided b y a number of main fissures into
four main lobes—F rontal, Parietal, Oceipital, and Tf*m;m}m-b phenoidal
—s0 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 sitnated in the frontal, parietal,
temporo-sphenoidal, and oceipital lobes respectively. The cere-
bellum, 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

_Lerelirum

ol ._'I_','Ll I ol

Ten; [roros [rll'l-' ) |1
——

L]

H]riu_n,'l 7]y | . .

Fig. 8.—The brain.

as the Foramen Magnum. The medulla oblongata contains in its
substance masses of nerve cells, which are kna\vu as nerve centres,
and which control special actions of the body—e.q., breathing,
coughing, vomiting, etc. 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 (Figs. 2 and 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 ascendlng and descending
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nerve-fibres. In the spinal cord are to be found two great classes
of nerves :—

1. Descendiig Nerves, Motor Nerves, or nerves of movement,
which leave the cord at different parts of its course to reach the
muscles, to which they are distributed, and whose aection 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 so con-
veyed 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 :—Imagine
the case of a child drawing away i1ts hand on having its finger

suddenly pricked. The sensation of
;ﬁw pricking passes from the skin through

/9 a sensory nerve to the brain (see Fig. 9),
where it 1s Interpreted as pain, when

\\( the brain immediately telegraphs back

/ aof . of through the motor nerves of the arm a
\ message to the muscles, which are

: .+, stimulated by their special nerves to
;k éﬂ; contract and so to withdraw the hand.
: 3. Sympathetic Nerves.—In addition

B 4B ol MR T to the two great classes of nerves

N, nerve cell; ef, motor @lready described, there is a third class

nerve ; M, muscle, known as * Sympathetic 7 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, ete. They preside over the
important funetions of digestion, circulation, and respiration.

4. Nerves of Special Sensation.—From the brain, through speecial
openings 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
complicated and delicately arranged nerve-endings in the eves, ears,
mouth, and nose.

Fig. 9—Reflex motor arc.—

II. THE THORACIC OR CHEST CAVITY.

The chest-box, or thorax, is formed by the twelve dorsal vertebre,
the ribs, and the sternum, or breast bone. The ribs are attached
to the dorsal vertebrse behind, and to the breast hone in front, and
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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 respiration, the

?

T e e e e

Caecnim (to the
end of which=--=
the vermiform
appendix is
attached),

Opening :
{or large Vein. §

Fig. 11.—Diaphragm.

heart with its large blood-vessels, and the lungs. Through it also
the gullet passes to join the stomach. The chest-wall is lined by
a serous membrane known as the plewra, which is reflected over the
surface of the lung. Inflammation of this membrane is known as
pleurisy. The serous covering of the heart i1s known as the pericardium.
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1. ORGANS OF CIRCULATION.—The blood is circulated through
the body by means of the heart and blood-vessels. Blood is a ﬂuid
tissue, aml has been well described as an internal medium—a * go
between ' the outer world and the tissues. It serves two great pur-
poses :—(1) It carries nutrient materials to the tissues in the shape
of the food-produects 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 (see Fig. 12).
The red corpuscles, the more
important, are small discs, each

o5 inch in diameter, and are
ﬂu;* medium whereby oxvgen 1s
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 blocking of
a cut blood-vessel by a clot is

Fig. 12.—Blood corpuscles. nature’s method of arresting
h@morrhage.

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 beconies impure and darker in colour from
the absorption of effete produects and the loss of oxygen. We have
thus in the body twe conditions of the hﬂnd——-pure and impure.
Similarly, we have two sets of blood-vessels, arteries, and veins ;
and practlmlh two hearts—a left heart for the reception and cireu-
lation of the pure or arterial blood ; a right heart for the impure or
venous blood. The wvessels mnt&mm" pure blood are known as
arteries ; those containing impure blood as veins, The only excep-
tion 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 1ight side of the heart to the lungs
to be purified, while the latter (pulmonary veins) carry back to the
left. heart the blood purified in the lungs. Between the arteries
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and the veins is a system of very minute vessels, visible only with
the microscope, 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
and compressi ible. Through the arteries the blood, pr upeli{:d rhythm-
ically 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 spurts out in jets with each
heart-beat, but it issues from a cut vein slowly and steadily.

Right Carotid Artery,

g S - —a=-Left Carotid Artery
Right Jugnlar Veimr.. = T
3 == i o ===Teeft Jugular Vein
jﬁh . ;.E | — ,‘n{ Artery
= o B T A T SRR avrte
Artery--=- '\*}' | ﬂf | = QLY ) subels
Right Euhel:u-i:m{ .~ L ;.:%’} . ik e ubclavian
e | W B 2
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1| R —==f ot
=== -=Pulmonary Veins
2 “srleft Pulmonary Arlety
Superior Venn Cavie-—-- _' T hoglh H el

Right Auriclee——- By

Right Ventriclo------Yem o A .-EL--Left Ventricle

Puferior Vena Cava ==
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Fir. 13.—The heart.

The Heart.—The heart (Fig. 13), which is fitly compared to a
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 awuricle, and a
propelling chamber or ventricle. The walls of these chambers are
formed of muscle, by the contraction of which the blood is pro-
pelled—the direction of propulsion being regulated by valves (Fig.
14). Heart disease is due either to improper action of one or other
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of these valves (which have contracted and become incompetent
as a result of inflammation) or to faulty action of the heart muscle.

FPulmonary Ariery, -
; ¥

or Aorta, .
Superior Vena Cava. . — - —— _#/; ! K’:_, Pulmonary Veins.

_____

Right Auricle.
Right Ventricle.

Liver. ] A .- 4. Left Ventricle,

-~ Organs of Digestion.

Fig. 15.—Scheme of circulation.

The Pulse.—The rate and force of contraction of the heart are
estimated by the pulsation of the arteries. The pulse may be taken
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in any of the larger arteries, the one usually chosen being the radial
artery on the front and outer side of the wrist, over the lower end
of the radius. The pulse may be felt distinetly, 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 children
and old people 1t 1s faster than this.

Scheme of Circulation. The blood leaving the left ventricle
by a large blood-vessel (the aorta), in a pure or arterial condition,
18 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 passes to the right side of the heart, entering 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.

Yeins

= Vona Cara

Capillaries of __ |

Urgans & Tissues Right Auricle

Right Ventricle

Arteries
Aorts i' Pulmonary
Artery
Left Ventricle
T Auricle S _ Capillaries
of laangs

Fir. 16.—Scheme of circulation (arterial eirculation shaded),

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 completed (Fig. 16).

In tabular form the order of the circulation is—

Left ventricle,
Aorta.

Arteries and capillaries,
Veins.,

Venx cave.

Right auricle.
Right ventricle.
Pulmonary artery.
Capillaries of lungs.
Pulmonary veins.
Left auricle.

Left ventricle.

2. ORGANS OF RESPIRATION.—Respiration or breathing
consists of two great phases—Inspiration, or * breathing in,” and
Expiration, or “ breathing out.” The air as it is inspired consists
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of three gases—Oxygen (0), 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 a hundred-
fold, 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
18 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 interchange of gases between the air and the blood in the
capillaries of the lung and skin (for the skin also assists in respira-
tion) has been called the * outer ™ respiration, while the similar
interchange that goes on in the tissues, as evidenced by the change
of arterial into wvenous blood, has been called the * inner ™
respiration.

The respiratory apparatus consists of three parts—

() The Chest-Wall.—The chest-wall acts like a pair of bellows,

and moves the air within the lungs

| by the ascent and descent of the ribs

7 consequent on the contraction of the

muscles of inspiration and expiration

i 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 18 drawn.

(b) The Air-Passages.—These con-
sist of (1) the nose and back of the
S throat (chambers in which the air is
Fig. l?' — Diaphragm  and  warmed and filtered as it passes along

abdominal wall at end of __pig 18). (2) The larynx (voice box

piration (plain outline) 4 .
and at end of inspiration ©F Adam’s apple) contains the vocal
(dotted ontline). cords by the vibration of which the
g 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.
Particles of food * going the wrong way ~ have passed the epi-
elottic valve, and cause severe coughing by irritating the mucous
membrane of the voice box. 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).

(¢) The Lungs.—The lungs consist of an immense number of

small nest-like cavities called air-sacs or vesicles, in which the

..-IMaphragm
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bronchioles terminate (Fig. 20). These little chambers contain air,
and are densely covered with capillary blood-vessels, bringing their
blood to the air in the lung vesicles 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 part of the atmospheric oxygen

Nasal Cavily.

e 3
o Mouth.

==}

Tongie.

Lower aaw

. Windplpe

Fig. 18.—The air passages.

titi= Vertebra.

being taken up by the purlﬁcﬂ blood, while the 1 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 * breathing out ™ of car-
bonie acid gas (CO,) that makes the air impure in an overcrowded

room,
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Fig. 19.—Larynx, windpipe, and bronchial tubes.

_Bronchiole. _..Air Tobe,

Fig. 20.—Air-cells of lung. Fig. 21.—Air-cells and capillaries.
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11, 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 vertebra,
above by the diaphragm and lower ribs, and in front and at the
sides by large muscles.

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

:
:
S

Fig. 22.—Pelvis (from above),

The abdomen proper contains the organs of digestion, absorp-
tion, and excretion, which will best be deseribed 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 (sweet-bread). On either side of the back part
of the abdomen lie the Kidneys. From the stomach the food passes
into the small 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 pclw%
ihL large intestine begins on the right side, at the cecum, from the
end of which the vermiform appcndix springs (see Fig. 24]. The
abdomen in addition contains the continuation of the aorta or main
arterial trunk, giving off its large branches to the liver, spleen,
kidneys, intestines, and other abdominal organs, and dividing opposite

2
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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 duct, the function of which will be explained later.
In the abdomen, high up on the left side, and behind the smmach,
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,

(dotted in). ~
. Kidney. "= -

Fig. 23.—Abdominal and chest organs and vessels (lungs and alimentary
canal removed). Arteries, with cross markings; veins, unshaded; L.
and 8., arteries to liver and stomach.

intestines, and liver, and covers the other large abdominal organs.
Inflammation of the peritoneal covering of the intestine (peritonitis)
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 chemically changed, so as to become
soluble and easily absorbable into the circulation. Foods may be
divided into five great classes :—
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(1) Proteids.—Albumen (white of egg), beef, mutton, and the ordinary
flesh foods are the best representatives of this class,

(2) Carbo-hydrates—e.q., starch and sugar.
(3) Fats.

(4) Salts,
(5) Water.

A man doing moderate work requires every day about 24 ounces
of water-free-food. Of these 24 ounces, 4} belong to toe proteid

or albuminous class, and 141 to the carhﬂ-'hydratﬁ or starch class,
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Fig. 24, —Alimentary canal.

These 19 ounces of albuminous 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 saliva, and has its starchy constituents acted on by a ferment
present in saliva, which converts the insoluble starch into soluble
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sngar (see Fig, 24). The food is then swallowed and passes into the
stomach. In the stomach 1t is acted on by a fluid known as the
gastric juice, which is secreted by glands in the stomach, and by this
fluid the insoluble proteids are rendered soluble and become peplones.
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 passage comes in
contact with other digestive fluids poured into the intestine from
the pancreas, liver, and intestinal glands. By the fermentative

-

. t':-‘-.'-“_"-"
In i’

':x{
i
i

o L

r=ptn

TP I
ez

ok

B i
]

fimc

l. ll-’\'#'r

Fig. 25.—Lacteals,

action of the fluids in the intestine, the elements of the food whick
still remain insoluble are acted on, and become soluble. The food
has now become changed into a liquid, which ean be easily 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),
so called from the milk-like appearance of the digested food
which they contain. The lacteals lie in the centre of villi, which are
microscopic finger-shaped prominences, with which the wall of the
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intestine 1s 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 complicated 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

-
Lymphatic Glands--~

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

connection with absorption, 1t is necessary to mention that the
thoracic duct has also poured into 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 receiving, as it were, the overflow of blood, pass the lymph
which theyv contain through the lymphatic glands before it reaches



22 A MANUAL OF AMBULANCE.

the thoracic duct (see Fig. 26). The absorptive power of the lymph-
atics 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
ly mphatlm in such quantity as to cause the nearest lymphatic giaﬂda
to enlarge and inflame. The lymphatic glands of the neck frequently
enlarge and become cheesy. or break down into ° matter ” from
the action of tubercle bacilli absorbed by the lymphatics of the
throat, nose, or mouth.

EXCRETION.—By execretion is meant the process whereby the
waste products for med by tissue-change in the body are got rid of.
The main organs of excretion are found in the urinary system.
Exeretion also takes place partly in the form of perspiration from
the skin, and in the air expired by the
lungs. The unaltered and useless
elements of the food are exereted 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 1s supplied to them in
la.we gquantities by special arteries
gnen off by the aorta. The kidneys
have the power of acting on the blood,
and of removing 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
a Ei SRl the body generally. The fluid contain-
; *"'1{ i:d_l-u ih‘*g‘“::;iul?‘&i“;‘;m] ing these waste products separated by

Arteried: d. blndder. the kidneys is known as urine. It is

carried from the kidneys along the
ureters to the bladder. Fifty ounces of fluid are excreted by the
action of the kidneys in twenty-four hours. In fever, and in certain
diseases of the kadnew,s the quantity of urine pa.fssed is much
diminished, while in other diseases -c.q., diabetes—it is very much
increased.

(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 exdct comparison the thigh will be found
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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

wmm= O3
Innpminatum
*.’L\/:&
"Clavicle
collar hﬂ'ﬂ'ﬂ}-
Scanula
-L- (shoulder
blade).
Femur
r==-====~ Humerus. ““{thigh bone)-
Patella
=—%-===(knee-cap).
Radius.-- 4SS T Tna.
+-=-=- Tibia
______ (shin bonz).
_________ Tarsus
______ Metatarsus (Instep].
£ TTTTI7 Phalanges.

Fig. 28.—Bones of the arm. Fig. 29.—Bones of the leg.
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a special bone or bones for the attachment of the extremity fo the
trunk. In the leg this consists of the pelvic girdle, or haunch bone
(0s 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 pronation, a move-
ment not possible in the leg-—i.e., 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 move-
ment ; 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 meta-
carpal 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.

Ara. LEc.

Shoulder | Scapula—Shoulder blade.

Girdle ) Clavicle—Collar bone Haunch bone (os innominatum),

Humerus—Arm hone. Femur—Thigh bone.
Radius | Outer , : Fibula | Outer

Ulna Tiia }Furmrm bones. Tibia }]nner } Leg bones.
Olecranon process of ulna. Patella—Knee-cap.
Carpus—Wrist. Tarsus—Ankle.
Metacarpus—Palm. Metatarsus—Instep.
Phalanges—Fingers. Phalanges—Toes.

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 as to render the
opposing surfaces smooth and easy of movement. This is further
secured by the walls of the joint being lined by a special membrane
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(synovial membrane), which pours out an oily fluid known as synovia,
and so keeps the surfaces lubricated and prevents friction. The
well-known changes that take place in joints, the seat of chronic
rhenmatism, are due to alterations in the cartilaginous surfaces,
and m the synovia. The joints of the extremities may be divided

f,l:nrt'ﬂ:‘l?.e-

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

into two kinds—(1) the ¢ hinge’’ joint, as seen in the knee (Fig,
30), and elbow (see skiagram, Fig. 101) ; (2) the “ball and socket ™

joint, as seen in the hip {Fur_ 31]_

.l.--" ﬁ
Femur . t

Eynovial Cavity.—__
Capsule of Juint.

Patella.
Wl e . rl;-' .1,#
! Rk %u?‘ %
’ ﬂ'r! b n“ .
Tibia - N

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

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. ** Imperfect 7 joints are joints
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in which only a limited range of movement is possible, and are best
exemplified by the joints between the spinal vertebrz.

Fig. 33.—Ligaments of knee joint.

MUSCLES. . bones are masses of contractile
tissue, by which the different P-ELIf-S. of the skeleton are moved.
These masses of tissue are known as museles, and form the red
fleshy parts, or *“ beef ”” of the body. Muscles have the power, on
stimulation by a motor nerve, of contracting or growing shﬂrter,
and thereby of altering the position of the parts to which they are
attached. The muscles of the skeleton are under the control of the
will, the stimulation causing contraction being conveyed to them
directly from the brain. They are, therefore, known as voluntary
muscles, in contra-distinetion to the inveluntary muscles, which are
not under the control of the will, and which go on acting independ-
ently under a special nervous mechanism of their own. Involuntary
muscles are known as white or organic muscles, and are found prin-
cipally in such organs of the body as the stomach, bladder, and
intestine. Heart muscle though it is red like voluntary muscle,
1s 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 18 known as a tendon
or sinew, Typical muscles—e.q., the biceps of the arm, and the
ham-string muscles of the leg—consist of three parts :—

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

(b) 4 _ﬂeshi;f 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.

_——

Bleeps Muscle, .

Tendon of ingertion. -

Fig. 34.—Biceps musele, showing movement of the radius
on contraction.

(¢) A tendon of insertion.—In the case of the biceps, this is attached
to the outer of the two forearm bones. The movement of the radius
caused by contraction of the biceps muscle is shown in Fig. 34.
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CHAPTER L1

THE TRIANGULAR BANDAGE AND ITS USES.

Uses—F16urep Baxpaces—HoMmeE-MADE BaxpacEs—Kxors—LARGE ARM
SLING—SMALL ARM SLING—EYE BAXDAGE—LowER Jaw BANDAGE—
SCALF BANDAGE—UHEST BAXDAGE—SHOULDER BAXpDAGE—ELBOoW BaAXD-
AGE—PALM BANDAGE—HAND BAXDAGE—HIP BAXDAGE—KNEE BAXDAGE
—S0LE BANDAGE—Fo00T BAXDAGE—THE TRIANGULAR BAXDAGE a8 A
ToUurRXIQUET.

To the student of * First aid 7 methods a thorough knowledge
of the uses and methods of application of the triangular bandage
18 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 triangular
bandage may be employed for the following purposes in the rendering
of ** first aid  to the injured :-

(1) To keep dressings on w uundS

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

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

(4) To keep muscles at rest in cases of fracture, and particularly
where muscles tend by contraction to pull apart the ends of a broken
bone—e.q., transverse fracture of the patella (Fig. 85).

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

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

(b) Where the bleeding is severe, by being app]led tightly round
a limb at some distance above the bleeding point—i.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 constricting band.

(¢) By being applied immediately beneath a bleeding point—
(t.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 ave now in use in different
ambulance centres. The original triangular bandage, one used for
many years in the German army, is thp figured huuf]a.rre invented
by Professor Esmarch of Kiel. It has a h.hﬂ of 50 to 54 m('ht‘ﬁ and

Fig. 35.—Figured bandage.

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 uf mjury. This bandage may be procured i'mm

4 feet.

i

3 feet.

it

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

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
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Association, London, and may be had from the St. John Ambulance
Association Stores. Sir George T. Beatson prepared a similar bandage
for the St. Andrew’s Ambulance Association, Glasgow. HEsmarch’s
and the figured bandages are of special service in military surgery,
to members of the police force, and in public works, where reference
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 tlmt it may
be made, if necessary, from the clothing of the patient. Such a
handage is prepared by dividing into two tr langles, from corner
to corner, along one of its dmnnna]s, a p:ece of calico or flannel
3 feet square (see Fig. 36). This is the adult size, and will be found
to be too large for easy application to the juvenil:s: 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 b}r
a * reef ” knot, which is much firmer than the so-called ** granny

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

knot. It has also the advantage of being more easily unfastened.
The reef knot is a symmetrical one, as may be seen 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
1nd3 ]yiuso 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 11Eht ﬂ‘ﬂg]ﬂﬂ- to the main line of the bandage (see
Fig. 38). The * surgeon’s knot ™ is firmer even than the I.'ﬁE'-f and
18 tied exactly like it, save that a double turn is taken instead of
a single hefore the second hiteh is run down.
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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 clearness to designate
its different parts by special names, and the most convenient are the

seometrical terms—viz., the apex or point of the triangle A, the
sides A B and A C, and ﬂm base B C (see Fig. 39).

Apex

Base
Fig. 39 —Triangular bandage.

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—i.e.,

A

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

1. Bring A to A'—i.¢, fold along line 1, 1. | ** Broad
2. Fold along line 2, 2. cloth.”
3. Fold along line 3, 3.

“ Narrow
cloth,”

Ly folding it along the line 3 in Fig. 40. The * narrow cloth ”
lmnﬂage 18, therefore, half the width of the *° broad eloth.” The
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ends of the bandage should not be left hanging loose after tying,
but should be neatly tucked away under the nearest fold.

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

1. The Large Arm Sling.—The *‘large arm sling ¥ or * broad
sling,” which is used in cases of fracture of the collar-bone or forearm
bones, is applied by placing the hand with the little finger down-
wards in the middle of the base, while the apex lies between the
arm and chest on the injured side. 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,
which might make it uncomfortable for the patient while lying. but
over the apex of the shoulder. The ends should be tightened until
it 18 seen that sufficient strain has been made on the bandage to
take all weight off the muscles of the shoulder and arm. The bandage
should be so arranged as to keep the hand on a higher level than

Fig. 41.—Large arm sling. Fig. 42.—Small arm sling.

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.

In cases of fractured collar-bone, where if is undesirable to press
on the injured part, the lower end of the bandage, which is brought
up in front of the forearm, should be carried up under the armpit
and tied to the upper end behind the neck.

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
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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 eyve from above down-
wards, 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 forehead.

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

1. 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

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

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).
3
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Another method of applying this bandage, which is useful also
for checking bleeding from the artery of the temple, consists in
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, 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 7 (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
close down on the evebrows, 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 the ears, care

Fig. 47. Fig. 48,
Capeline bandage.

being taken that the base does not meanwhile slip up on the fore-
head. The ends arve 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 forehead (see Fig. 48), the re-
dundant 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 hefore 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
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leaves a long end, B, which is then tied to the apex A (see
Fig. 50).

Back.

Fig. 49. Fig. 50,
Chest bandage.

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 erosses the shoulder from hehind
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 *,{,11.'111;3
as o fixation bandage. To secure neatness a hem of 3 to G inches
of the base of the first bandage is turned in. 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 oufside of the arm 4 or 5 inches below the
shoulder joint. The ends are then carried 1mmd the arm in that
line once or twice and tied. The apex is prevented from slipping
downwards n either of two ways,
first by applying a narrow fold bamlmn:
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 Fig. 51.—Shoulder bandage.
sling erossing the injured shoulder and
being turned down over it and pinned. It has also been proposed to
cover the shoulder with one bandage by placing the apex over the
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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 are tied over the apex, which is then turned down over
them and pmned. 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
1s placed above 1t 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 erossed
i front and pass upwards in
ficure-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

hack of the hand. A narrow
fold bandage is placed with its

J

\ Back. Front. middle over the palm. The
Fig. 52. Fig. 53. two ends are passed round the
Elbow bandage. sides of the hand, are crossed

on 1ts 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 the patient,

Front.
Fig. 54.

Bandage for hand.

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
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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 he
on the lower part of the forearm. The two
ends are then carried neatly over the hand
and round the wrist, which they encirele
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 Balidage. ‘Two bandages
are required. One of these in the form of
“ narrow cloth 7 is carried round the lower
part of the abdomen as a belt or girdle, the
ends being tied in front. The second band- :
age has its apex carried up over the outside  Fig. 56.—Hip bandage.
of the hip under the * girdle,” over which it is pinned. The base,
with & - to 4-inch hem turned i in, has its ends carried
round the upper part of the thlgh and knotted on
the outside (see Fig, 56).

13. The Knee Bandage.This is similar in principle
to the elbow bandage (compare elbow bandage, Figs.
52 and 53). The banda"e with a 4- to 6- JI?LE]'I. 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 lee, and are then
carried in a figure-of-eight manner upwards over the
lower part of the thigh, which they encircle. The ends
are tied over the apex, which is then turned down _
over them and pinned.  Fig. 5

14. The Sole Bandage.—This is used to keep dress- fdlo landage.
ings 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

A of the ankle, carried
round the joint, and
tied (Fig. 57).

e R

Fig. 59.—Foot bandage
Fig. 58.—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 hase (see Fig. 58).
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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 instep, are carried
round the ankle, and are then crossed under the sole to meet over
the instep, where thev are tied, or they may he 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 hx the triangular handﬂ,ge ix to double
the narrow fold hanﬂarre on itself so that the end B meets the end
C. Next carry the double bandage below the fractured limb and

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

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 cﬂmpre*smn" pad placed over
the b]eedmg point. The fixation of splints by the “ looped triangular
bandage ** is frequently emploved in military ambulance work.

18. The Triangular Bandage as a Tourniguet. A tourniquet is
an instrument employed fo prevent hwmorrhage by compressing
and occluding the main artery of a limb against the bone. Esmarch’s
tourniquet consists of a thick india- rubber cord, which is applied
tightly round the limb, either next the skin or over a towe! or flanne!
bandage (Fig. 61). An extemporised fourniquet may readily be
made from a triangular bandage in the following way :—A narrow
cloth bandage, which mayv be knotted in the centre if NeCcessary,
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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 heing 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 compressing pad
by being pla{:ed over the blood-vessel (see A, Fig. 62). Into the

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

loop made by the tied ends a rod is inserted. A walking stick,
umbrella, ruler, or sword seabbard 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 compress the artery against
the bone, and so 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).
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CHAPTER III

THE ROLLER BANDAGE AND ITS USES.

MATERIALS—LENGTH AXD BREADTH—SIMPLE SPIRAL—REVERSED SPIRAL—
F1gurE-0F-EIGHT BANDAGE—FINGER BANDAGE—CAPELINE BANDAGE—
Srica 0F SHOULDER—SPICA OF GROIN—BPICA OF BREAST—SFPICA OF
THnoMe—FoUrR-TATLED BAXDAGE FOR BROKEX LowEer Jaw.

Rovrrer bandages are used principally in Hospital work and Surgical
practice, and though a knowledge of the methods of their appli-
cation is not absolutely necessary to the ambulance student, 1t is
advisable that he should have an idea how to apply this bandage
to parts where it is of special service, and is to be preferred to
the triangular bandage. Roller bandages are strips of calico, flannel,
or other suitable material of various widths tightly rolled up to
facihitate application. The table given below indicates the lengths
and widths of the bandages generally in use for application to the
fingers, arm, leg, and trunk.

LENeTH AND BrEADTH OF BANDAGE.

l I; Length. Breadth. |
Fingers, . : 1} yards. # inch,
Arm, . : . 6 = 2.21 inches.
I‘Eg! L] ] L] B‘ th ] 3 L1
Body, : : 10 - i o

In bandaging with the roller bandage the operator generally
stands faum_., 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 plac&d 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. Reversed bandage.
3. The figure-of-eight bandage.

1. The Simple Spiral.—The roller bandage may be applied over
a part that is not increasing rvapidly in diameter—e.g., the upper
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arm-—in the form of the * simple spiral,” where the bandage 1s
simply rolled round the arm, each layer leaving the former uncovered
by about half its breadth (see Fig. 63). Where, however, the limb
is increasing rapidly in diameter—e.q., in the calf of the leg and
in erossing 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 the
" figure-of-eight * bandage.

2. The Reversed Bandage.—This handage, which is firmer than
either the  simple spiral ” or the * figure-of-eight,” and is, there-
fore, to be preferred in the application of splints to a fractured
limbh, 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

Fig. 63. Fig. 64.—Reversed bandage. Fig. 65.—Figure-of-eight
Simple spiral. bhandage.

taken up the extremity till it is seen that the bandage will no longer
lie neatiy. The operator then fixes the upper part of the next layer
with the thumb of his right hand on the front of the leg, and produces
a “ reverse 7’ 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 hefore, is reversed in
the same line as the last. The reverses should all lie on the outside
of the limb. This bandage, however, 1s 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 successively as shown
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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, hut leaving it uncovered by half
its br eadth the fourth descending parallel to the second but leavmg
it also uncovered by half its breadth, and so on till the part is com-
pletelv covered. To apply this bandage neatly, the edges of the
layers of bandage should be parallel, and each layer should be over-
lapped by the same amount. The roller bandage may be secured
by splitting the free end and tying round the limb. Safety-pins
may be employed, or what is equally serviceable, two ordinary pins
inserted at richt angles to one another.

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 7 fashion up close
to the point of the finger. The finger 18 then ueaﬂv
and firmly covered in by the ‘ﬁffure of-eight "
method from tip to roof, the end of the roller
being carried back to the wrist and secured there
(see ]'.‘-"'ig. 66).

2. Capeline Bandage for the Head. -For the

Fie. 66 application of this bandage a double-headed roller 15
Finger bandage. Tequired. This, if a proper double-headed roller be

not at hand, may be made by taking two rollers
and pinning or sewing their free ends tozether. The part between

Fig. 67. Fig. 68. Fig. 69.—Capeline
Capeline bandage for the head. bandage completed,

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
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head (Fig. 68). The roller, held in the left hand of the operator,
encircles the head 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 oceiput until the whole of the head has been covered
(Fig. 67). The first of the antero-posterior layers should lie along
the middle 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

Fig. 70.—Spica of the shoulder. Fig. 7T1.—Spica of the groin.

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
covered in from above downwards by the turns of the bandage
(Fig. 70).

4. Spica of the Gruin.—The groin is covered in from helow
upwards in the following way :— The bandage is fixed to the upper

rt 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 earried from above
downwards in a 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 hlgher
by about half the breadth of the bandage. and so on. The hip is
in this way gradually covered by lavers of bandage from helmx
upwm ds (see Fig. 71).

5. Spica of the Breast. A breast spica or ** suspensory 7 bandage
for the breast is applied by first fixing the bandage round the chest
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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 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 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.

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

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, 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 of broken jaw.
A narrow roller bandage is cut in the fashion shown in Fig. 74

Fig. 74.—Four-tailed bandage.

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
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CHAPTER IYV.
FRACTURES.

DapINITION—CAUSATION—KINDS—SIGNS AND SyMPTOMS 0F FRACTURE—
HeaLixgé oF FRACTURES—TREATMENT 0F FRACTURES—EMERGENCY
DrEsSSINGS FOR CoMPOURD FRACTURES—SPLINTS—FRACTURES oF COLLAR
Boxg, ArM, ForEArM, WRIsT, HaND, PELVIS, THIoH, KXEE, LEG, ANKLE,
Foor, Ries, LoweEr Jaw, SPINE, SKULL.

To the ambulance student the subject to be dealt with in this chapter
i3 2 most important one. Before ** first aid * methods can he applied
with certainty and success in fracture cases, it 1s necessary tc have
a thorough kmowledge 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 importance for the student fo
master thn:-mughh the points of distinction hetween 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 c];aptor 18 tn oive the reader suflicient 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 is
ﬂenemll} a severe one, and is easily recognised by the deformity
produced @ but it should be noted that in some bones, and especlally
the bones of the skull, there may be very slight or no displacement.
Small fragments of bone may be tom off when a bone is grazed ”’
by a l:-ullet The bone may, when struck by a hard nmkel bullet,
be perforated without being broken across; but if struek by a soft
leaden bullet, it is usually aplmtmml or nmashed into bony débris,

CAUSATION OF FRACTURES.— Fractures are cansed mainly
in three ways.

1. Fracture by Direct Violence, where the force is applied direct]
to the bone, as In the case of a thigh bone broken by a heavy weicht
falling upon it.

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
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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, as 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.q.. in trans-
verse fracture of the knee-cap (patella), (skiagram, Fig. 85), or by a
=udden strain thrown on a strong Il}rament-—eg in temmu 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 ol
fractures—
1. Simple fracture.
2. Compound fracture,

It is of importance to distinguish between these, as compound
fractures are much more serious than simple fractures, and require
extra care in = first ald 7 and subsequent treatment.

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

Compound fracture is where, from extra
violence or from rough ]mnr.llm-r of a simple
fracture, one of the broken ends of the hone
has bsw:n 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

lood-poisoning, and forms an additional and
very great source of danger to the patient.
The danﬂrer of severe b]eedmfr is also to be
noted in connection with Lumpuund fractures,
as the broken ends of the bone may tear pj, 76 —Fracture
Jarge blood-vessels. In rendering * first aid ™ “of humerus.
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 by proper dressings. It should be remembered that a
simple fracture may readily be converted into a compound one by
clumsy or vough 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 (eq., in crushing by
machinery), the bone at the site of fracture has been very much
splintered or broken into small fragments, the fracture is said to
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be a comminuted one. A complicated [racture 1s where, in addition
to the break, important structures in the vicinity have been injured
—¢.q., when the main vessels of the limb are injured, or where the
broken bone penetrates an important organ, as in fractured pelvis,
where the bladder is ruptured, or where the bmm or lung is lacerated
by a broken parietal bone or rib respectively. A fracture is called
impacted when the bone is broken and one fragment iz driven into
and firmly fixed in the other. This is not uncommon in cases of fracture
of the neck of the thigh hnne produced by direct violence. In
children, and specially in “ ricketty ** children, the hones, heing
composed mainly of cartilage or gristle, tend to bend rather than
break. The condition pmduced i3 very similar to that of a bent
green hough or twig, and is known as a “ green stick** fracture.
In old or de.-!:-ilitu,ted persons, or where the bones are diseased, a
bone may break suddenly without violence being applied. This is
known as a spontaneous fracture. Fractures, according to their
appearance, are described as transverse, oblique, spiral and T-
shaped.

SIGNS AND SYMPTOMS OF FRACTURE.

The symptoms are :—

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

2. Inalility to use the part.-—This is generally the first symptom
that attracts attention.

The signs are :—-

(1) Swelling and a bluish discolouration from bruising of the
part, and effusion of blood.

(2) Deformity, or an unusual shape of the part. In a fracture
of the shin bone for instance, there i1s an unusual curve bhetween
the knee and the ankle.

(3) 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 7 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.

(4) Crepitus or grating.—When the two ends of a broken bone
are rubbed gentlvy 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. The existence
of u fracture is usually verified by a skiagram or X-ray photograph
* (see Figs. 80 to 87).

Healing of Fractures.—A broken bone heals by blood being shed
out between and around its broken ends. By the reaction set up
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at the site of fracturve, and by the organisation of 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 completion, principally depending on the size of the
bone and on the extent of the injury. In a weak or 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 finger (phalanx), two weeks.
Bone of palm (metacarpal), two weeks.
Bone of instep (metatarsal), two weeks.
Rih, three weeks.

Collar-hone, 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 1z compound, in addition to the treatment
to be detailed below under simple fractures, one must arrest hemor-
rhage, and 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 are carbolic acid (a
teaspoonful to the half-pint of water), tincture of iodine, and Condy’s
fluid diluted with an equal bulk of water. The ** emergency ”
disinfectant, which is most serviceable, and which is usually at
hand, is ** aleohol,” which may be used in the form of a lotion of
pure whisky, or whisky diluted with water. Brandy, gin, or methy-
lated spirits may also be used. Other handy disinfectants are
turpentine, vinegar, oil of cloves, and a strong solution of common
salt. A dressing has next to be prepared for the wound. The best
dressing is a piece of lint or handkerchief which has been boiled or
soused in tincture of iodine, turpentine, methylated spirits, or

4
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whisky. After a careful washing of the fractured wound, the dressing
is fixed by a triangular bandage, a layer of cotton wa.ddmg or a pad
of lint or linen being placed between the dressing and the bandage.
The pressure of the dressing is usually sufficient to stop the bleeding.
The after treatment is exactly t-he jsame 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. Emerntus-Professor Sir Alexander Ogston prepared, some
yvears ago, a modification of von Lesser’s emergency army dressing,
in which in small space are to be found an antiseptic dusting powder
[i{:dnfnrm), a pad of wool, bandages, safety-pins, etc., with printed
directions for application. This compact little packet can be carried
abﬂut easily, and nothing better could be desired for an ** emerg-
ency 1:1remsmg in a case of compound fracture. The policemen
of Aberdeen were provided each with a similar packet, which was
prepared for them under the direction of the late 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 tri-
angular bandage with safety-pins, boracie lint (to be used either as
a mop 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 1s itself utilised in fixing the tongue during
* artificial respiration.” This emergency packet has frequently
been employed by Aberdeen pl:rhcemen and has proved of special
service in several cases of severe burns treated by them,

(B) Simple Fracture.

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 dnne away with. This, however,
should not be attempted by the * first aid 7 student. Skilled
treatment 1s desu'able and all the student should do is to bring
the bones into proper alignment, and into the easiest possible position
for the patient. 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 1s known
as putting up, Splints are applied to either side of a broken bone,
or sometimes all round it, thus acting like a ferule, and are main-
tained in position by two trlaﬂl"uial bandages, fixed one above,
the other below, the site of fracture. Additional bandages may



FRACTURES. ‘ol

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 ma} be used for }mﬂdinrf It s gcnmailv advisable in fractures
of the limbs not to remove the clothing. If it 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. Surg geons gener-
ally employ pine-wood, pasteboard, or poroplastic e:plmt-: Or encase

the part in plaster of Paris bandages. Gooch’s army splinting,
which consists of strips of lath hackod with wash Ieathm‘ 15 also

Fig. 78 —Fractured leg splinted with umbrella and other leg.  Arrow marks
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 Hp]l]'lt-.‘a are also frequently employed,
and are advantageous from their lightness and flexibility (Fig. 77).
Emergeney ‘splmta 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 umkm-wurk
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, guns and rifles, billiard cues, skirting hoards
from walls, ete. 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 for a broken upper arm. Fig. 79 shows Messrs,
Evans & Wormull’s field fracture box, which contains all the neces-
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saries for the treatment of the different fractures. Wooden, wire,
jointed long splints, and plaster of Paris bandages for application
in fracture cases, are arranged so as to be packed in small compass

Fig. 79.—Field fracture box (weight about 52 Ibs.), containing two jointed
thigh splints, wood ; one set leg splints, right and left, wire; one set
leg splints, 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 }-lb. tins; 1 1b.
cotton wool, antiseptic; L lb. tow, carbolised ; 2 yards flannel :-wrg'r: of
open texture, antiseptic; 2 yards guttapercha tissue; twelve loosewove
bandages ; twelve triangular bandages, plain; twelve straps with buckles ;
ong old linen sheet; one counter extension apparatus; one set gypsum
bandage instruments in case,

and easily carried. The weight of the field fracture box is only
52 1bs.

SYMPTOMS, SiGNS, 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 (skiagram, Fig. 80).






To face p. 53 (1))

Skiagram (Fig. 30).—Fracture of left collar-bone.
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Skiagram (Fig. 81).—Fracture of lower end of humerus.






[To face p. 53. (2)

Skiagram (Fig. 82).—Fracture of middle of shaft of humerus.

Skiagram (Fig. 83).—Fracture of hoth bones of forearm in voung patient
(showing lower epiphyses of radins and ulna, and safety-pin which
fixed bandage).






T'o face p. 53. (3)

Skiagram (Fig. 84).—Fracture of olecranon process of ulna

\
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Skiagram (Fig. 835).

Fracture of patella.






Skiagram (Fig. 86).—Fracture of shaft of tibia,

Skiagram (Fig. 87).—Fracture of neck of thigh bone
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Symptoms.—There are the ordinary signs of fracture as detailed
on p. 48. The patlent 1s generally fuund supporting the elbow of
the injured arm with his hand, as shown in Fig. 88,

T'reatment.—Three tlmnﬂulal bandages are required.

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

in the arm-pit, so as to force nutwarclfs
—
j |

the outer fragment of the broken bone.

(2) Apply a second bandage as a
large arm shng. 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 bring the two ends of the broken
collar-bone into proper position, and
to remedy the deformity.

It is generally recommended that
the lower end of the bandage be taken i, 88 Fractured eollar-hone.
under the arm-pit instead of over the
tender spot at the point of fracture (see chapter on *“ Bandaging ),

(3) Take a triangular bandage folded as ** narrow cloth,” place
its middle over the elbow of the 1 m]u: ed 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 a,lm-plt to force
the outer fragment outwards. This brings the two ends of the
broken bone mtn:- proper position (see Fig. 89), and prevents over-
riding at the site of fracture.

Fig. 80.—Fractured collar-bone treated Fig. 90.—Method of treating
with bandages and arm-pit pad. fractured arm.

9. Fracture of the Arm (skiagram, Figs. 81 and 82).—Symptoms.
—The ordinary signs and symptoms of fracture.

Treatment.—The * first aid” treatment consists in applying
either four or five narrow splints swrrounding 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



54 A MANUAL OF AMBULANCE.

newspapers, magazines, straw bottle covers, or ornamental flower-
pot covers may be employed (see Fig. 92). :

If wooden splints be employed, they should be padded if placed
next to the skin, and unpadded if applied over the clothes. The

Fig. 91.—Splints applied to Fig. 92.—Fracture of humerus.
fractured arm. Flower-pot ornament as splint,
secured with triangular band-

age.

splints should be fixed by two ** narrow fold ™ triangular bandages
applied tightly, one on each side of the fracture (Figs. 90 and 91),
and best by the * looped triangular bandage ™ (see chapter on
“ Bandaging ). 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 upwards, and cause over-riding
of the broken ends,

3. Fracture of the Forearm (skia-
gram, Fig. 83)— Symptoms. — The
ordinary signs and symptoms of
fracture. Pain will be elicited on
pressing the two forearm bones gently
together.

Treatment.—The treatment 1s the
same, whether the fracture be of both

Fig. 93.—Fractured forearm
in splints. 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. 93). The splints must be padded
if placed next the skin, and are fixed by triangular bandages applied
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firmly on either side of the fracture. The arm is then supported
in a large arm sling.

The olecranon process or upper end of the ulna may be fractured
by a fall on the elbow. There is much qwelimg and extravasation
of blood, and a gap can be felt as the upper end is pulled up by the
power ful triceps muscle (skiagram, Fig. 84). The forearm should
be placed in a line with the upper arm, and a long anterior splint
applied from the arm-pit to the fingers.

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 the ground first with the palm of
the hand. Tt is generally the lower end of the radius that is broken.

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

Treatment.—Pull gently on the hand to get the bones into proper
position. Apply &P]lﬂt"} on the front and back of the forear m, 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 b}f 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 ]}:-H'i{]u.“'{, should be firmly app]md round the pelvis,
Medical aid should be summoned at once.

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 (skiagram, Fig. 87) 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 audden]v 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 shnrtening
of the limb by one to three inches, while the leg usually lies with
the foot everted (i.e., with the outer border of the foot lying on the
ground or couch), and cannot be voluntarily moved from that
position by the patient.
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Treatment.—The * first aid 7’ treatment consists in applyving a
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 thlgh 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. 94). For

Fig. 94, —Thigh fractured at <— and put up with a Liston’s long splint.

additional security the injured should 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 a room.

8. Fracture of the Knee-cap is caused either by direct viclence
applied to it, or by a strong and sudden contraction of the muscles
in front of the thigh, causing a = fracture by tearing off.” In the
former case there is considerable sw elling, but not much defor mity,
in the latter a distinct gap can be felt between the fragments (skiagram,
Fig. 85).

T'reatment.—Bandage the knee with a triangular bandage in the
way already described. Apply along the back of the limb a long
splint reaching from the buttocks to the heel, and fix it by four
triangular bandages, two of which encircle the limb immediately
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 (skiagrams, Fig. 86 and Frontispiece).—
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 aepamtely or together. A common 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 in carrying the patient with the leg unsupported by
splints. This 1s particularly the case in fracture of the shin bone.



FRACTURES. o'l

It is, therefore, advisable that splints be applied before the patient
is lifted from the ground,

T'reatment.—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. 95). The -
two legs should then be bandaged
together, to afford additional sup-
port. Improvised splints may be
used im the form of umbrellas,
walking sticks, packing post paper,
books, periodicals, folded news- Fig. 95.—Fractured leg treated by
pupers, stockings flled with sand, gttt vl
ete. Army splinting may be em-
ployed, and is very serviceable ; the method of its application is
shown in Fig. 96,

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 7 the side of the foot.
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Fig. 96.—Army splinting applied to fractured leg.

11. Fracture in the Foot. -This is generally of a metatarsal
hone or phalanx.

Syimploms.—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 pain on the
injured side will be complained of, generally described as 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 ends being driven into the lung.
This is shown by the collapsed condition of the patient, by difficulty
of breathing, and, it may he, by spitting of blood.
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Treatment.—Support the chest-wall by two or three trianﬂular
bandag&s tied tightly round it, or by a flannel binder or ‘ bolster-
slip,” if that can be procured.

13. Fracture of Lower Jaw. -Symploms.—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 to
move the jaw without extreme pain. The line of the teeth is
broken. Bleeding from the mouth will often be present, and
erepitus 18 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, 44 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. 97). Pressure on the

7‘11.|:l||-Ll| of spinal conl
“by displucement.,

Fig. 97.—Fracture of spine with nipping of cord.

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 i injury. Both legs will
then be helpless, which may be tested by tickling the soles of the
feet, when the patient will be unable to draw his Iﬂg._,.a up.

Treatment.—If from the history, visible deformity, or pain
over the spine with signs of paralysis, fracture of the spine is
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 carried, it is best done on a door or shutter, to prevent
bending of the spine. He should be placed in bed on a straw mattress.
All that one should aim at in * first aid” is to prevent further
injury to the spinal cord by keeping the spine as rigid as possible.

If the patient suffer from shock, a condition of nervous disturh-
ance 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 base.
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(a) Fracture of the Vault.

Symptoms.—There will be a history of a blow sustained on the
rault, of a heavy body having fallen on the head, or of a fall
from a height. There will "f-nerailv be a scalp w ound of areater
or less extent leading down to the seat of fracture, or a large ‘extra-
vasation of blood belnw the scalp. The surface uf the skull may be
simply fissured or cracked, but in more severe cases the bone at

Fig. 98.—Depressed fracture of vault of skull (showing also trephine opening
made to allow elevation of the depressed hone).

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 (Fig. 98).
The danger of such a fracture 3 Derivssel Bone
consists in direct injury to the [ - '
brain, in the tearing of its mem-
branes, and in the compression of
the brain by the depressed piece

of bone, or by the clotted blood A
shed at the time of the accident AR

: Fig. 99.—Depressed fracture
between the skull and the bram of slull.

(see Fig. 99). The patient, if

conscious, will complain of pain at the injured part, but in severe

cases will be either partially or wholly unconscious.
Treatment.—As the condition 15 a grave one, the sooner the

patient is seen by a medical man the better. Do not on any account

give the patient a stimulant—the favourite treatment by the
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uninitiated for every form of accident—as it is more than likely
to cause fresh bleeding, and increase the pressure on the brain
substance, from which the patient may be alreadv suffering.

Conduct the treatment of such a case in the fnllnwmg order :—

(1) If there be a surface wound wash 1t with water, or with a
disinfectant solution, as deseribed under compound fractm‘e. Place
a cold compress or dressing over the wound, and fix with a bandage.

(2) 1f the patient has to be carried to a house or hospital, pro-
cure or improvise a stretcher (q.o. infra), and carry him with his
head raised on a pillow, so that it is on a higher level than the rest
of his body.

(3) When he is put into bed, his head should still be kept high,
and a clean towel placed below it to prevent soakage of the pl]lmw

(4) Hot bottles should be placed alongside the feet and legs,
and should be covered with stockings or with flannel to prevent
the skin being burned, as may readil}r happen if the patient be
msensible.

(5) Towels wrung out of cold water should be applied to the
head and frequently changed.

(b) Fracture of the Base of the Skull.

Symptoms.—There is a history generally of a fall or of a heavy
blow on the top of the head. The base of the skull is fractured by
the upper part of the spine being driven forcibly agamst it. The
prominent symptoms are bleeding from the nose and ears, dila-
tation or contraction of the pupils (** the black ™) of the eve, and
UNCONSCIOUSNess,

Treatment.—1. Keep the head high.

2. Apply towels wrung out of cold water over the head and
frequently change them.

3. Hot bottles should he used, with the precautions abowve-
mentioned.

4. No stimulant should be given.
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Skiagram (Fig. 101).—Normal elbow joint (hinge-joint).

Skiagram (Fig. 102) —Dislocation of elbow joint (both forearm bones dislocated
backwards over lower end of humerus).
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CHAPTER V.
DISLOCATIONS AND SPRAINS.

[MsLoCATION @ DEFIKITION—V ARIETIES—RB Y MPTOMES— T REATMERT—RPRAINS &
DEFIRITION—SyMPTOMS—TREATMENT.

Dislocations.—A dislocation iz a displacement of the bones at a
joint, and is caused by violence applied in such a way as to force
apart the joint surfaces and drive the head of the bone through a
wealk part in the ligamentous capsule of the joint into the structures
outside—e.q., in dislocation of the hip joint, the head of the femur
leaves the cup in which it naturally lies, and is forced through the
capsule of the joint either

backwards or forwards on to

the haunch bone. Fig. 100

shows the backward disloca-

tion of the head of the

femur. In severe cases, bDislocated hend
fracture of the bones at

the joint may occur along
with the dislocation, and this
not uncommonly happens in
the ankle, where, in addition A
to the displacement at the
joint, the ends of the tibia
and fibula are broken. The
NGSY COMMON SWMAMONS I p 65 pidonation of hip joint. A, cup
which dislocations occur are in which head of hone should lie,

the fingers, shoulder, elbow,

ankle, hip, and jaw (compare skiagrams, Figs. 101 and 102).

Symptoms.—The symptoms are not unlike those of fracture.
These are deformity, swelling, and inability to use the part. A
grating sound may sometimes be made out, but it is not the true
crepitus of fracture. It is worthy of notice that in a dislocation
the part is fixed where it should naturally be movable, whereas in
a fracture there is, as has been explained, unnaiural mobility or
movement where none should exist,

Treatment.—The treatment of a dislocation consists in ** reducing ™
it—i.e., in manipulating or pulling the dislocated bone back into its
proper relative position. Such manipulation in the case of a large
and important joint requires special skill and training, and should
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not be attempted by an ambulance student. The first aid treat-
ment consists in preventing further injury, and in relieving pain
by fixing the dislocated joint securely by bandages, and, if necessary,
binding the limb to a splint.

In the case of dislocation of the phalanx of a finger or thumb,
an attempt may be made to bring the parts back into position by
pulling on the dislocated phalanx, which should immediately return
with a snap into its natural position. If this result is not at once
attained, the part should not be roughly pulled on, but should be
left for inspection and treatment by a medical man. In dislocation
of the lower jaw, if a medical man cannot be soon in attendance,
the ambulance pupil may endeavour to reduce the dislocation by
pressing on the back teeth of the lower jaw with his thumbs, the
pressure being directed downwards and backwards. The thumbs
should be covered with a handkerchief or towel to prevent their
being bitten. [If pressure be properly applied, the jaw will go back
into position with a jerk.

Sprains. -A sprain is a ** missed dislocation,” and consists in a
stretching and tearing of the ligaments of a joint by a force insuffi-
cient to cause a dislocation. The joint in which it is most usually
seen 1s the ankle.

Symptoms.—With the history of the injury there is also con-
siderable pain and swelling. The part is usually discoloured from
the blood effused from the torn structures. There may be an effusion
of blood into the joint, which renders the part very painful on
nmovement.

Treatment.—The joint should be covered with cotton wadding
or folded triangular bandage, and firmly bound with a * cravat ™
bandage, or, prefemblv,, with a roller bandage applied firmly in
the hgurewnf—mﬂht method. If the pain be very greaf, and a
medical man cannot at once be got, relief may be given by applying
a linseed or oatmeal poultice or hot fomentation, on the surface of
which a teaspoonful of laudanum may be sprinkled.
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CHAPTER VL
HZAEMORRHAGE.

TNTERNAL AXD ExTErwar HEMORRHAGE—THE ARTERIAL System—Tur
VeExons SysTEM—Ei1xDs oF BLEEDING—TREATMENT 0F HEMORRHAGE
—ABUSE OF STIMULANTS IN THE TREATMEXT oF HEMORRHAGE—TREAT-
MENT OF CAPILLARY BLEEDING—STYPTICS—TREATMERT oF VEXOUS
BLEEDING—TREATMENT 0F ARTERIAL BLEEDING—Po1xTs 0F COMPRESSION
0¥ THE MA1x ARTERIES oF THE Bopy—METHODS OF ARRESTING HEMOR-
RHAGE FROM THE MORE IMPORTANT ARTERIES—VOMITING AND SPITTING
oF BLoop FROM THE SOCKET
oF A Toorn—BLEepING FrROM HEMORRHOIDS—BLEEDING FROM THE
Ean—Broor 1% THE UrRIsE—H EMorHILIA—INTERSAL H #MORRHAGE—
COLLAPSE FROM H EMORRHAGE.

Heemorrhage (from the Greek words signifying * flowing of blood ™)
is the name given to an escape of blood from large or ‘small blood-
vessels, either externally from wounds or mtemally into the tissues,
organs, or cavities of the body. Internal hwmorrhage is not a
subject which requires to be dealt with at length in an ambulance
text-book. So far as it is a matter of interest and mmportance for
the ambulance student it will be touched on at the end of this
chapter, and will meet us again in the section dealing with apnplexv
External heemorrhage, imwevm, is a matter of the greatest import-
ance, and must be exhaustively treated. Before one can thoroughly
understand the different forms of bleeding and the rationale of their
treatment, 1t 1s necessary to have some |dea. of the structure and
relative anatomy of the main blood-vessels. From what has been
already said in the description of the circulation of the blood it
will have been seen that the pure arterial blood leaves the left
ventricle of the heart to supply nourishment to the tissues by a

large blood-vessel known as the aorta. This large blood-vessel
sends off branches to the head and neck and to the trunk and limbs,
All such blood-vessels containing pure blood for the nourishment
of the tissues are known as arteries. The arteries have thick walls
which contain muscular fibres, so that through nervous influence
they have the power of dilating and contracting. This is of import-
ance in connection with the arrest of hemorrhage. An artery, if
cut only partly across, tends from the contraction of these muscular
fibres to gape, and through the open wound so formed in the vessel
a large stream of blood will escape. On the other hand, if the vessel
be divided transversely across, the cut ends tend by their contraction
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to be drawn upwards and downwards respectively into the sheath
or covering of the artery, and to curl up inside it, with the result
that less blood escapes through the contracted and retracted ends.
The method by which nature arrests bleeding is by the formation
of a clot in the cut end of the vessel.

The large arteries given off by the aorta divide and subdivide
to supply the muscles, bﬂ]lﬁ? and superficial structures of the body.
The ultimate small ramlﬁcatmns of the arteries are known as arteri-
oles, and divide into a regular net-work of very minute microscopie
blood-vessels known as capillaries. From the capillaries the blood
nourishes the fissues, giving up its nutritive properties to them,
while it in turn takes up into similar small vessels the waste products
formed by the wear and tear of the tissues. Thus the blood running
in a pure form in the arterial capillaries is rendered impure in the
tissues, and passes through a small net-work of venous capillaries
to the vessels which are to convey it back to the heart. The returning
vessels are known as veins, Beginning as small veins, similar in
size to the arterioles, they gradually unite into large blood-vessels
which run along with the main arteries of the limb and pour their
contents into two large veins known as the superior and inferior
veng cave, which enter the right auricle of the heart. The veins
have much thinner walls than the arteries, and have httle power
of contraction. This 1s a matter of importance, as the escape of
blood from a large cut vein would be much more serious than that
from an artery were it not for the fact that the blood pressure in
the veins is very much less, and the return currént in them much
more sluggish and less powerful than in the arteries, which have
blood ]mmpcd into them directly from the heart.

Before going on to the description of the different forms of
bleeding and their treatment, it is essential that a detailed descrip-
tion bhe given of the anatomical * lines ” and relative position of
the main arteries and veins of the body.

ARTERIAL SYSTEM.--The aorta, the largest artery of the
body, alter leaving the left ventricle of the hemt forms an arch
(see Fig. 105), and | passes down in front of the spine lying on the
front of the bodies of the vertebree. In its course it gives off branches
to supply arterial blood to the walls of the thorax and abdomen,
and large branches to the liver, stomach, kidneys, and intestines
(see Fig. 23). It divides opposite the fourth lumbar vertebra into
two branches, known as the common iliac arteries. Each of these
again divides into two branches—the internal and external iliac
arteries, the internal passing down into the pelvis, the external
directly to the upper part of the thigh, where it takes the name
of the femoral or thigh artery (see Fig. 104).

Arteries of the Leg (see Figs. 104 and 105).-——The femoral artery
passes down the front and inner side of the thigh, and at the junction
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of the upper two thirds with the lower third, dips behind to lie in
the middle of the space at the back of the knee joint, known as
the *“ ham.” It is there called the popliteal artery. The line of the
femoral artery is from the middle of the groin or upper part of
the thigh down to the middle of the inner side of the knee joint. The
popliteal artery, at its lower part, lies directly in the middle of the
ham, and divides immediately below the knee ]mu‘r into two branches,
which run down the back of the leg, the one on the tibial or inner
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side being known as the posterior tibial artery, the one on the fibular
side as the peroneal. From the posterior tibial artery a branch
passes forwards between the tibia and fibula, at the upper part of
the leg, to nourish the structures on the front of the limb, and is
known as the anterior tibial artery. The posterior tibial artery
passes behind the posterior edge of the tibia at the inner side of the
ankle into the sole, where 1t forms an arch close to the ball of the
toes, from which branches are given off to supply the toes. This
3]
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arch is known as the plantar arch. Roughly, then, it may be said
that on the thigh, where there is one long bone, there is one main
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Fig. 105.—Scheme of arterial circulation with points of compression
marked by arrows,

artery running along it, while the two bones of the leg have each
a corresponding artery, the inner of which gives off a branch to
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supply the front part of the leg, and forms an arch on the sole of
the foot, from which is derived the blood supply of the toes. A
similar arrangement will be found to obtain in the case of the arteries
of the arm and forearm.

Arteries of the Arm (see Figs. 103 and 105).—From the arch
of the aorta spring large arteries to supply the head and the arms.
The main artery of the arm passes from the aortic arch between
the first rib and the clavicle into the arm-pit. It lies directly on
the first rib, and ean be compressed against it, and is known as
the subclavian artery. In the m-m-pit or axilla it becomes the
axillary artery. It runs down the inner side of the arm to the middle
of the front of the elbow. From the arm-pit to the elbow it is known
as the brachial artery, and its line iz from a little in front of the
middle of the arm-pit to the middle of the elbow—i.e.. along the
inner border of the biceps musele, or, roughly speaking, alun‘g, the
line of the seam of a coat sleeve.” The brachial artery divides in
the middle of the front of the elbow into two branches, which run
down the front of the arm along the radius and ulna, the former
termed the radial, the latter the ulnar artery. The beating of the
pulse at the wrist is due to the filling of the radial artery. The
ulnar artery passes over the wrist and enters the palm, where it
joins with a small branch from the radial and forms an arch (palmar
arch), branches from which supply the fingers. The ulnar artery
aives off a branch at its upper part which passes between the bones
to supply the back of the forearm.

Arteries of the Head and Neck (see Fig. 105).—From the arch
of the aorta there passes up a large artery on each side to supply
the face and neck structures, and the brain. These are known as
the carotid arteries, and the line of their course is, roughly speaking,
from the junction of the collar bone and breast bone to the angle
of the lower jaw. The carotid arteries may be readily compressed
against the transverse processes of the vertebrae on which they
lie. From the carotids are given off branches to supply the brain,
tongue, face, neck, and scalp. It is important that the ambulance
student should know the course of the two special branches of the
carotid arteries known as the facial and temporal arteries, as bleeding
from the trunks or branches of these is not uncommon. The facial
artery may be readily cnnlpreased against the lower jaw, which it
crosses two fingers’ breadths in i'mnt of its “mgle It runs up over
the cheek, and in addition to other branches gives off the COTONary
arteries which run in the substance of the upper and lower lips.
The temporal artery may be felt pulsating a finger’s breadth in
front of the opening of the ear, where it is easily compressed (Fig.
105).

THE VENOUS SYSTEM. -The wveins are the blood-vessels
which return to the heart the blood which has been rendered impure
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in the tissues. The blood, therefore, while it runs in the case of the
extremities down the arteries, has an upward course in the veins.
In the neck the arterial blood ascends to the brain, ete., while the
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Fig. 106.—Valves in veins.
returning venous blood passes downwards to reach the heart. Veins
may be divided into two great classes :(—

I. Superficial Veins.
II. Deep Veins.

I. Superficial Veins.—These veins run in the tissues which

Front. Back. Front.
Fig. 107.—Superficial veins of leg and arm.

immediately underlie the skin. They are provided with valves
to assist in supporting the blood column. These valves (Fig. 106)
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form little pockets on the side of the vein, and allow the blood
current to pass upwards in a partially filled vein, but when the
vein 1s full they ave pushed together towards the centre of the
vessel so as to occlude its Inmen, and support the column of blood
in the vein. The most important of the superficial veins are the
following :—

1. The Internal Saphena Vein. -It runs down from the middle
of the thigh behind the
knee, and along the
inner side of the leg,
passing in front of
the ankle to the foot
(Fig. 107). This vein
18 frequently dilated or
varicose,

2. The superficial
veins of the forearm
join in front of the
elbow to form two large
veins, which run up the
sides of the upper arm
(Figs. 107 and 108).

3. The External
Jugular Vein — the
superficial vem of the
neck—runs from just in
front of the ear down
to the middle of the
collar-bone, under which
it dips.

II. Deep veins are

the veins which accom-
pany the large arteries
and lie In the tissues
considerably deeper
than those just de-
seribed.  The large vein
running with the carotid s
artery 1s known as the Fig. 108.—Superficial veins of arm and forearm.
internal jugular wvein.
[n the upper and lower limbs the arrangement of the deep
veins is practically the same, and they receive the names of the
arteries with which they run. In the thigh and upper arm the
main artery has a large vein running along its inner side. In
the leg and forearm each of the two arteries has venm comites,
or accompanying veins—i.e., a vein on either side (see Figs. 103
and 10%).
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KINDS OF BLEEDING.—There are three varieties of bleeding :—

1. Arterial Bleeding, or Bleeding from a Cut Artery.—The blood
from a cut artery spurts out in jets with each heart beat (Fig. 109).
It is bright red in colour, and comes from the end of the vessel
which is nearest the heart—e.g., if the radial artery be cut trans-
versely at the wrist, where it 18 popularly known as the pulse, the
blood will issue from the end of the artery nearest the elbow, as
will be readily understood when one remembers that the current
of blood is running in the artery from the elbow towards the hand.
The amount of blood lost during each heart beat will depend on the
size of the artery and position of the wound in it, also on the force
of the heart beat and the duration of the bleeding. If the bleeding
has gone on for some time, the flow from the artery, instead of bemu
a jet, will be a mere trickle. Bleeding from an artery of the face
or scalp is at first very
alarming, but rapidly sub-
sides, and is easily con-
trolled by pressure.

The surgical treatment
of a cut artery consists in
picking up the artery with
a forceps and tying a hga-
ture of sterilised catgut or
silk round the vessel.

Fig. 109.—Cut artery spouting. 2. Venous Bteeding or
Bleeding from a CutVein.—
The blood from a cut vein is of a purplish colour—much darker than
arterial blood—and comes from the end of the cut vessel furthest from
the heart. It does not jet or spout as in arterial bleeding, but issues
in a continuous flow. When a large vein is cut, as in the operation
of venesection or * bleeding ™ from one of the large superficial
veins of the arm, the column of blood may, from the pressure in
the vessel, rise some inches from the limb, but the flow is steady
and not }erk\ The superficial veins of the lower extremity, from
the nsufficiency of their valves and the pressure on their walls nf
the long column of blood, tend to dilate or become * varicose’
(see Fig. 110), and may even in extreme cases burst. Venous
bleeding may jet like arterial if the cut vein lies immediately over
an arter v, the pulsation being conveyed to the vein from the artery
below.

3. Capillary Bleeding.—Blood from cut capillary vessels is
reddish in colour, and the bleeding consists of a steady flow or
ooze. It 1s best exemphﬁed by the bleeding from the socket of a
tooth recently extracted, or the ooze from a cut made in shaving,

TREATMENT OF HZEMORRHAGE.-Abuse of Stimulants in
the Treatment of Haemorrhage. It is the unfortunate custom in
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many parts of the country to give to the suffering patient in all
forms of accident, as a universal remedy, a quautlty of stimulant
in the form of hrand} or whisky., W hile this may in certain cases
of injury, such as burns, be of service, and indeed be necessary,
nothing more injurious can well be imagined in cases of excessive
hemorrhage, either external or internal, where the hwmorrhage is
not arrested, and is not wnder control. By the administration of
stimulants in such cases, the heart 1s made to beat faster and a
larger amount of life’s vital fluid is forced with greater rapidity
through the wound in the vessel. In all cases of heemorrhage, before
a stimulant is administered, it should be well seen to that the bleeding
has been arrested, and that means have been taken to prevent its
recurrence. If collapse from hemorrhage oceur with the symptoms
described under that heading at the end of this chapter, it will be
advisable to administer stimulants, but only under the conditions
there stated.

Treatment of Capillary Bleeding.—Most cases of capillary bleeding
can be treated satisfactorily by pressure. The method consists in
pressing on the bleeding point firmly with a clean sponge or piece
of lint or linen. The pressure should be kept up continuously for
two or three minutes. If pressure be not sufficient to arrest the
bleeding, it may be necessary to call in the assistance of styptics.
Styptics are substances which have the property of assisting the
formation of a blood clot, and so of ar resting bleeding. The following
are the styptics most commonly in use, with the method of their
application :—

1. Hot Water.—A sponge or piece of lint wrung out of water as
warm as can be borne by the hand may be ﬁrmh applied to the
wound.

2. Cold Water.—A sponge or compress of lint or linen wrung
out of cold water may be employed. This is useful in cases of
bleeding from the nose, cold compresses being applied over the
bridge of the nose. If this fail, the nostrils should be firmly plugged
with lint or cotton wadding wrung out of cold water.

3. “ Steel Drops” (tincture of perchloride of iron) form an
excellent styptic, though slightly painful. A few drops should be
applied on a handkerchief to the wound.

4. Buint or Diyied Alum (alumen exsiccatum) is also very service-
able as a styptic. It may be applied to the wound as a powder or
in solution. It is particularly useful in bleeding from the socket
of a tooth recently extracted, and is applied on small pledgets of
cotton wool, with which the socket is firmly plugged.

5. Twurpentine may be applied on linen.

6. Common Salt, either applied in erystals or as a strong solu-
tion, also acts as a styptic.

7. Nitrate of Silver (" lunar caustic ”’) has also been employed
for this purpose,
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8, Tannic Aeid may be dusted as a powder on the part, or a
little of the glycerine of tannic acid may be smeared over the bleeding
surface. A very strong infusion of tea will serve the purpose, if
pure tannic acid be not at hand ; the tannin in strong tea, having
astringent properties, will help coagulation.

9. Gallic Acid may be used in the form of a powder dusted on
the part.

10.  Adrenalin, or Suprarenal Gland Extraet, is specially useful in
stopping h@morrhage from the mucous membrane of nose, mouth,
or throat.

11. Friar's Balsam (compound tincture of benzoin) may be used.

Treatment of Venous Bleeding.—Bleeding from a cut vein may
be arrested by any of the following methods :—

1. By Digital or Finger Pressure—If the wound be a small one
pressure with a finger or thumb will usually be sufficient.

2. By Compression.—In the case of bleeding from a small vein,
all that is necessary, as a rule, is to place a firm pad of lint or lmen
over the wound, and bandage it firmly by a " narrow fold 7 tri-
angular handage Thereafter the limb should be raised to diminish
the amount of blood supplied to the part.

w

Fig. 110.—Varicose vein of leg.

3. By a Tourniquet.—In the case of bleeding from a large vein,
the measures mentioned above mhy be insufficient. It may then
be necessary to apply a constricting band or tourniquet to the
vein. The tourniquet should, of course, be applied on the side
of the vein furthest from the heart—e.g., In the case of a cut vein
of the calf of the leg, the constricting bandage should be applied
between the cut and the foot. In bleeding from a large severed
or burst varicose vein (Fig. 110), first apply pad pressure, and if
that be found insufficient and soakage still go on, apply the tour-
nigquet as directed. In severe bleeding, where it is not at once
evident whether the hseemorrhage is arterial or venous, a tourniquet
should be applied to the main artery of the limb, as described below,
This will cut off the blood-supply of the limb.

Treatment of Arterial Bleeding.—Bleeding from an artery may
be arrested, according to the severity of the bleeding, by one or
other of the following methods :—

1. Elevation.—In the case of bleeding from an artery of the leg
or arm, the arrest of hemorrhage will always be assisted by elevating
the 1m1h and thereby diminishing the amount of arterial blood
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passing to the part. In the case of arterial bleeding from the leg,
the method of elevation is carried out by bending the thigh at a
right angle to the trunk, the patient being in a recumbent position.
In the case of the arm, the limb should be held up above the head.

2. Pressure—If the bleeding be from a small artery, it may be
arrested by applying pressure over the wound with a handkerchief,
or pad of lint.

3. Digital or Finger Compression on the Wound—In cases of
hemorrhage from one of the large arteries, in addition to the
application of local pressure, the part is to be compressed by
the fingers. This is particularly useful in small punctured or stab
wounds.

4. Digital compression against the bone at the nearest suitable
point between the wound and the heart. This is exactly similar
to the way in which a plumber stops the escape of water from a
burst leaden pipe, by pressing together the two sides of the pipe
above the point of escape, the only difference being that. of course,
in the case of the artery, continuous pressure must be maintained
to keep its walls in contact and check the flow of the blood stream.
The exact methods of applying digital compression at different
points will be described below in dealing with the treatment of
bleeding from the special arteries.

POINTS OF COMPRESSION OF THE MAIN ARTERIES
OF THE BODY.

(See Fig. 105, where the points of compression are indicated by
ATTOWS. )

(1) Temporal Artery—against the temporal bone, a finger's breadth in
front of the opening of the ear.

(2) Facial Artery—against the jaw, two fingers’ breadth, or 1 inch, in front
of the angle of the jaw.

(3) Carotid Artery—against the transverse processes of the vertebrm on
the side of the neck, an inch from the middle line.

(4) Subelavian Artery—against the first rib behind the middle of the collar-
bone.

(5) Axillary Artery—against the head of the humerus at the junction of
the anterior with the middle third of the arm-pit.

(6) Brachial Artery—against the humerus at the inner horder of the hiceps
muscle, in the line of the seam of the coat-sleeve.

(7) Radial Artery—at the wrist, against the radius at the junction of the
outer with the middle third of the front of the forearm.

{8) Ulnar Artery—at the wrist, against the ulna at the junction of the inner
with the middle third of the front of the forearm.

(9) Femoral Artery—in the middle of the groin against the haunch bone.

(10) Posterior Tibial Artery—at the inner side of the ankle behind the
prominence of the lower end of the tibia.

(11) Anterior Tibial Artery—against the tarsus at the middle of the front

of the ankle,
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D. Tr:-a:n.uigud C'ompression.—The compression of an artery by
a compressing bandage or tourniquet, applied at the nearest suitable
point between the wound and the heart, should supersede as soon
as possible the method of digital compression, which is naturally
the method one would use first in a serious case of haemorrhage.
The tourniquet generally in use in surgical practice consists of an
elastic tube or cord wound tightly round the limb, so as to compress
the vessel against the bone (see Fig. 111). The elastic tourniquet

‘nigquet on thigh.

is applied either next the skin or over the clothing. It 18 known
as Esmarch’s tourniquet, and the method of its use, as applied

to the thigh, 1s shown in Fig. 111. In military ambulance work
and in auwmtl practice, Petit’s screw tourniquet is occasionally
employed. It consists of a pad to compress the artery, with a
narrow strap which encircles the limb, and is fixed by a buckle. A
very powerful brass serew is attached to the strap, and by sm'm-;ing

Fig. 112.—Screw tourniquet Fig. 113.—Field tourniquet.
(Petit’s).

down the pad (Fig. 112), the artery can be compressed with great
force.

The surgical haversacks of the army medical department are
supplied with field tourniquets (Fig. 113), which may be applied,
if necessary, over the clothing, and provide a ready and reliable
means of checking hemorrhage from gunshot and other wounds.
The improvised tourniquet is made from a triangular bandage, as
described in Chapter IL (see Fig. 62). The knot and the tied ends
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of the bandage, or a special pad placed below or in the folds of the
bandage, fmm the compressing pad, and are placed immediately
over the main artery of the limb, while continuous pressure is exer-
cised by twmtmg the bandage on itself by a ruler or walking-stick
inserted in the loop end of the bandage. When sufficient com-
pression has been got to entirely stop the flow of blood through
the artery, the tourniquet rod is either held in position by the hand,
or is secured fir mly to the limb by a triangular bandage (see Fig. 62).
In any case of extensive hlcf‘dmg from the hmbs, be it a,ltmml or
venous, while finger compression of the main artery of the limb
above the wound is being made by the ambulance pupﬂ a tour-
niquet should be applied under his direction immediately above the
point of digital compression, and should not be removed until it
is seen that the bleeding has been checked. In making digital
compression on a large artery the fingers readily tire, and have
to be superseded by the continuous pressure of the elastic or impro-
vised tourniquet. A tourniquet, however, should not be left tightly
applied for an indefinite period, as prolonged pressure is apt, par-
ticularly in old and mhrm people, to cause gangrene or mortification
of the parts from which the blood supply is cut off by the constricting
band. A safe rule is not to leave the tourniquet tightly applled
for longer than an hour, after which time it should be slackened
with care and left loose for a short time unless severe hemorrhage
recur, when the tourniquet should be immediately tightened. I
the patient has to make a long railway or carriage journey under a

tourniquet before medical aid can be got, an attendant thoroughly
conversant with the use of the constricting bandage should in every
case accompany him, and should slacken and twhten the tourniquet
as may be found necessary with the pr&auhunq mentioned above.

The Methods of Arresting Heemorrhage from the more important
Arteries : 1. Temporal Arter;.r. -Bleeding from the scalp or temple
is to be dealt with by pressing the artery in the wound directly with
the finger, or by a pad held in place by a triangular bandage (see
Figs. 45 and 46). It may be arrested if the bleeding be excessive
by pressing the temporal artery against the temporal bone a finger’s
breadth in front of the opening of the ear (see Fig. 105).

2. Facial Artery ——Bleeding from the face i1s to be arvested by
digital compression of the bleeding point in the wound, assisted,
if necessary, by pressing the facial artery against the bone two
fingers’ breadth in front of the angle of the jaw (Fig. 105).

"3, Arteries of the Lips (Coronary Arteries) —B]eo{lmg from the
lips may be arrested by squeezing the lip firmly between the index
finger and the thumb, or by compressing the facial artery.

. Artery of the Neck (Carotid Artery). —Bleeding from t-hL
carotid artery or any of its branches, as in cut-throat wounds,
to be arrested by plugging the wound by a finger or thumb, or h_y
a pad of lint or a handkerchief, while compression is kept up on
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the cavotid artery against the spine. This is done by pressing with
the thumb in the line already mentioned, on the artery just in front
of the large muscle of the side of the neck, while the fingers lie
behind the neck (Fig. 105). The right hand would then be used
in compressing the patient’s left carotid artery, the left in com-
pressing the right carotid artery. Pressure, of course, has to be
made between the bleeding point and the heart.

5. Artery of the Arm-Pit (Axillary Artery). —Bleeding from the
artery in the arm-pit may be arrested in either of two ways :—

(¢) By placing a firm pad in the arm-pit, and binding the arm
firmly to the body ; and

() Where the first method fails to entirely stop the bleeding,
it may be arrested by compressing the subclavian artery against
the first rib by the thumb, which i1s pressed down on the artery
beliind the middle of the collar bone. The exact method of com-
pressing the subelavian artery is shown in Fig. 114.

Fig. 114.—Compression of Fig. 115.—Digital compression
subelavian artery by thumb. of brachial artery,

6. Artery of the Arm (Brachial Artery). -Bleeding from the
artery of the arm is to be arrested by (a) digital compression of the
artery against the humerns just internal to the biceps muscle, and
between the wound and the heart. The artery is said to run in the
Ine of the seam of the coat-sleeve. The fingers passed behind the
arm lie immediately over the artery, as shown in Fig. 115, while
a great power of compression is got by grasping the arm with the
thumb on its outer aspect; or (b) by a tourniquet applied in the
same situation. A pad and firm bandage should, in addition, be
applied over the wound.

7. Bleeding from the front of the elbow is to be arrested by (a)
placing a pad in the bend of the elbow and binding the forearm
to the arm with a triangular bandage : or (b) by compressing the
brachial artery by the fingers or a tourniquet.

8. Arteries of the Forearm (Radial and Ulnar). -Bleeding from
either of these arteries is best arrested by digital or tourniquet
compression of the brachial artery. It may also be accomplished
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by placing a pad in front of the elbow joint, and bandaging the
forearm firmly to the arm, as shown in Fig. 116. Sufficient pressure
is thus brought to bear on the brachial artery at the elbow.

9. Bleeding from the Hand (Palmar Arch).— -Bleeding from the
hand is best arrested (a) by pads placed over
the radial and ulnar arteries at the wrist, and
firmly fixed with a triangular bandage ; or
(b) by a tourniquet tlghth applied round the
lower part of the forearm. Bleeding from
the Tmlm may also be arrested by making
the patient grasp a pad placed in the I}ﬂ-h'n
while the fingers are tightly bandaged over it. T

10. ".’"ter? of the Thigh {quml.ﬁﬂw] “forearm ﬂhcni{i?cl by
—Bleeding from the femoral artery is to be pad and flexion. |
arrested bv (a) digital compression in the
middle of the groin by two thumbs, one backing the other, as shown
in Fig. 117; or (b) h\ a tnmmquct (with or without a pad below
it) applmd between the wound and the heart. When bleeding
oceurs high up in the thigh a tourniquet applied above the wound
will tend to slip n:ln:;wmmrdﬂ, and digital compression is then the
only means to be relied on.

11. Artery at the back of the Knee-Joint (Popliteal Artery). -
Bleeding from this arterv may be checked by (a} placing a firm
pad at the back of the knee- -joint, and binding the leg firmly to the
thigh, and fixing 1t with a triangular bandage ; or (b) hx digital
or tourniquet compression of the femoral artery.

12. Arteries of the Leg (Anferior and Posterior Tibial and Per-
oneal).—Bleeding from any of the large arteries of the leg is best
arrested by dwﬁal or tourniguet compression of the femoral artery.

Fig. 117.—Compression of femoral artery by two thumbs (pressure should be
applied in middle of groin in line of artery).

An alternative plan is to place a large pad in the space behind the
knee-joint and to bandage the leg firmly to the thigh (compare
Fig. 116).

g13. From the Sole of the Foot.——Bleeding from the sole arteries
may be arrested by (a) a small pad placed just behind the tibia
at the inner ankle, and firmly fixed by a triangular bandage ; or
(b) by digital or tourniquet compression of the femoral artery.
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Vomiting and Spitting of Blood.-Though bleeding from the lungs
~—spitting of blood or hemoptysis—and blEEdm" from the stomach
—vomiting of blood or hematemesis—are not usua,lh included in
a description of ** first aid 7’ in hsmorrhage, it is expedmnt that
the ambulance pupil should be familiar with the following points :—
In such cases a medical man should be sent for at once with a message
as to the exact condition from which the patient is suffering. The
patient should be put into bed in a darkened room, and kept very
quiet until the arrival of the doctor. If ice can be procured, the
patient should be allowed a little of it to suck. On no account
should stimulants be given. In ordinary cases internal stvptics as
sallic and tennic acids, steel drops, turpentine, ete., are employed,
and may be got ready for use, but should not be admmwtewd without
the sanction of the men:lia::al attendant. In these cases an important
part of the * first aid 7 treatment is to keep cool, to avoid exciting
the patient, who is usually in a very nervous condition, and to hmﬁ
ready for the medical attendant whichever of the above styptics
can be procured. The vomited or expectorated blood should not
be thrown away, but should be kept for the doctor’s inspection.
Bleeding from the Nose. -Bleeding from the nose is often very
troublesome. It may be arrested by placing pads of lint soaked
in cold or iced water over the root of the nose, or by apphin" wet
compresses or ice bags to the upper part of the neck. If this is not
sufficient a firm 1:-.'[11;., should be placed in each nostril, the patient
being kept seated in a chair. A firm plug of lint is very serviceable,
or as a substitute a handkerchief may be used, the middle of which
is passed into the nose for about an inch by the blunt end of a
pencil. Into the pouch of handkerchief so formed cotton wadding
1s tightly packed with the pencil end. A medical man should be
summoned at once, as it is very often necessary to plug the posterior
openings of the nose from which the blood is apt to escape down
into the back of the throat, in spite of firm plugging applied in
front. In mild cases plugging the nostrils in front with lint soaked
in a solution of alum is generally sufficient to arrest the bleeding.
Bleeding from the Socket of a Tooth. -After the extraction of
a tooth 1t occasionally happens that bleeding, which is, as a rule,
easily stopped by washing out the mouth with warm water, may
recur some time after the patient has left the dentist’s operating
room. The amount of blood that may be lost in such a case is often
very considerable, and it is well that the ambulance student should
have some idea of how to check it. In cases where the assistance
of the dentist or a medical man cannot be got, it is best treated
by washing out the mouth with very warm water and by packing
securely into the socket of the extracted tooth with a pencil or
wooden penholder small pledgets of cotton wadding which have
been previously rubbed in dried alum powder or soaked in adrenalin
solution. If difficulty is experienced in getting the plug to remain
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in position, it may be overcome by making the patient keep the
mouth firmly closed, the teeth of the opposing jaw then serving
to keep the plug in position.

Bleeding from Haemorrhoids. -Patients suffering from large
internal haemorrhoids or piles may occasionally, w hen the bowels
are constipated, lose a considerable amount of venous blood. Where
the escape is considerable it may, till the arrival of a medical man,
be treated by washing the I}mts with very warm water, and b?
applying on a piece of lint a little of the aall and opium ointment
which patients suffering from this condition generally have at
hand.

Bleeding from the Ears. -Bleeding from the ears is generally
a symptom of fracture of the base of the skull. Medical aid should
be summoned at once, and the patient kept in a recumbent position
with the head raised till the arrival of the surgeon.

Blood in the Urine.—-Blood in the urine 1s generallvy a sign of
dizsease of the bladder or kidney-—e.q., Bright's disease, stone in
the bladder, etc.—and is generally a serious condition, requiring
immediate surgical treatment.

Haemnphilia.—ﬂertain individuals, happily few in number,
inherit a tendency to bleed owing to a deficient power of coagula-
tion of the blood. In these people the slightest touch or kmock is
apt to be followed by a bruise, and if the patient have even a small
artery or vein cut the amount of blood lost may be very consider-
able indeed, owing to the deficient power of coagulation. A person
with this inherited tendency to lose blood is known as a ** bleeder,”
and the condition is called hsemophilia. The condition is fortunately
rare, but will explain to the ambulance student those cases which
are occasionally met with, where the bleeding from a small cut
may be so considerable as even to endanger hf(,n and may require
energetic surgical treatment before it can be arrested.

Internal Heemorrhage. —If a large vessel in the chest or abdomen
be cut by a stab wound or burst from internal disease, a large amount
of blood may escape into the thoracic or abdominal cavity, while
little or none may come to the exterior of the body. The condition
can generally be inferred from the appearance of the external wound
if the bleeding be due to injury, or from the personal history of the

tient if due to disease. The paliur, coldness, and faintness of the
patient are all indicative of a serious loss of blood. It is essential
that medical aid should be at once summoned. The patient should
be laid in bed, or on a sofa, in a darkened room, with the head low,
and the treatment described below for cnilapsc from hwemorrhage
should be earried out, save that no stimulant of any form should
he given without the sanction of a medical man.

Cullapse from Hemorrhage.—-When a patient becomes collapsed
from the loss of blood, the condition is easily recognised by the
faintness and dizziness complained of, by the feeble nature of the
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CHAPTER VIL

WOUNDS.

SRoCK—VARIETIES oF Wouxps, INcisep, CoNTUSED, PUNCTURED, LACERATED
—UHARACTERISTICS AND TREATMENT—THE ANTISEPTIC TREATMEXT OF
Worsps—ARTISEPTIC METHODS—EMERGENCY ANTISEPTICS—ANTISEPTIC
TREATMENT IN AMBULANCE C TrUE
Porsoxenp WounNp—S1iNGs—S¥AKE Bires—Honrse Bires—Doc Bires—
CAT Birres—TREATMENT.

Wouxnps vary in degree from a mere abrasion of the cuticle or
rubbing off of the ':allpElﬁﬂlﬂl layer of the skin to severe conditions,
when the whole of the structures of a limb may be rent asunder
—e.q., in some cases of machinery accident where, if the limb be
not pulled entirely off, the muscles, sinews, and bones are torn
across, and the upper part of the limb is kept in connection with
the lower only by the elastic skin and the tissue immediately under-
lying it. In cases of severe wounds, particularly in nervous people,
a condition is apt to supervene which is known as shock. Shock
is the name given to a condition where the vitality of a patient
is greatly lowered, owing to a sudden and violent impression on
some part of his nervous system produced by the jury. This
nervous impression acts first upon the heart and may in extreme
cases cause death by arrest of the heart’s action. Shock also, how-
ever, manifests itself by its action on the other organs, and on the
tissues generally, Where shock is well marked, the following are
some of the prominent signs:—The patient looks Gullap?ed
helpless, and is unable to move. There is marked pallor of the
surface of the body, and particularly of the face. The temperature
of the body is ]‘ﬂlth lowered, the patient feels cold, and may shiver.
The respiration is feeble and gasping. The pulse i1s small and
irregular, and may even be imperceptible.

Such a condition is apt to be brought about by any serious
accident—e.q., a compound fracture, a gun-shot or lacerated wound,
or a severe burn.

Treatment of Shock.—The treatment of shock consists in bringing
about reaction by the application of heat and the administration
of stimulants. This is attained by stimulating the patient, first
by ordinary stimulants, as whisky or brandy, and next by warm
diffusible stimulants like tea and cofiee. Teaspoonful doses of
sal-volatile in water are also very useful. The room should be

6
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kept warm. The patient should be placed in bed between blankets,
and warm bottles should be freely applied. His head should be
kept low.

Wounds may for purposes of description be divided into the
following four classes :—

1. Incised or clean cut wounds.
2. Contused or bruised wounds.
3. Punctured or stab wounds,
4. Lacerated or torn wounds.

1. Incised or Clean Cut Wounds.—Incised or clean cut wounds
are produced by a knife or other sharp cutting instrument, and
have cleanly divided edges. The fibres of the tissues involved are
cut directly across, and, therefore, the wound gapes (Fig. 118),
and in addition tends to bleed considerably, as the vessels have
undergone a similar division. An incised wound if clean generally

Fig. 118. Fig. 119.—Wound, closed by Fig. 120.—Method of
Incised wound. two strips of plaster, cutting strips of plaster.

heals in a few days by * first intention,” skin uniting to skin and
the other structures in the depth similarly.

Treatment.—After the bleeding has been arrested in the usual
way, the wound should be washed and dressed. If the wound
aape, the edges may be brought together by strips of adhesive
plaster, and best in the method shown in Figs. 119 and 120. To
seal the edges of a wound that is not gaping much, Friar's balsam
or collodion is sometimes applied. An emergency dressing for an
incised wound may be extemporised from a piece of linen soaked
in tincture of iodine, turpentine, or whisky, covered with cotton
wool, and fixed by a tl*iangular bandage in the * cravat ” form.

A special form of incised wound is the cut-throat wound, which,
from the tenseness of the structures in front of the neck, usually
vapes considerably. There is generally a considerable amount of
haemorrhage from cut veins (external and anterior jugular veins),
and, not uncommonly, the windpipe is cut across, the patient then
breathmg through the wound in the neck, the whizz of the out-
rushing air being distinctly heard. In some cases the large artery
of the neck {camtad artery) is divided, and the patient succumbs
from hwmorrhage before help arrives. The treatment of ordinary
cases of cut-throat consists in preventing the patient from doing
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himself further harm, and to attain this, force may often have to
be used. The bleeding, if venous, must be arrested by pressure
on the bleeding points in the best way possible. If the windpipe
be cut, blood should, as far as possible, be prevented from entering
the lungs. Medical aid should be summoned at once, and the
patient should on no account be left alone till the arrival of .the
doctor. If the carotid artery or any of its main branches be cut,
pressure should be made on the carotid artery low down in the neck
sgainst the transverse processes of the vertebre on which it lies.
This is best done by the thumb, which is pressed deep into the
tissues of the neck half an inch to the outside of the windpipe.
The opening in the neck through which the patient is breathing
should not be closed by a plug or otherwise, but the blood from
the edges of the wound should be mopped up and not allowed to
trickle into the windpipe. The bleeding is, as a rule, easily arrested
by pressure.

2. Contused or Bruised Wounds, -Contused or bruised wounds
are generally produced by blows from a heavy body-—e.q., a police-
man’s baton, or by sudden and severe pressure, as in the case of
a horse-bite inflicted through the clothes.

The characteristics of such a wound are pain and swelling, with
some amount of bruising or ecchvmosis. The bruising is due to
the extravasation of blood. The blood is of a dark venous colour,
but after a day or two the bluish-black colour begins to fade from
the absorption of the blood pigments, usually he"mnlng at the
border of the bruise, and gradually passes through different shades
of colour—green, vellow, and lemon—back to the normal.

Treatment.This consists in applying pressure to prevent further
swelling by a pad of cotton wadding or linen fixed by a triangular
“ narrow cloth ” bandage, or, better, by a firmly applied * figure-
of-eight ” roller bandage.

To diminish the swelling and amount of extravasation either
tincture of arnica or hazeline may be rubbed gently into the part
or applied on compresses of lint,

A special form of contused wound is the gun-shot wound. This,
if produced by a bullet, will usually show an ** entrance wound,”
small, and with inverted edges, while the *“ wound of exit ™ will
be larger, and have torn and lacerated edges. If produced by a
shot-gun fired elose to the body, there will usually be considerable
bruising, and a tunnel wound leading into the depth, or if fired
further off numerous pellet wounds will be seen.

No gun-shot wound should be interfered with, save for the
application of a disinfectant dressing. No attempt should be made
to remove the bullet, even though its position be known. The part
should be very carefully handled, as it is not uncommon for the
hone to be splintered or fractured. Heemorrhage is to be treated
in the usual way. In the case of hemorrhage from a gun-shot
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wound of the chest, the wound should be plugged with an antiseptic
plug. A patient with a gun-shot wound usually suffers from the
condition known as * shock,” already described, and has to be
treated accordingly.

3. Punctured or Stab Wounds.—Punctured or stab wounds
differ in degree according to the depth of the puncture and the
nature of the weapon producing it. When caused by a needle or
small knife-blade, such wounds readily heal, but if produced by
teeth or by stabbing with a dagger or bayonet they are much more
serlous, for three reasons—(a) owing to the number and 1mportance
of the structures cut ; (b) the increased risk of severe heemorrhage :
and (c) the chance of the decomposition of blood and the infection of
other tissues in the depth of a wound imperfectly drained.

Treatment.-—Heemorrhage is to be treated in the usual way. The
wound should be carefully washed with some disinfectant solution.
and a dressing applied. Tf the pain be very great a poultice may
be applied over an antiseptic dressing.

4. Lacerated or Torn Wounds. -Lacerated or torn wounds are
very common in machinery accidents, are characterised by the
lacerated and torn condition of the part, and are accompanied by
little or no bleeding, owing to the pulling out of the coats of the
vessels. They are wmmonh found on the hand, in wounds pro-
duced by circular or cross-cut saws, and in severe cases the whole
limb may be so much torn and pulped by heavy rollers, forked
teeth, or cog-wheels of machinerv that it is impossible to save the
part, and the limb must be amputated. Lacerated wounds are easily
recognised by the appearance of the part. They are characterised
by little pain, and by only slight heemorrhage. In severe cases the
tearing of the vessels may be so great that no hwemorrhage takes

place at all. Indeed the arm may be torn off and only a few drops.
nf blood lost. Lacerated wounds generally heal by “*'second inten-
tion ' or uleeration, an ulcer being formed and the skin growing
inwards from the edges. This process takes some weeks, and is
generally attended with a fair amount of discharge from the wound
of the nature of pus or matter.

Treatiment.—A lacerated wound should be carefully washed and
dressed, and the part rested.

Antiseptic Treatment of Wounds. -In pre-antiseptic days wounds.
were either left open to the air or very imperfectly dressed, with
the result that putrefaction generally set in, and the wound did
not heal. By very careful examination and experiment it was
found that the cause of this putrefaction in wounds lay in the air,
and that if the air were excluded from the wound much better
results in healing were obtained. This putrefaction in- a wound
is kmown as sepsis, and a putrefying wound is known technically
as a septic one. The antiseptic treatment of wounds has as its
essential characteristic the management of wounds in such a way
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as to prevent this septicity or putrefaction taking place. The air
itself 1s, however, not the cause of the mischief. In the air float
minute particles, which, when examined, are found to be living
organisms capable of multlplvlmr These organisms arve known as
germs. By their multiplication and growth in a wound they produce
fermentation, Just as yeast cells growing and multiplying produce
fermentation in a sugary liquid ; and the result of the fermenta-
tion so produced is the formation of putrefactive or poisonous
matters, which gain access to the blood and cause the condition
known as blood-poisoning. Pasteur and Lord Lister were the first
to show the importance of these organisms in relation to the treat-
ment of wounds, and since their great discovery much light has
been thrown on the subject by microscopic nwesmgatmn and experi-
mental research. A large number of organisms have now been
isolated and proved to be the cause of special diseases—e.q.. ery-
sipelas, chuiera, diphtheria, ete.

The antiseptic treatment of wounds has, since its original intro-
‘duction, undergone, at the hands of the late Lord Lister and others,
considerable change. It is now known that the special germs which
cause such fatal infective wound disorders as blood-poisoning, ery-
sipelas, ete., can be readily killed (even if present in large numbers
in a “nund‘,i by special substances, which are known as antiseptics.
The antiseptic first recommended, and the one that has held its own
ever since its introduetion, is ca.rhnlic acid. It 1s one of the anti-
septics that will be found most serviceable for ambulance work,
for a foul wound can be rendered pure by washing with strong
carbolic acid solution. A solution of 1 part of carbolic acid in
40 parts of water, which is a safe strength for the ambulance pupil
to employ, can be readily made by mixing half a wine glassful of
liquid carbolic acid with a pint of water. It is advisable not only
to wash the surface and depth of the wound with carbolic water,
but also to thoroughly disinfect the skin for some distance round
the wound with the antiseptic solution. Carbolic acid, if used in
strong solution and in large quantity, is absorbed into the blood
and produces a poisonous “effect. Other acids, such as boric and
salicylic, have been used for the same purpose, and though less
powerful are also less poisonous.  Probably the favourite anti-
septic at the present time is iodine, which may be used superficially
as the ordinary tineture of iodine or diluted with an equal bulk g{
water for a lotion. Another most powerful and reliable antiseptic
is mercury in the form either of corrosive sublimate or biniodide
of mercury, which may be used for eMErgency purposes in the form
of a solution of 1 part of the sublimate in 2,000 parts of water.
The best method of using corrosive *-suhhmate 18 in the form of
the soloids or small compressed tablets of this substance as prepared
by Messrs. Burroughs, Wellcome & Company, Snowhill Buildings,
London. One of these soloids dissolved in a pint of water gives
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a solution of the strength of 1 in 1,000. For large manufactories
in which accidents are common, or for the purpose of taking abroad,
no more reliable or easily portable form of antiseptic store can be
found than a small bottle of Messrs. Burroughs, Wellcome & Co.’s
corrosive or biniodide soloids,

For hospitals, railway depots, ambulance waggons, surgeries,
police stations, and other places where attention to accidents 1s

Fig. 121.—Milne's ambulance stock box.

frequently required, Mr. John Milne, of the Antiseptic Dressing
Factory, Ladywell, London, has prepared an ambulance stock box
(Fig. 121), containing a variety of dressings of antiseptic gauze,
with wool, lint, plaster, sponges, catgut sutures, and all necessaries
for the immediate treatment of accident cases. It is made in threc
sizes, sufficient for the dressing of 300, 100, and 30 cases respec-
tively. The small size costs only £5. The St. John Ambulance
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Association also supplies, at a very reasonable rate,  First Aid’”
Chests and Ambulance Hampers containing all requisites.

Emergency Antiseptics. -For ambulance purposes, where car-
bolic aecid and corrosive sublimate may not readily be procurable,
some of the following emergency antiseptics may be employed :—

1. Aleohol.—This may be used in the form-of whisky with an
equal bulk of water ; or in the form of methylated spirits similarly
diluted,

2. Turpentine—This is a most reliable antiseptic, and with it
the surface of a wound may be washed. It is particularly useful
for disinfecting the skin round a wound.

3. Acetic acid in the form of vinegar may be used either pure
or diluted with an equal bulk of warm water.

4. Condy’s fluid, or a solution of permanganate of potash, may
be used in the strength of two table-spoonfuls to a pint of warm
water—that is, in sufficient quantity to make the water of a dark
violet colour., Crystals of permanganate of potash may be used
instead of Condy’s fluid. The permanganate salt may also be had
in a very handy form in the shape of pellets, similar to Messrs.
Burroughs, Wellcome & Co.’s mereuric soloids.

5. Conmmon salt may be used as a solution, a dessert-spoonful
of salt being added to a tumbler of warm water.

6. Tincture of iodine may be applied directly to a wound; if
it 1s to be used as a lotion it should be diluted with an equal bulk
of water.

Antiseptic Treatment in Ambulance Cases. It is of great im-
portance that the ambulance student approach the treatment,
not only of severe injuries like compound fractures, but also of
small and seemingly unimportant wounds, with a due sense of
the danger to the patient, which may be caused by insufficient care
during the first-aid treatment of the injury. It should be remem-
bered that even such a small thing as the prick of a dirty needle
may in a debilitated patient cause a large abscess, and subsequently
blmd-pmsnnmﬂ' No boil or blister, “however innocent looking,
should be punctured with an unclean needle or pin, as this is t00
often the starting point of severe wounds. One should not be
content with simply washing the wound with a disinfectant. One
must also see that one’s hands are clean before applying lotion to
a wound, and also that suitable precautions are taken by proper
dressings to prevent the entrance of organisms to a wound which
has so far been rendered pure by antiseptic washing. The trained
ambulance pupil should, if possible, and it will be so in a certain
proportion of wound cases, wash his hands well with warm water
and soap, and rub them with turpentine, or rinse them in a carbolic
solution (1 to 40) before attending to the wound. He should then
select, for applying the lotion, a piece of clean absorbent or cotton
wool, or a clean handkerchief. An absolutely new sponge may
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also be used with safety, but a sponge that has been in use for household
purposes should on no account be employed to wash the wound. The
mops or sponges should, if possible, be boiled in water before using.
The wound being thoroughly washed with the best antiseptic at hand,
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Fig. 122.—Surgeon-Major Bourke's complete wound dressing.

a pledget of cotton wool, soaked in a disinfectant solution, should
then be left over the wound until a suitable dressing can be pre-
pared. Suitable emergency antiseptic dressings may be made from
boric lint, or ordinary lint soaked in a 1 to 40 solution of carbolic
acid or in tincture of iodine, and applied over and fixed to the wound
by a triangular bandage. Masses of cotton wadding soaked in the
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solution may be applied over the lint, or directly to the wound if
no lint be procurable. In place of cotton wadding, clean handker-
chiefs hlmll:-lrl:-, soaked may be used. Carbolised tow is also of great
service in a case of street accident. In a large town most of the
dressings mentioned above may be procured at very short notice,
and can readily be applied if the patient be taken for first-aid treat-

ment, as frequently happens, to a chemist’s shop. In the country,

or where none of the above dressings can be readily got, a clean
handkerchief, piece of linen, or mass of cotton wool, previously
boiled, if possible, and then soaked in whisky, turpentine, or tincture
of mdlne will serve admirably as an antiseptic dressing, and may
be relied on to serve its purpose till the patient can be seen and
properly attended to by a medical man.

Reference may here be made to a complete ‘l.‘i.'mm{l dressing
(Fig. 122) pmpuaed by Surgeon-Major Bourke, AM.8. It is a first
dressing, which is slmplg ]_l}_{,llt and cumpletp in its 1&{1111[&111{*111’3
and can be used, not only in surgical practice, but also with equal
success in first-aid cases. It consists of layers of Alembroth wool
enclosed in Alembroth gauze, forming a pad 5 inches long and
31 inches wide. To this an Alembroth bandage about 1} wude
long 1s attached about its centre, and forms with the gauzed wool
a pocket, in which is placed a small bag of iodoform. A safety-
pin completes the dressing. The whole is enclosed in air-proof
parchment, with directions as to use. It is prepared for use on the
battlefield, but is of great service, and should be at hand, at railway
depdts, surgeries, police stations, collieries, iron foundries, etc.

POISONED WOUNDS.—Poisoned wounds will be best dealt

with under the following subdivisions :—

1. The true poisoned wound.
Stings.

Snake bites.

Horse bites,

5. Dog bites and cat bites,

e S D

The true poisoned wound, as exemplified by a wound received
at a post-mortem examination or by a puncture with a dirty needle,
is characterised by the formation of matter in the part, owing to
the local irritation of the poison, and by a tendency for the products
of decomposition to be absorbed into the system and to cause blood-
poisoning. Round such a wound there is great inflammation, red-
dening of the skin, and swelling. The part is very tender, and causes
great uneasiness to the patient. From absorption from the wound
the patient is greatly fevered (see Fig. 204, p. 189). Such a wound,
as a rule, tends to suppurate or form matter. A very common
form of the poisoned wound is a whitlow, where matter is formed
in and around the tendon-sheath of a finger or thumb. The lymph-
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atics absorb the poison and become inflamed and sore ; the lymphatie
glands enlarge and become tender, and frequently an abscess forms
in the arm-pit. In addition to the risk of blood-poisoning there
is also the chance of erysipelas or other wound dlsmdﬁr atta.cklug
the already greatly weakened patient. Erysipelas or * the rose
is a very infectious and dangerous form of wound disorder, and
requires isolation of the patient and strict antiseptic treatment of
the wound.

Treatment—Such wounds should be prevented, if possible, by
washing at the time of infliction with a strong disinfectant, as
described under the antiseptic treatment of wounds. A poisoned
wound if actually in progress should be attended to at once, drained
of its matter, thoroughly disinfected, antiseptically dressed, and
the absor ptmn of poison arrested. It is the greatest possible mistake
even for a trained ambulance pupil to attempt treatment of these
collections of matter by continued poulticing or by puncturing
the part with a needle or pin to  let it out.” It should be attended
to at once by a medical man. If any foreign body, as a piece of
glass, or part of a broken needle, be left in the wound, it should be
mmuved as soon as possible.

2. Stings.—A sting from a bee or a wasp is treated by removing
the sting, if it can be seen, by washing the wound with a disinfectant
solution, and applying a small dressing. The afiected part should
be rested as far as possible. Where the stinging has taken place
over a large surface, and particularly in a small child, stimulants
should be given, as shock is likely to supervene.

3. Snake Bites.—In snake bltﬂ? as In every pmsnned bite, the
indications for treatment are tw ofold - (1) The prevention {}f the
poizon from entering the system genualh, and (2) the destruction
of the poison already in the wound, and, if necessary, of the parts
affected by 1t. The pmbnn is prevented from entering the system
by a ligature or tourniquet applied tightly round the limb between
the wound and the heart. The cﬂnstrlctmg band so applied should
not be loosened till all risk of absorption of the poison is past, the
same precautions, however, being observed in the use of the tour-
niquet as were mentioned under hemorrhage-—viz., that the tour-
niquet should not be left on indefinitely, from the uv,L of mortification
owing to the blood supply being cut Uﬁ but should be every now
and then slackened for a minute or two and then re-applied. The
poison in the wound should then be destroyed by washing the part
thoroughly with a strong antiseptic solution, or, failing that, with
one of the emergency disinfectants detailed above £.4., \\'hibk}',
turpentine, or strong carbolic acid solution. The wound may, if
necessary, be freely scarified with a knife so as to allow the escape
of the poisoned blood pent up in the part by the ligature. The wound
may also be cauterised in a severe case with a red-hot iron or with
nitrate of silver (lunar caustic), if it be at hand. The poison may
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very efficaciously be removed by sucking the wound, and this mav
be done with perfcf:t safety 1f the upemtnr has no cracks about
the lips or tongue, through which absorption might take place. In
the case of bites abuut the chest, neck, or face, where no tnurmquet
can be applied, sucking, disinfection, and cauterisation are the only
means at disposal. In cases of snake bite large doses either of
alcohol in the form of whisky or brandy, or of ammonia in the form
of sal volatile (a teaspoonful in water irequenth repeated) are given
internally. Medical aid should be procured as soon as possible.

4. Horse Bites. -Horse bites, which are inflicted through the
clothes in most cases, are simply contused wounds, and are to be
treated as such. but where the skin iz torn or the tissues lacerated,
the wound should be carefully disinfected and dressed, and the
part rested.

Dog Bites.—-Dog bhites are to be treated on the same principle
as snake bites, and with as great care, lest the animal may have
been rabid. It should be rcnmmbered that a rabid dog —i.e., one
suffering from ° rabiles ™ or " rage "-——has in his saliva a pﬂl‘iﬂll
which, entering the wound at the time of its infliction, tends,
after a variable time, to produce in man the disease known as hydro-
phobia or * fear of water,” so called from one of its constant and
prominent symptoms. A dog suspected to be rabid should not be
destroved immediately after t]le accident, but should be chained
up and watched, so that it may be ascertained whether it be actually
suffering from this disease. Th{:-ugh it 18 not so common, still it
is the case that rabies attacks cats, and that hyvdrophobia may follow
a cat bite. It is well that the ambulance pupil should know the
signs by which a rabid dog may be recognised. These will best be
"athmu:i from Mr. Youatt’s dea.-.crlptmn of the condition in his work
on Caniie Madness. His deseription is as follows —

"The disease manifests itself under two forms :—The furious
form, characterised by augmented activity of the sensorial and
locomotive systems, a disposition to bite, and a continued peculiar
bark. The animal becomes altered in habits and disposition, has
an inclination to lick or carry inedible substances, is restless, and
snaps in the air, but is still obedient and attached. Soon there are
loss of appetite and the presence of thirst, the mouth and tongue
swollen ; the eves red, dull, and half closed ; the skin of the fore-
head wrinkled ; the coat rough and staring; the gait unsteady
and staggering ; there is a periodic disposition to bite, the animal
in approaching is often quiet and friendly, and then snaps ; latterly,
there is paralysis of the extremities ; the breathing and deglutition
become affected by spasms ; the external surface irritable, and the
sensorial functions increased in activity and perverted ; convulsions
may occur. These symptoms are paroxysmal, they remit and inter-
mit, and are often excited by sight, hearing, or touch.

*“ The sullen form 1s characterised by shyness and depression,
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in which there is no disposition to bite and no fear of fluids. The
dog appears to be unusually quiet, is melancholy, and has depression
of spirits ; although he has no fear of water, he does not drink;
makes no attempt to bite, and seems hacrgmd and suspicious,
avoiding society and refusing food. The breathing is laboured, and
the bark is harsh, rough, and altered in tone ; the mouth is open
from the dropping of the ] jaw ; the tongue pmtludeﬂ, and the saliva
is constantly flowing. The breathing soon becomes more difficult
and laborious ; there are tremors and vomiting and convulsions,”

As in the case of snake bite, there is much less risk to the patient
if the bite has been inflicted through his clothing, as the poison
may be partially or wholly removed from the fa.nﬂr of the tooth
by the clothing. Bites on exposed parts, and pmtmulmh on the
face, are for this reason most liable to be followed by rabies.

A patient bitten by a dog known to be rabid is to be treated
exactly on the same lines and with as great care as one bitten by
a venomous snake. If the dog is not absolutely known, but is
suspected, to be rabid, the treatment should be as careful as in
the first case. Where, however, the dog is known to be quite free
of rabies, all that is required is the disinfection of the wound. The
first thing to do in every doubtful case is to apply a tourniquet.
The wound should then be thoroughly washed with an antiseptic
solution, preferably Condy’s fluid or tincture of iodine, and dressed.
The aubfsequent treatment is exactly similar to that of snake bite.
It is a popular but utterly unfounded belief that if a non-rabid
dog bite a person, that person will afterwards develop hydrophobia
if the dog itself at any subsequent time become rabid. The destruc-
tion of the dog, if compassed only to prevent such an impossible
contingency, is quite unwarrantable.
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CHAPTER VIII.
INSENSIBILITY AND FITS.

Farwring — HysTERIA — APoPLEXY — ALconoLnic Intoxicatiox — EriLersy
—CoxvuLsions axp Uxcoxsclovsxess DpUE T0 KIDNEY IMSEASE—
Conoussion AND COMPRESSION OF THE Braix—SHOCK AND COLLAPSE—
SUFFOCATION,

WHEX a person is found lying unconscious, either in the open air
or in a public room or hedmum it 15 the duty of an ambulance
pupil to find out the cause of the unconsclousness, and to render
the appropriate first aid.

To do this successfully and with confidence, the student must
be aware of the conditions which cause insensibility, of the points
of difference in their symptoms, and of the immediate treatment.
The patient, being insensible, can, of course, give no information
as to the cause or nature of his attack, and so the ambulance pupil
is absolutely dependent on his own observations of the surroundings
and conditions of the patient, and on any information he may be
able to obtain from bystanders or friends, for the facts by which
he may recognise the special cause of insensibility. Iuhenﬂh]]ltx
may be either partial or complete. It is due to the brain being
deprived of its natural supply of blood by hemorrhage or other-
wise, to the brain being compressed by injury or the bursting of
a blood-vessel inside the skull, or to the action of certain narcotic
drugs upon the nervous system. Kach of these conditions can be
1ecugms-.e-:l partly from the history of the case, but mainly from
the symptoms present. Imenslbllltv is sometimes simulated by
beggars and others. These malmgemls or pretenders can generally
be detected if a careful examination be made. One of the best tests
of insensibility is to touch the clear part of the eye with the tip of
the finger. This is borne by the insensible p&tlent without any
movement of the eyelids or evidence of pain. No malingerer will
stand this, but will immediately show signs of consciousness by
closing the eyelids or turning away the head on this test being
applied. Most of these cases of pretended insensibility can be
cured either by giving a stimulant (which is what the patient
wants, and which should not be given) or, what 1s far better, by
fairly rough treatment, and, par ewcellence, a cold douche n
obstinate cases,
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The conditions which give rise to insensibility will best be taken
up in the following order :—

I. Fainting (syncope).

II. Hysterin—Hysterical fit.
111. Apoplexy.

IV. Alcoholic intoxication.

V. Epilepsy, or falling sickness.

VI. Opinm poisoning.
VII. Conwvulsions and unconsciousness due to kidney disease.

VIII, Conecussion and compression of the brain,

IX. Shock and collapze.

X. Suffocation.

I. Fainting (Syncope).—Syncope, fainting, or swooning is due
to failure of the heart’s action, and to an imperfect supply of pure
blood to the brain. KExcessive hsemorrhage 1s a frequent cause of
this. It is often due to some disturbing cause, a nasty smell, dis-
custing sight, and sometimes to the sight of blood. The patient
feels gldd} and sick, and becomes unconscious for a short time,
The face is pale, the pulse imperceptible. Gradually the circulation
is restored, and the pulse, colour, and consciousness return.

Treatment.—The principles of treatment arve (1) to keep the
head low, so as to allow the return of blood to the brain; and (2)
to stimulate the patient, and improve the circulation,

The patient should accordingly be placed with the head on the
same level as the rest of the body, all tight clothing about the body
and neck should be loosened, and cold water should be sprinkled
on the face. Smelling salts (ammonia) or burnt feathers may be
held before the nose. As soon as the patient is able to swallow, she
(for it is generally a lady that requires ambulance treatment for
this condition) should have a glass of water, or a little whisky,
brandy, or sal volatile. She should be allowed to lie for some time
with the head low, until all feeling of faintness has passed off. If
the fainting take place in a crowded lecture-room or church, it
may be sufficient to make the patient incline the head till it is on
a level with the knees. If this 1s not at once successful, the patient
should be gently led or carried out into the open air.

II. Hysteria -Hysterical Fit.. -Hysteria is the name given to
a morbid mental cﬂndltmn r:-t' which one uf the chief signs is the
so-called ** hysterical fit ™ or ** the vapours.”

The patient— rrem-mlh' a nervous young woman-—begins to ery
and sob without any appalﬂn‘r caunse, or to laugh and cry alternatel ¥,
and in slight cases the ™ hysterics’ ” may go no further than this,
In severe cases there may be slight mnmlsnre attacks, and the
patient may appear to be unconscious. The breathing is quickened,
the eyelids are closed, the eyelids quiver, but the patient, if closely
watched, will be seen to take notice of what is going on around.
The hy sterical patient, in severe attacks, falls down apparently
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unconscious, but unlike the epileptic never hurts herself. It should
be stated that hysteria 1s not a mere simulation of disease, but that
there 1s really at the bottom of it a diseased or disordered condition
of the patient’s nervous system. It is stated above that hysteria
generally occurs in nervous and delicate young women, but it is
worthy of mention that a similar condition is found in males, and
that it is not unknown in bovs, and has been found in debilitated
and overworked men of middle age. In males the condition is
known as hypochondriasis.

Treatment.——The condition is a nervous one, in which the woman
has a profound craving for sympathy. She is not, perhaps, in good
health, but she wishes to make the most of her ailment, and to get
p{'ﬂph, to notice it. There will generallv be found in thp room in
such cases a number of sy mpatlwsmfr lady friends, who should be
dismissed after the nature of the fit has been disclosed. The patient
should then be treated firmly, and should be led to understand that
her true condition is recognised. No sympathy should be extended
to her. The more sympathy and attention the patient gets the
longer and more severe will the fit be. A httle cold water may be
thrown on the face, after which the ambulance pupil may leave
the room, k]ammlng the door, and letting the patient understand
that no fmthm attention will be paid to her. She will speedily
recover, but may lapse into another fit if too much notice be taken.

111 Apﬂplex}f. A patient who is suffering from apupleu' or
*apoplectie fit,” or who, in popular language, has had * a shock

Fig. 123.—Dilat- Fig. 124. — Nor- Fig. 125. — Pin- Fig. 126.—Dilated

ed pupil of mal pupil. hole pupil of pupil of bella-
apoplexy. oplum  poison- donna poizoning.
ing.

of paralysis,” is rendered unconscious by a disturbance of the circu-
lation within the brain cavity, by the pluugm" or the *° bursting *
of a blood-vessel, either on the surface or in the substance of the
brain.

Symptoms.—The signs by which an apoplectic seizure may be
recognised are the following :—

The face is usually flushed, the breathing is deep, slow, and
stertorous, and the face and the whole surface of the hudr may
perspire freely. The patient, who is generally an elderly person,
cannot be roused. The eye is insensitive to light and to touch.
One side of the body is paralysed and lies helpless. If you lift
the paralysed arm or leg it falls back a dead weight. If you pinch,
tickle, or prick the palm of the hand or sole of the foot on the paralysed
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side it will not be withdrawn, while on the other side it is slowly
pulled up.

The body is paralysed on the side opposite to the apoplexy,
for if the blood-vessel has burst on the right side of the brain, the
left arm and leg will be found insensitive and paralysed. Thls 18
due to the crossing of the nerves in the medulla oblongata, those
from the right side of the brain passing to the left side of the body.
The pupils are unequal; one dilated, the other normal; or one
or both pupils may be contracted (see Figs. 123 and 124).

Treatment.—1. Loosen all tight clothing about the neck and
chest.

2. Place the patient in bed with his head raised. If he has been
attacked by this condition in the street, he should be carried home
on a stretcher, and the head should be kept higher than the feet.

3. Towels wrung out of cold water should be applied to the
head and back of the neck, and be changed every three or four
minutes,

4. Hot bottles should be applied to the feet, but with the pre-
cautions above-mentioned (see p. 60).

5. Medical aid should be at once summoned.

6. No stimulant should be given.

An apoplectic seizure iz sometimes simulated by malingerers,
but the pupils will be found to be equal, and pain will be felt on
pinching the skin of the limbs, the part being speedily withdrawn.

IV. Alcoholic Infoxication, FExtreme alcoholic intoxication is
very difficult to distinguish from apoplexy. In any case of complete
insensibility and helplessness, even where the patient has become
unconscious in a public-house, or has the odour of an aleoholic
beverage, and where one might actually suspect intoxication, he
should not be left to * sleep off ” his supposed carouse, but should
be carefully watched and cared for till his condition 1s exactly
ascertained. Apoplexy has often been mistaken for alcoholic intoxi-
cation, and, most unfortunately, treated by isolation in a prison
cell. Policemen are specially to be warned against this error, by
which many a dying patient has been tleated ‘with the scant cere-
mony uumih meted out by the force to a ** drunk.”

The pupils in profound ‘aleoholism are generally dilated, and both
sides of the body are equally 1mwerfess The patient will wince
when the clear part of the eye is touched by the tip of the finger,
showing that insensibility is not complete.

Treatment.—In extreme cases of intoxication, where the con-
dition cannot be immediately distinguished from apoplexy, the
first-aid treatment for the latter condition should be carried out.

In less serious cases, where there is no reason to suspect any-
thing but intoxication, an emetic may be administered, or the
person may be left to “ sleep off ” the effects of his indulgence.
Hot coffee or tea may in either case be given afterwards.
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V. Epilepsy, or Falling Sickness.—Epilepsy or falling sickness
is the name given to a condition due to disease of the brain, and
characterised by the frequent recurrence of * epileptic fits,” of
which ** convulsions ” and unconsciousness form the most pmminﬂut
symptoms.

Symptoms of Epilepsy.—An epileptic patient usually has
warning  that a fit is coming on by a peculiar cold or ereeping
sensation, by a feeling of numbness, or by profuse sweating. He
utters a sharp shrill ery, and falls down unconsecious, with the
muscles rigid. After two or three seconds the convulsive stage
18 reached, and the arms and legs are then jerked or twitched
violently towards the body. There 1s also twitching of the eyes
and of the muscles of the face, and chattering of the teeth. Foaming
at the mouth is usually present, the foam being occasionally streaked
with blood, from the tengue being bitten. “The convulsive stage
lasts for a few minutes, and is followed by a period of partial uncon-
gelousness, which may pass off in a minute or two, or continue for
half an hour. A patient after an epileptic fit feels much exhausted,
and generally falls into a deep sleep.

Epileptiform convulsions are convulsions very similar to those
of epilepsy, and are due, not to disease of the brain, but to temporary
irritation of the nervous system. They are frequently found in
children during the teething stage from the age of six months to
two years, and are due to irritation of the nervous system ecaused
by the er uption of the teeth. *° Teething fits *’ are not to be neglected,
and should be attended to as described under epileptic fits, with
the addition that the child should be placed in a warm bath. A
medical man should be ealled in at once, as the condition 13 often
a most dangerous one.

Treatment of Epilepsy—The first-aid treatment consists in pre-
venting the patient from hurting himself during the convulsive
stage. This is secured by placing a piece of wood between the
teeth to prevent biting of the tongue, and by gently holding the
patient to protect the arms and legs from being dashed against
furniture, ete., during the convulsions. Tight clothing round the
neck should be loosened, and after the fit is over the patient should
have beef tea, or warm tea or coffee. °

No epileptic workman should be allowed to climb a ladder, or
do carpenter or slater work on a roof, lest he be attacked by a fit
whilst in a dangerous position. A strong fire-screen should always
be in position in the room where an epi Pptu: patient lives, as many
horrible burning accidents have happened to epileptics from the
want of such a simple precaution.

VI. Opium Poisoning,—Opium puisnning is here selected as
typical example, and as the most commonly found form of narmtm
poisoning producing insensibility and simulating the conditions
above described. Opium poisoning is caused by the eafing or

1
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smoking of solid opium, or by its being swallowed in the form of
morphia, laudanum (tincture of opium), or chlorodyne. The most
prominent symptoms are langour, passing on to drowsiness and
complete insensibility. The condition of the pupil, or ** black of
the eve,” is of great assistance in recognising this condition. In
opium poisoning the pupil is greatly diminished in size, and looks
not larger than a hole made by an ordinary pin in a sheet of paper.
It is for this reason known as the * pin-hole " pupil (see Fig. 125).
Additional assistance in coming to a decision will be got 1f the bottle
from which the laudanum or chlorodyne has been taken be found
and for this the patient’s pockets and the room should be carefully
searched.

Opium poisoning may sometimes be confused with apoplexy.
The distinctive points are the history of the case, and specially
the * pin-hole ” pupil of opium poisoning. Moreover, in opium
poisoning both sides of the body are equally helpless, and the
patient is not at first so insensible as not to be able to withdraw
the hand or foot when the skin of these parts is pinched or
pricked.

Treatment.—The treatment in opium polsoning consists first of
all in removing the poison from the stomach before it is absorbed
into the system. A stomach pump in the hands of a medical man
is the best means to effect this, but much may be done by the admini-
stration of emetics, which cause the patient to vomit and to evacuate
the poison along with the contents of the stomach. If possible,
strong emetics should be procured from the chemist in the form of
sulphate of zinc (20 grains), ipecacuanha powder (20 grains), ammon-
mm carbonate (20 grains), or ipecacuanha wine (4 ounce). The last
should be given in teaspoonful doses every five minutes until vomiting
occurs. If the special emetics mentioned cannot be speedily pro-
cured, or, in any case, till the time of their arrival, one of the following
handy emetics may be employed :—

{(n) Large draughts of warm water,

() Salt and water, a tablespoonful to the tumblerful.

(c) Mustard in water, one teaspoonful to the tumblerful.

(d) Tickling the back of the throat (see Chap. XI. on Poisoning).

Having brought about vomiting, one must next prevent, as far
as possible, the action of the poison already absorbed. Thus, in
the case of strychnine one should restrain the patient, and prevent
him injuring himself in the throes of the convulsive seizures. In
opium poisoning the thing to aim at, at this stage, is to prevent
the patient from going to sleep. He should, therefore, not be allowed
to lie down, but should be kept continually on the move, supported
on either side by attendants, and best by two active policemen.
He should further be stimulated if necessary by throwing cold
water over his head and chest, and by flogging him on the back,
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arms, and hands with wet towels. During the intervals of this
active treatment, strong coffee should be given.

VII. Convulsions and Unconsciousness due to Kidney Disease.—
Convulsions and unconsciousness may come on suddenly in the
course of Bright's disease—an affection in which the kidneys are
mflamed. Unconsciousness resulting from this cause is known as
uriemic coma, from the fact that it is due to a poisonous substance
known as ** urea,” which is in health excreted by the kidneys, but
which the diseased kidney has not power to get rid of, and which,
therefore, accumulates in the blood and affects the brain (1) by
causing excitement to the nervous system, as is shown by the con-
vulsions ; or (2) by depressing the nervous system and causing stupor.

Treatinent.—A patient known to be suffering from kidney disease
suddenly becoming unconscious should be placed in bed between
warm blankets, with hot bottles packed round him to encourage
sweating. Medical aid should be got as soon as possible,

VIII. Concussion and Compression of the Brain.—Concussion
of the brain is caused by a severe blow or fall on the skull, and
the prominent sign is that the patient is * stunned,” and uncon-
scious. The insensibility may pass off in a few minutes, but in
severe cases will continue, and may prove fatal. In compression
the brain is pressed on by effused blood or by a piece of bone driven
in upon it, as in the condition already described as ** depressed
fracture ” of the skull. The signs are, in addition to the history
of the accident, a gradually deepening unconsciousness, inequality
of the pupils, deep stertorous breathing, and loss of power in the
limbs. The symptoms, in short, are very similar to those already
described under ** fracture of the base of the skull 7 (see p. 60).

Treatiment.—The treatment is similar to that of basal fracture
of the skull, and consists in ;:—

(@) Keeping the patient in bed, with the head raised.

(b) Application of cold to the head by towels wrung out of cold water,
and changed every few minutes.

(¢) Loosening all tight clothing about the head, chest, and abdomen.

(d) Application of warmth to the feet in the shape of hot bottles well covered
with flannel to prevent burning in an insensible patient.

(¢) Stimulanis should not be administered.

IX. Shock and Collapse.—The history of a severe wound or burn
in the one, or of severe hwemorrhage in the other, will help one to
recognise insensibility as due either to shock or collapse. The
special symptoms and treatment of these conditions are detailed
under shock and collapse, to which the student is referred (vide
pp. 79 and 81).

X. Suffocation.—Insensibility is a symptom of suffocation from
choking, or from the inhalation of poisonous gases or chloroform.
For the symptoms and treatment of this condition the reader is
referred to the chapter on Suffocation (Chap. X.).
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CHAPTER IX.

ASPHYXIA AND DROWNING.

DrowNING—PHENOMENA oF DrOWNING—TREATMENT OF THE APPARENTLY
DrowNED — ARTIFICIAL RESPIRATION — SYLVESTER'S MEeTHOD — DR.
MagsHarn, Hawr's MetHoop—Dr. Howarp's METHOD—PROFESSOR
ScHAFER's METHOD—ARTIFICIAL REsPIRATION IN Youxce CHILDREN—
THE LABORDE SYSTEM,

AspHyxi1a or suffocation is the name given to the condition which
is brought about when respiration is seriously interfered with or
stopped. It may be caused by pressure on, or blocking of, the air

passages, as In strangulation, dmwmng, and choking ; or by the
inh&l&tiﬂn of poisonous gases instead of pure atmospheric air, as
in poisoning by coal gas. In asphyxia there is a congestion of
venous blood on the right side of the heart.

Drowning.—Drowning is the most common form of asphyxia, and
is caused by obstruction of respiration from immersion in water,
by the water covering and entering the mouth, nostrils, and air-
passages, and preventing air being drawn in.

Phenomena,—The person may sink and rise to the surface a
few times, drawing fresh breaths every time that his head is above
water. Inspiratory efforts are ultimately made under water,
with the result that water is sucked partly into the stomach and
partly into the lungs, and with the water are carried foreign
bodies floating in it, such as straws, particles of sand, etc. The
water at length fills up the bronchial tubes completely, and from
consequent inability to draw in air the person becomes asphyxiated.
The face becomes swollen and livid from the congestion of venous
blood on the right side of the heart. There is ultimately a con-
vulsive stretching of the whole body and respiration ceases.

As the word * asphyxia ” means * pulselessness,” it is worthy
of notice that in that sense it is not a correct name for the condi-
tion produced in drowning, as the hearl goes on beating to the last,
and in fact for some seconds after the complete stoppage of respiration.
It is on this fact that the first-aid treatment of drowning depends
for its efficacy. It should be remembered that the heart will
on beating for at least four minutes after submersion. Cases are
recorded in which persons have been resuscitated after five minutes’
total submersion, but, as a rule, great difficulty is experienced in
bringing round a person who has been two minutes wunder waler.
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This, of course, does not refer to the actual time in the water, as
a person may be fifteen minutes in the water and the heart be still
beating, if during part of the time the person has been floating on
the surface owing to buoyancy of the clothes, or to a partially
suceessful attempt at treading water or swimming. No treatment
will be of any value if the heart has stopped beating, but it is often
difficult in such cases even with a stethoscope and a trained ear
to decide that the muscle of the heart has ceased contracting, and
that the circulation of the blood has absolutely stopped.

Treatment of the Apparently Drowned.—This divides itself into
three parts, and should be carried out in the order indicated
below :—

1. The removal of the sources of obstruction to the breathing.

2. The re-establishment of the respiratory movement by artificial respir-
ation.

3. The promotion of circulation and warmth.

1. The Removal of the Sources of Obstruction to the Breathing.—
This is secured by attending to the following three points :—

(@) The removal of water from the air passages by tilting the
head backwards, or by turning the patient on his face for a second
or two,

(b) The removal from the mouth and throat of mud, straws, or
other foreign bodies by a handkerchief or finger.

(¢) The pulling forward and fixing of the tongue. The patient
being insensible, the tongue falls backwards, and allows the epi-
glottis or cartilaginous valve which is attached to it to close down
over the entrance to the larynx, and so to prevent respiration.

The tongue should be kept forward by any of the three methods
now to be detailed :—

(1) After the tongue is pulled forward it may be retained in
position by an elastic band passed over it and fixed under the jaw,

(2) A piece of string may be tied over the tongue and under the
lower jaw.

(3) The lower jaw may be pressed forward by a thumb placed
behind its angle. The tongune being attached to the jaw will be
carried forward by the forward movement of the jaw.

The measures detailed above should be very quickly carried out,
and no time should be wasted before beginning the second and
essential part of the treatment—viz., artificial respiration. Spec-
tators should not be allowed to crowd round the person lest they
obstruet the free passage of air, or hamper the movements of the
operator and his assistants. The second and most important part
of the treatment—viz., the re-establishment of the respiratory
movements—should then be begun.

2. The Re-establishment of the Respiratory Movements by Arti-
ficial Respiration.—Artificial respiration aims at copying the inspir-
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atory and expiratory movements of respiration, by pulling air into
the chest and expelling it at regular intervals, and at the same rate
as obtains in health.

The average rate of breathing in an adult is about seventeen
times per mmute or, roughly speaking, every four seconds. The
inspiratory and e‘mplmtm 'y phases, then, of a single respiration,
take each about two seconds to run their course.

There are different methods of performing artificial respiration.
One of the best known and most reliable methods, and one which
every ambulance pupil should learn and practise is the method
introduced in 1857 by Dr. Henry Sylvester.

Sylvester’s Method of Arwtificial Respiration—Having cleared the
air-passages and taken steps to prevent the falling back of the

Fig. 127 —Sylvester's method of artificial respiration. I. Inspiration.
II. Expiration.

tongue, the ambulance pupil places himself at the patient’s head,
in the position shown in Fig. 127. As quickly as possible he loosens
all tight clothing about the neck, chest, or abdomen of the patient,
unfastening braces, waist band, or corset, and slitting up, if necessary,
as time is precious, the tight parts of clothing with a pen-knife. He
then begins to imitate the natural respiratory movements in the
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following way :-—Inspiration is copied by drawing the patient’s arms
up above his head, as shown in Fig. 127. The drawi ing up of the
arms pulls upon the ribs and pmducm a vacuum In the chest, into
which air is sucked. The expiratory phase i3 copied by pressing
down the patient’s arms, and particularly the elbows, firmly against
the ribs. This lateral compression of the chest tends to force out
the air lying in the air sacs and bronchi. These artificial inspiratory
and expiratory movements have to be conducted alternately at the
proper rate and in correct ratio. To carry out Sylvester’s method
of respiration properly, the plan of procedure is as follows :—The
arms should be grasped at the elbows and drawn slowly upwards
till they oceupy the pﬂsxtmu shown in Fig. 127. The operator should
then slow ly count ** one,” ** two,” and then bring the arms down
smartly to the patient’s sides, pressing them ﬁrmlv against the
chest wall, so as to compress the thorax laterally. No undue force
must be employed, as it 1s possible by rough handling to fracture
thc ribq Again, allowing an interval by counting slowly, * one,”

“ two,” he should repeat the first movement, and so on. The object
of counting is to give one some idea of the proper speed, because
in rendering first aid in such a case the person doing artificial respira-
tion is apt to become excited, and to pump away at the patient’s
chest at the rate of thirty or forty times a minute, instead of imitating
the natural rate of brea.thmg, which is approximately fifteen times
per minute. Artificial respiration has often to be continued for a
considerable time—even an hour or more—before natural breathing
i8 re-established. It should not be discontinued until it is abmiutel_}r
certain that the heart has stopped beating. It may be some con-
siderable time before the patient gives the first indication of recovery,
which is generally a deep sighing inspiration : when that has been
- heard the operator may feel satisfied that his labours will be erowned
with success, and he must then endeavour to make the artificial
respiration correspond with the natural though feebly established
breathing of the patient. The artificial inspiration and expiration
should never be allowed to hinder or counteract the natural move-
ments of the chest. It should, when breathing is partially established,
exactly correspond with the similar phase of the respiratory act —
i.e., compression of the chest should coineide with natural expiration,
raising of the arms with natural inspiration. 1t is recommended
also that cold water be dashed on the face and chest, and ammonia
salts held to the nose to encourage breathing,

Other methods of artificial respiration have been described. The
oldest plan is that of Dr. Marshall Hall, in which expiration is pro-
duced by laving the body face downwards over a folded coat or
pillow, when the chest will be compressed antero-posteriorly by
the weight of the body. and air will be forced out. This may be
a-s'ststed if necessary, h}' pressing with the flat of the hand on the
patient’s back. The body is then turned on its side, when expansion
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will take place, owing to the cessation of the compression, and air
will be sucked in and the inspiratory phase of respiration be imitated.
The objection to this method, however, is that one side of the chest
is alone compressed, and that expansion of the lung can take place
only on the upper and non-compressed side. The turning of the
body to produce expansion and respiration must, of course, be
done slowly, so as to imitate natural breathing. It is a method
far inferior to Dr. Sylvester's. Another method recently recom-
mended by Dr. Howard, of New York, less fatiguing than Dr.
Sylvester’s method and equally reliable, consists in kneeling astride
the patient and ﬂﬂmpressmg the chest with a hand on either side.
By throwing the operator’s weight forwards on the patient’s chest-
wall, the ribs and breast bone are thrust backw ards, and so respira-
tion is produced. The operator then throws himself back into the
upright position still kneeling, taking his hands off the chest, thus
releasing the chest-wall from pressure and allowing it to expand,
and by its expansion to draw air into the chest.

Professor Schifer's Method of Artificial Respiration.—This is
one of the most reliable methods for restoring animation in the
apparently drowned. The method is a simple one, and consists
in promoting expiration by downward pressure on the lower part
of the back and sides of the chest, while inspiration is produced
by relaxation of the downward pressure. For the best description
of his technique, Professor Schifer referred me to the instructions
issued to the Metropolitan Police by the late Mr. Clinton T. Dent,
F.R.C.5., who kindly gave me permission to use the illustrations
siven in the text.

Instructions.—Immediately after removal from the water, lay
the patient face downwards with the arms extended and the face
turned to the side. Kneel astride the patient (Fig. 128), or kneel
on one side of the patient (Fig, 129),

Place the hands on the small of the patient’s back, one on each
side, with the thumbs parallel and nearly touching (Figs. 128 and
129).

Bend forward with the arms straight, so as to allow the weight
of the operator’s body to fall on the wrists, and thus make a
steady, firm, downward pressure on the ln“er part of the back
(the loins), as shown in Figs. 128 and 129. (This part of the
operation should occupy the time necessary to count, slowly—one,
two, three.)

Immediately after making the downward pressure, swing the
body backwards, so as to relax the pressure, but without lifting
the hands from the patient’s body (Figs. 130 and 131). (This part
of the operation should oceupy the time necessary to count, slowly
—aone, tio.)

Repeat the forward and backward movements (that is, the
pressure and the relaxation of pressure) without any marked pause



[To face p. 104,

Fig. 128 —5Schifer's method of artificial respiration. Expiratory phase
(operator kneeling astride patient).

Fig. 129.—Schiifer’s method of artificial respiration. Expiratory phase
(operator kneeling at one side of patient).
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Fig. 130.—=Schiiter’s method of artificial respiration. Inspiratory phase
(operator kneeling astride patient).

o S

Fig. 131.—Schifer’s method of artificial respiration. Inspiratory phase
(operator kneeling at one side of patient).
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between the movements. The downward pressure forces the air
out of the lungs, and the relaxation of pressure causes the air to be
drawn in again.

Continue the movements at the rate of about twelve per minute
until natural respiration has recommenced.

When natural respiration is fairly resumed, cease the artificial
movements. Watch the patient closely, and, if natural respira-
tion ceases, repeat the pressure and relaxation of pressure as
before.

The movements of artificial respiration should be commenced
the moment the patient is removed from the water, and no time
should be wasted in removing or loosening clothing,

When natural respiration has commenced, the patient should
be allowed to lie in a natural position on one side, and the treatment
for the promotion of warmth and circulation may be proceeded
with.,

The movements of artificial respiration are of the first conse-
quence. If the operator is single-handed, he must attend to these
alone until natural breathing is restored. If other assistance is at
hand, warm wrung-out flannels, hot bottles, ete., may be applied
between the thighs, and to the arm-pits and feet, but the movements
of artificial respiration must not be interfered with.

After natural breathing is restored, the wet clothing may be .
removed, and a dry covering substituted. This must be done
without disturbing the patient, who should be allowed to lie
quiet, and be watched for at least an ]mm and encouraged to
gleep.

The patient should not be allowed to go home until certified by
a medical man as fit to be removed.

Artificial Respiration in Young Children.—In young children,
where the chest-wall is easily compressible, artificial respiration
may be very readily and easily carried out by compressing the
chest-wall from front to back by a hand p}&ced over the breast-
bone and middle area of the chest. Inspiration is produced as in
Dr. Howard’s or Professor Schifer’s method by releasing the pressure
and allowing the chest-wall to spring back into its natural position.
If by this means natural respiratory movements are not readily
induced, Dr. Sylvester's method should at once be had recourse
to. Schultze has recommended that in infants artificial respiration
should be carried out by seizing the child by the shoulders and
holding it up with its legs dangling in the air. The child is then
thrown over so that its head is down and its feet up, and in this
way the chest is compressed. It is then tilted over into the first
position when the chest expands.

The Laborde system of artificial respiration is also worthy of
notice. It can be carried out with less trouble than any of the
other methods, and is said in certain cases to be more efficient.
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The principle of this method consists in exciting respiratory move-
ments by pulling rhythmically on the tongue. The mouth being
cleared, the tongue is seized and is pulled forwards and held for
a second in that | position, when it is again allowed to slip back into
the mouth. These rhythmical tractions on and relaxations of the
tongue should be made at the rate of fifteen to twenty times per
minute.

Reference may here be made to the excellent work done by the
Life Saving ?ucletv of Great Britain. The Life Saving Society has,
as one of its main objects, the promotion of technical education
in life-saving and resuscitation of the apparently drowned. In
addition to encouraging the teaching and practice of sw1mmmg,
it has also prepared, for the instruction of the members of classes
conducted under its auspices, a regular drill in life saving, artificial
respiration, and resuscitation. Different methods of rescuing the
drowning are taught, first by “land drill” and then in the water,
and the classes are then put through Sylvester’ s, Marshall Hall’s,
and Howard’s methods of artificial respiration in succession. A
handbook of this drill has been issued, and may be had on appli-
cation to the Secretary of the Life Saving %met}? 3 Clarendon
Square, London, N.W, The excellent combination of the teaching
of the different plans of rescue, along with the methods of resuscita-
tion, accounts in some degree for the splendid results obtained by
the Life Saving Society.

The Promotion of Warmth and Cireulation.—This 1s of im-
por hm:L and should be attended to as soon as possible during the
per formance of artificial respiration. The obstructed circulation
in the venous system may be assisted by chafing the hands and
feet, and by rubbing the arms and legs from below upwards. The
work should be entrusted to two or three assistants. As soon as
possible warm dry clothing should be procured for the patient.
He should be put into br»-:l between warm dry blankets, with hot
bottles to his feet and under his arm-pite. Stimulants should now
be administered to him ; the best is hot coffee.

The following excerpt from the Aberdeen Police Reports shows
what may be done by skilful and timely treatment on the part of
an ambulance student. Many similar cases might be cited. Report
anent case of immersion at Regent Quay :—

J. F., Sergeant, Aberdeen City Police, states—

About 11.10 p.m., on 4th June, 1891, while on duty on Regent Quay along
with Constable T., I was informed that a man had fallen into the water. I
at once went to the pace, and saw a man, J. F., labourer, residing in Y. Street,
being pulled out of the water on to the quay. He ﬂppmred to be lifeless, and
I was informed that he had been five minutes in the water. I turned him
on his face at once, pulled out hiz tongue, and wiped his mouth with my finger.
I then took off his coat, folded it into a pad, and turned the man on to his
back, placing the coat under his shoulders, and stretched him to full length.
I then slackened the clothes about his neck and breast and started artificial
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CHAPTER X.
SUFFOCATION.

ATTEMPTED HAXGING OR STRANGULATION—CHOKING—BLOCKING OF THE
LarYNx FrROM SWELLING oF ITs Mucouvs MEMBRANE—CAUSES—DIPH-
THERIA AND CHE}EP—SEFF{‘.ICATIDN DUE TO THE IRHALATII’)E 0OF PL}]SU}ZGHE
Gasgs—Pomsoxivg BY CarpoNio Acip—Poisoxine BY Careoxic OXIDE
Gas—PoisoxXing BY THE Varour oF CHLOROFORM—TREATMENT OF
SUFFOCATION DUE To Poisoxous GAsEs.

SUFFOCATION i3 caused ecither by physical means—e.q., pressure on
or blocking of the larynx or windpipe, or by the inhalation of
poisoncus gases instead of pure air. The signs of suffocation caused
by physical means are in addition to the history of the case,
prominence of the veins of the neck and face, blueness of the face,
insensibility, and, occasionally, convulsions. The patient in acel-
dental cases frenera]h complains of a sense of fulness in the head,
and of ringing in the ears. Suffocation produced by physical means
may be cither accidental or suicidal. In cases of hanging or strangu-
lation 1t is, as it meets the ambulance student, generally a case of
attempted suicide.

The most common ways in which suffocation is caused by
obstruetion to the passage of air into the lungs may be divided,
for the sake of description and treatment, under the four following
heads :—

L. Attempted Hanging or Strangulation, where the obstruction
to the passage of air is caused by the pressure of a cord on the wind-
pipe. In attempted hanging the patient will be found suspended
by a cord, scarf, or similar material. In strangulation the neck
13 encircled by a llgature which 12 causing the a.s]_:rh} Xia.

Treatment.—In attempted hanging the patient should be im-
mediately ent down or released by having the cord loosened or cuf
from the neck. In strangulation the ligature should be similarly
released or cut. A free current of air should be allowed to pass over
the patient’s face ; the window or door of the room should be opened,
or the person mav be carried into the open air. All tight clothing
round the neck should be loosened, as well as the braces and waist
band of the patient. Cold water should be dashed over the neck,
head, and chest to excite respiration. Failing immediate recovery,
artificial 1 respiration should be resorted to at once. As in all cases
where artificial respiration has to be performed, no unnecessary
crowding of spectators or assistants should be allowed.
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2. Choking.—Choking is caused by a morsel of food or a foreign
body—e.g., a plate of false teeth—accidentally swallowed being
sucked into the larynx during respiration, the valve-like epiglottis
having failed to shut down pruperl} so as to cut off the air-passages
from the mouth during the act of swallowing. The foreign body
usually lies partly in the mouth and partly in the larynx.

Treatment.—It should be extracted, if possible, by * clawing ™
with a finger put far back in the throat bevond the base of the
tongue, the finger being protected against blt-mg by a gag or piece
of wood placed between the back teeth. The irritation of a finger
in the back of the throat may of itself cause vomiting, during w hich
the patient may be relieved. The popular remedy “of ¢ thumpmfr
the back ™ is occasionally of service. In cases of complete obstruc-
tion, where the foreign body cannot be removed, it 13 often necessary
to open the windpipe by the operation of tracheotomy as the patient’s
only chance, and for that reason it is advisable that in a case of
choking a medical man should be summoned at onee, and warned
as to the possibility of such an operation being required.

o Blm,klng of the Larynx from Swelling of its Mucous Mem-
brane.—The mucous membrane of the larynx, either from accident
or in disease, 1s apt to swell and become Uadenmtr}us and in severe
cases the swelling is so great that the upper part of the voice-box
is entirely blocked and the ingress of pure air by inspiration is
consider a.bl}n, if not entirely, checked. This is sometimes found in
the disease known as laryngitis or inflammation of the mucous
membrane of the larynx, and requires speedy treatment. It will
occasionally happen that first aid has to be rendered in such a case
pending the arrival of the doctor. The cordition is fairly easily
recognised by the {ollowing signs : —The patient mmplams of pain
mn hwﬂ.t}nng, in speaking, and in swallowing. He 18 hoarse and
cannot spealc ﬂ.buw a whisper. There 1s pain on pressing over

* Adam’s apple,” the patient looks pale and anxious, and gradually
the diffienlty in breathing increases until in severe cases well marked
sions of suffocation set in. Till the arrival of a medical man the
following measures may be employed :—A sponge wrung out of very
warm water should he placed over the larynx, and frequently re-
heated and applied lightly. The sponge should be replaced after
a little by a mass of heated cotton wool, which is fixed in position
by a triangular bandage. The patient should be kept in bed in a
room heated to a tempemtme of 60 to 70 degrees. Inhalations
of steam may be given with a regular inhaler (see Fig, 133), or w ith
one extemporised from a jug with a towel folded round its upper
part to act as a face piece (see Fig. 132). Water just ** off the boil ”
should be used for the purpose of inhalation, and the patient may
inhale the vapour of steam for five minutes at a time. If ipecacuanha
wine be at hand, it may be given in four- or five-drop doses every

half-hour.
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More commonly, however, the ambulance pupil is called to
render assistance In ecases where the mucous membrane of the
larynx has become swollen and inflamed from accidental causes.
The most common cause is found in the case of a young child who
has sucked the spout of a kettle containing boiling water. This
swelling of the larynx is also found in cases of poisoning by corrosive
acids or strong alhﬂhe::. where it is due to the irritation caused by
the charring and burumn’ of the mouth. Blocking of the lmvnx
from these causes is a most serious condition, and requires immediate
medical assistance. Whether the cause be the swallowing or the
inhalation of irritants, the patient should have a light bran or meal

Fig. 132.—Jug inhaler. Fig. 133.—Regular inhaler.

poultice, warm compress of wadding, or a sponge wrung out of
hot water laid over the larynx. He should be made to gargle the
throat with demulcent fluids, as white of egg, milk, salad ml or olive
oll. In such cases symptoms of shock are g&nemlly present and
require treatment.

4. Diphtheria and Croup.—In diphtheria and croup, obstruction
to the inspiration of air is caused by a whitish membrane, which
is formed by the disease, and which tends to invade the air- -passages.
In such cases, if symptoms of suffocation show themselves, it is
expedient that a message be immediately sent to the medical attend-
ant with a statement of the change in the patient’s condition. In
severe cases of impending suffocation due to these diseases it is
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very often necessary to perform the operation of tracheotomy—i.e.,
to make an opening in the windpipe below the larynx and to admit
air into the lungs through a tube fixed in the wound so made. The
doctor, ﬂml*ﬁfﬂrl‘, should be told of the change in the patient’s
condition so that he may bring with him the necessary instruments
for performing this emergency operation. In the country, where
the doctor’s arrival cannot be expected for some time, relief may
be given to the patient by applying over the larynx a warm sponge
or dry poultice of bran or heated cotton wool. Inhalations of steam
may also be given by the ordinary or the extemporised inhaler,
and it is also recommended that a moist &tnm:-aplu,u- be maintained
in the room in either of the following ways :

If a bronehitis kettle (see Fig. 131) be at Imml it should be arranged

Fig. 134.—Bronchitis kettles.

g0 as to play steam over the head of the herl The steam mayv be
kept playing over the patient by arranging a * tent bed ” by means
n!' a blanket spread on a clothes’-screen “and arranged round the
upper end of the bed. A bronchitis kettle may be extemporised
from an ordinary kettle which is placed on the fire, the steam from
it being conveyed to the patient’s bed, which is placed near the
fire, lw means of a long tube of linoleum or brown paper attached
to the spout of the kettle.

SUFFOCATION DUE TO THE INHALATION OF POISONOUS
GASES, —The following are the most common aceidents under this
head :—

(«) Poisoning by Carbonic Acid Gas (CO,).—This may cecceur in
an over-crowded, non-ventilated room, in a closed-up underground
passage or well, in the gallery of a mine (™ choke {Iamp”}, or in
a room that is on fire. A historical instance of poisoning by car-
bonic acid gas is to be found in the case of the Black Hole of Cal-
cutta, whcm, in the year 1756, 146 prisoners were confined for a
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night in a room 20 feet square, with the result that 123 of the
numben died before morning.

(h) Poisoning by Carbonic Oxide Gas (CO).—Carbonic oxide gas
18 inhaled most commonly in the form of coal-gas. Coal-gas poisoning
is not an uncommon accident, and is ﬂenerallv due to a person
accustomed to lamps and not to gas, having blown out the as
on going to bed. Several cases of gas poisoning have come under
the writer’s notice. Most of these occurred to country people
accustomed to the use of paraffin lamps, who had on coming to town
uged gas for the first time. The blowing out of the lamp flame had
become with them so much a matter of routine, that the gas was
blown out without a thought of the consequences. Coal-gas poisoning
also occurs from leakage from oas pipes, or from the imperfect turning
of the stop-cock on a bracket. Coal-gas is occasionally inhaled by
suicides.

(¢) Poisoning by the Vapour of Chloroform.—Chloroform poison-
ing is either accidental or suicidal. In accidental cases it is generally
due to the overturning of the chloroform hottle when the grasp
of the hand of a person using the inhalation for toothache or asthma
becomes relaxed on his becoming insensible. 1In suicidal cases a
large quantity will usually have been poured on a handkerchief
or towel placed over the face. The sensational incidents recorded
in novels, of persons having been immediately sent to sleep by a
drop or two of chloroforin on a handkerchief held on the face are
quite misleading. It requires, as a rule, two or three teaspoonfuls
of chloroform poured on a towel, drop by drop, and an inhalation
period of four or five minutes, to put a healthy adult under its
influence.

Treatment of Suffocation due to Poisonous Gases—-In all these
cases the patient should be immediately withdrawn into the open
air from the poisonous atmosphere in which he ig lying. The rescue
of such a patient is often a matter of extreme difliculty, particularly
in the case of suffocation in a room that is on fire. The best means
of reseue then is to crawl in on hands and knees, with a handker-
chiel tied loosely over the nose and mouth, and to keep the face
as near as possible to the floor, for that is the place where the pure
air will be, the heated air mntmmu& poisonous gases being lighter
and rising to the roof. Groping in this way till you reach the suffo-
cated person, whose probable position you should have ascertained
beforehand, you seize him, and, rising, carry or drag him into the
fresh air (see Fireman’s Lift, p. 136). In poisoning h}' coal-gas do
not light a match to find the suffocated person, but make a rush to
the window of the room and pull it up, or smash three or four panes.
Thereafter, get the patient at once into the open air. In suffocation
by chloroform vapour, pull off the towel or handkerchief and any
other clothing soaked with chloroform, and get the person into another
room or into the open air,






114 A MANUAL OF AMBULANCE

CHAPTER XL
POISONING.

Crasses oF Porsoxs—Nevroric Porsoxs—IeriTast Poisons—Kixps or
Nevrotic or NErRVE Poisoxs—I. Narcotic Poisoxs: Orivm, BeLLa-
poNNA, CHLORAL, ETHER, ALconoL, Prussic Acip—II. IrriTanT Polsoxs :
(1) Acips : Svrrruric Acip, Nitric Acip, HyprocHLoric Acip, OxavLic
Acm, Tarraric Acip, CarBonic Acip—(2) ALEALIES: CAUsTIC S0DAa,
Cavstic PotasH, LIME, AMMONIA—SYMPTOMS OF POISONING BY ALKALIES
—SyumrroMs AND TrEaTMENT oF Pomsonivg BY Acips AND ALKALIES—
(3) IrmriTawTs ProreEr: Arsexic, lopixg, Pnroserrorus, MERCURY,
NITRATE OF SILVER, SUGAR OF LEAD—SyMrPTOMS AND TREATMEXT OF
Poisox1se BY IRRITANTS PrRoOPEE—SrecianL Poisoxs.

Ox the early recognition of cases of poisoning, and the immediate
application of first-aid methods, the success of the after-treatment
depends. A general deseription of the symptoms and treatment
of poisoning will be followed by a detailed account of the manage-
ment of cases of poisoning by some of the more commonly used
drugs. For reference in cases of emergency, the treatment is sum-
marised in tabular form on page 119.
There are two great classes of poisons :—

1. Neurotic poisons,
11. Irritant poisons.

Neurotic poisong act on the nervous system either by depressing
it, ag in opium, or by exciting it, as in strychnine poisoning. Irri-
tant poisons cause a fatal i3sue, not only by their corrosive or irritant
action on the parts with which they come in contact, but also by
the shock which they produce. The symptoms of poisoning will
vary according to the class of poison used. When there is any
doubt as to the identity of the poison in cases of poisoning, whether
accidental or suicidal, the ambulance pupil should remember that
considerable assistance may be got from the history of the case
and his observation of the swrroundings. In suicidal cases there
will be a history of mental depression and melancholia, or of morbid
mental excitement, during which the patient may have threatened
to make away with himself. In doubtful cases valuable information
will be got from observation of the position of the patient, of the
appearance of his mouth and throat, of the condition of his pupils,
of the presence or absence of vomiting, and of the nature of the
vomit, and of the extent and duration of the unconsciousness,
The presence of a bottle of poison beside the patient is also of im-
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portance, as also the odour in the room, which, in cases of poisoning
by prussic acid or chloroform, is so distinctive as to be absolutely
diagnostic of the cause of the patient’s condition.

Poisons will be dealt with under the two great classes of neurotics
and irritants :—

I. NEUROTIC OR NERVE POISONS.

There are two sub-classes of neurotic poisons :—

1 Narcotic Poisons—¢.q., Opium.—These are also known as
cerebral poigons because they act on the brain.

2. Convulsants—¢.q., Strychnine.—These are also called spinal
poisons becaunse they act on the spinal cord, and the most prominent
aymptom of their action is the presence of convulsions.

1. NARCOTICS. -The prominent symptom is langour, passing
on to drowsiness and complete Insensibility., A marked sign
of narcotic poisoning is the condition of the pupil or * black of
the eye,” which in poisoning by opium is greatly diminished in
size, and looks in severe cases no larger than a pinhead. This is
known as the * pinhole pupil,” and is one of the chief signs of
lmﬁumng by opium or one of its preparations (see Fig. 135). In
poisoning by belladonna, on the other hand, the pupil is very much

enlarged (see Fig. 136).

Fig. 135.—Pinhole opium pupil. Fig. 136.—Dilated belladonna pupil,

The narcotics which chiefly claim attention are :—

() Opium.—Opium may be taken by the mouth in the form
of solid opium, morphia, laudanum (tincture of opium), or chloro-
dyne, or hypodermically by an injection of morphia. In the statistics
of suicidal poisoning, opium heads the list as the poison most com-
monly used. It isw :m]n of note that a very small dose of opium
may be fatal to infants and young children, and cases are recorded
where two drops of laudanum administered to a baby have caused
a fatal result. The common practice of giving narcotics to fretful
children to make them sleep is a very dangereus one, and cannot
be too strongly deprecated.

(b) Belladonna (Deadly Nightshade) taken in the form of bella-
donna berries, or as tineture or liniment of belladonna,

(¢c) Chloral, taken in the form of the salt (chloral hydrate), or
a8 syrup of chloral,

(d) Ether and alcohol, in excessive doses,

(&) Prussic acid.
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2. CONVULSANTS.—Convulzants first excite the nervous system
(causing convulsions), and finally depress it. In addition to con-
vulsions, lock-jaw is occasionally present. The most commonly
used convulsant is strychnine taken either in the form of the pow der.
or liguor of str ynhmne or a3 nux vomica beans or powder,

Treatment of Poisoning by Neurotics.—The first and most im-
portant part of the treatment consists in the removal of the poison
from the patient’s stomach before it i1s wholly absorbed into the
circulatory system. This must be followed by an attempt to counter-
act by “ antidotes ~ or otherwise, as far as possible, the poison which
hasg been absorbed.

Removal of the Poison from the Stomach.-This is carried out
by the physician by the administration of emetics or * vomits,”
by the use of the stomach pump, or by the injection under the skin
of a drug which causes vomiting. Till the arrival of the medical
man, it is the duty of the ambulance pupil to use what means he
has at his disposal in order to cause the poisoned patient to vomit.
This may be carried out by tickling the patient’s throat with the
finger, and by administering one or other of the following * handy
pmetlm while some of the str onger and more certain ones detailed
below are being procured from the chemist :—

Emergmr,},r Emetics.—(1) Large Draughts of Warin Water have
a certain power of causing vomiting.

(2) Salt and Water A tab]eapnonﬁll of common salt dissolved
in a tumblerful of water may be given, and repeated if necessarv.

(3) Mustard in Water —Mustard mixed in water, in the pro
portion of one teaspoonful of mustard to the tumblerful of water,
may be given, and repeated every five minutes till vomiting occurs,

(4) Common Salt.—Dried salt may be given as a powder in
teaspoonful doses.

(5) Ipecacuanha Wine——This is a domestic medicine, and is
often at hand. To an adult a teaspoonful should be given every
five minutes “till vomiting oceurs. In the case of a child, fifteen
drops may be given every ten minutes,

Where a chemist is near, any of the following drugs should be
gent for in case the emergency emetics are not sufficiently powerful
in their action :—

(1) Sulphate of Copper may be given in 6-grain doses. The best.
way 18 to order 20 grains of sulphate of copper from the chemist,
to dissolve it in a wine glassfui of water, and to give a teaspoonful
of the mixture every five minutes.

(2) Sulphate of Zinc.—The doses of sulphate of zine used to
cauge vomiting in an adult are from 10 to 30 grains. A teaspoonful
(1 drachm) of sulphate of zinc may be procured from the chemist,
and dissolved in a wineglassful of water. A teaspoonful of this
mixture may be given every ten minutes till vomiting occurs.

(3) Ipecacuanha Wine, if not at hand, may be procured from a
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neighbour, or from the nearest chemist. An ounce of the wine
should be asked for, and it should be given in doses as mentioned
under Emergency Emeties,

(4) Ipecacuania Powder may be given in 20-grain doseg in one
ounce of water.

(5) Carbonate of Ammonia, if at hand, may be tried in 20-grain
doses.

The Counteracting of the Poison already Absorbed. -Having
brought about vomiting, one must next, as far as possible, moderate
the action of the poison already absorbed. One must not allow
the patmnt to remain in the drow gv condition into which he has
fallen, as it gradually deepens until death occurs. The patient
should not be allowed to lie down, but should be kept continually
on the move, supported on either side by attendants. He should
be walked [ﬂ!’ an hour at a time round the room, or along a lobby,
and best by two active policemen, whose assistance may “be got in
town in such a cage. If the constant motion does not prevent the
patient from sleeping and from dragging his feet on the floor, he
should be further stimulated by throwing cold water over his head
and chest and by flogeging him on the bare back, arms, and hands
with wet towels. One of the best antidotes to opium puiauuiﬂg i3
strong black coffee, which should be given during the intervals of
the active treatment detailed above, If coffee cannot be prucured
a strong infusion of tea may be given instead. In poisoning by
prussic acid, cold water poured on the head and spine often proves
of great service, and artificial respiration may have to be resorted
to. In strychnine poisoning the patient should be restrained to
prevent him from injuring himself in the throes of the convulsive
geizures. The convulsions of strychnine poisoning are often so
severe that it is necessary for the medical attendant to check them
by giving the patient inhalations of chloroform, or by administering
bromide of potash or chloral by the mouth.

II. IRRITANT POISONS.,

Irritant poizong may be divided into three great classes :—

1. Acids.
2. Alkalies.
3. Irritants proper.

1. Acids.—The acidg which are most commonly found as the
causes of poigoning are :—

(a) Sulphuric acid (oil of vitriol).

(b) Nitric acid.

(¢) Hydrochloric acid {spmt of salt).

(d) Clxa.hﬂ acid taken in the form of the powder as used for domestic pur-
poses, such as the cleaning of brass, or in the form of the binoxalate
of potash (salts of sorrel).
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(e) Carbolic acid.
(f) Tartaric acid.
{7) Acetic acid.

2 Alkalies,—The most important are :—

(a) Caustic soda.
(b) Caunstic potash.
{¢) Lime.

() Ammonia.

Symptoms of Poisoning by Acids and Alkalies, —The main sym-
ptoms of poisoning by acids and alkalies are due to their strong
corrosive action. They char and burn the tissues, and cause shock
to a very marked degree. They etain, irritate, and may even destroy
the parts with which they come in contact, The lips are generally
found to be burned and stained. The colour of the stain depends
on the poigon used. Oil of vitriol causes a black staining, nitric
acid a yellowish colour, while a white colour is found in poisoning
by hydrochloric acid and most of the strong alkalies. The mouth
is swollen and painful, and in parts corroded. The guilet and
stomach may be similarly affected. Intense shock is usually present.
The patient will probably have vomited, and if so the vomit should
be preserved for examination by the medical attendant on his
arrival. The vomit may contain blood and shreds of charred mucous
membrane. The patient usually complains of cramp, of pains in
the stomach, and of thirst, and may have convulsions.

Treatment of Poisoning by Acids and Alkalies.—Soothing and
demulcent drinks should be admimstered at once. The best of
these are milk, white of egg, white of egg in milk or gruel, olive oil,
salad oil, or mucilage. The next part of the treatment consists
in giving an antldﬂtc or corrective to neutralise the action of the
poison. Alkalies are antidotes to acids—acids to alkalies. The
emergency alkalies to be used in cases of poisoning by acids are
lime water, chalk in water, wall plaster, carbonate of soda in water
(a tablespoonful to the tumblerful)., soap suds, whiting, and
magnesia.

The common emergency acids given as antidotes to alkalies are
acetic acid in the form of vinegar, citric acid in the form of lime
Jjuice, and tartarie acid,

Emetics or vomits are dangerous in cases of poisoning by acids,
and should not be given. Medical aid should be summoned, and
suicidal patients are on no account to be left without attend-
ants. Shock, if present, should alto receive its proper treatment
(p. 81).

3. [Irritants Proper. —In this class are included poisons which
have a strong irritant action, but which have not the corrosive
action of acids and alkalies. The following are the most important
of these :—
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(¢) Arsenic.—Arsenic may be taken in the form of a white
powder or as coloured arsenie, or In the medicinal form of Fowler’s
solution (liquor arsenicalis). Arsenic is also present in fly-papers.
The prominent symptoms are irritation of the eyes, throat, and
stomach, palpitation of the heart, a rapid pulse, general 1&stlessrless
and delirium,

(b) lodine.—Iodine is sometimes aceidentally taken in the form
of tincture, or liniment,

(¢) Phesphorus,—Ordinary phosphorus is very poisonous. One
or two heads of matches may be sufficient to poigson a child. The
heads of safety matches being made from allotropic phosphorus
are non-poisonous, Rat-paste also contains phosphorus. The
vomit of a patient poisoned by phosphorus will be luminous in the
dark.

(d) Mercury.—Mercury is sometimes the cause of poisoning
in the form of perchloride of mercury (corrosive sublimate), a sub
stance which has been already described as a very strong antiseptie,
and which is much in use for the washing of wounds.

(e) Nitrate of Silver (lunar caustic).—A patient poizoned by
this has black stains about the mouth, and his vomit i3 also black.

(f) Sugar of Lead.—Sugar of lead, if taken in a poisonous dose,
shows itself by colic, vomiting, eramp, and paralysis.

Treatment of Poisoning by Irritants Proper.—In poisoning by
any of the substances coming under the class of irritants proper it
i not, as a rule, desirable to give strong emetics, but vomiting
may be brought about by tmkhng the back of the throat, or by
giving the patient large draughts of warm water, which will not
only act as a diluent of the poison, but will also cause its rejection
from the stomach. Any of the demulcents mentioned under the
corrogive poisons may be given, such as milk, white of egg, olive
oil, salad oil, or mucilage. In poisoning by phosphorus, however,
oil should not be given. In poisoning by nitrate of silver the best
antidote 18 a strong solution of common salt frequently administered.
In poisoning by sugar of lead a teaspoonful of Epsom salts should
be given. In poisoning by iodine carbonate of soda should be given
along with boiled starch. In poisoning hy arsenic a teaspoonful of
sal volatile may be given, and, if necessary, artificial respiration
may be resorted to. Medical aid should be summoned, and, in the
event of a doctor not being readily procurable, the antidotes men-
tioned above may be administered. Should he, however, be at
hand the antidotes mentioned under the special poisons should be
procured and made ready for administration. Shock is very com-
monly present in poisoning by irritants proper, and requires treat-
ment.

The poigons less frequently met with are as follows :—

1. Aconite (Monk’s-hood) is used as the tincture to reduce fever,
or as the liniment to lessen pain.
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Syniptoms in poisonous doses.—Tingling and heat in the mouth
and throat followed by numbness. Pupils dilated. Vomiting.
Signs of collapse.

Treatment.—Absolute rest in recumbent pogition. Kmetic. Hot
bottles. Stimulation. Artificial respiration if necessary.

2. Antimony, in the form of tartaric emefic, acts as an irritant,
while butter of antimony has a corrosive action.

Symptoms.—Weakness, vomiting, purging, and collapse.

Treatment.—YEmetic. Hot bottles.  Stimulation. Tannic or
gallic acid or very strong tea as an antidote.

3. Camphor may be swallowed accidentally in the form of
camphor liniment.

Symploms.—Characteristic odour. Excitement, giddiness, head-
ache, convulsions, and collapse

Treatment —Emetics. Hot bottles. Stimulation.

4 Cantharides (Spanish fly) is used as a blistering fluid.

Symptoms.—Irritation of mouth, vomiting, purging, irritation of
kidneys and bladder, blood in urine, convulsions.

Treatment —Emetics. Egg and millk drinks.

5. Conium (hemlock) uged medicinally.

Symptoms.—Muscular weakness, Disordered vision, Dilatation
of pupils. Failure of respiration.

Treatinent.—Emetic. Tannic acid or strong tea. Stimulation,

6. Digitalis (foxglove), used as a heart tonic.

Symptoms.—Pulge very slow and full, or may be imperceptible
at wrist. Heart can be felt to be beating very fast. Headache.
Vomiting. Cramps.

Treatment.—Emetic. Tannic acid or very strong tea. Hot
bottles.

7. Hyoscyamus (henbane), used as a sedative in mixtures and
pills.

Symptoms.—Exeitement or unconscionsness. Dilated pupils.

Treatment.—Emetics. Strong coffee.

8. Lead Poisoning.—Acufe poisoning from accidental swallowing
of paint, red or white lead, or sugar of lead.

Symptoms.—Abdominal colie, vomiting, and purging. Cramps,
convulsions, and collapse.

Treatment.—Emetic. Large dose of Epsom salts as an antidote.
Demulcent drinks. Castor oil.

9. Mushrooms of the poisonous variety.

Symptoms.—Sickness, vomiting, purging, collapse, and paralysis.

Treatment.—Emetics. Hot bottles. Warm fomentations to
abdomen. Stimulants. Castor oil.

10. Nicotine Poisoning, from the excessive use or accidental
awallowing of tobacco or nicotine.

Symptoms.—Sickness and vomiting, muscular weakness. Collapse.
Convulsions.






BURNS, SCALDS, FROST-BITE, AND SUNSTROKE. 123

CHAPTER -X11.
BURNS, SCALDS, FROST-BITE, AND SUNSTROKE.

Burys aAxp Scanps—Decrees or Burxs—Burxs FroM GUNPOWDER—
Bunxs rroM LigHTNING AND ELrRcTRICITY—BRUSH Burx—Burss or
TarROAT AND Lary¥x—Burxs rroM CORROSIVE ACIDS AND ALKALIES
TreEaTMENT OF BuURys AxD Scarps—Frost BITE—TREATMENT—SUN-
STROKE AND HEAT STROKE—SyMPTOMS AND TREATMENT,

Burns are produced by the action of dry heat or scorching ; Scalds
by the application of moist heat, generally in the form of boiling
water.

Degrees of Burns.—Burns are, according to the classification
of Dupuytren, a French surgeon, divided into six degrees, which,
roughly speaking, may be degeribed as follows

L&t Degree.—A mere reddening of the surface.

2nd Degree—Vesication or blistering, where the epidermis or superficial
layer of the skin has been elevated from the cutis vera or ** true skin " by serum.

3rd Degree.—Where the blister has burst, and the burn extends right down
to the true skin.

4th Degree—~—Where the whole thickness of the true skin is burned
through.

oth Degree—Where the charring involves the subeutaneous tissue and
muscles.

6tk Degree.—\Where the part is burned down to the bone.

Burns from Gunpowder.The surface of the body is frequently
secorched by the explogion of a gunpowder charge or the firing of
a blank muludgv close to the body. In such a case there may,
in addition to the ordinary appearance of a burn, be considerable
bruising and laceration. It frequently happens that grains of gun-
pow der are forcibl v driven into the skin, 8o as to blacken it entirely.
Where the face i3 the part affected, in addition to this scorching
and blackening of the skin from the ingraining of cunpowder, a
complication often exists in a similar affection of the cornea, or
clear part of the eye, which mayv end in extensive inflammation
and ulceration of the cornea and outer coats of the eve. Where
graing of powder have been driven into the skin it is advisable,
particularly in the face, to remove them as far as possible by washing
with warm water and soft soap, or with warm water having in
golution either soda or carbonate of soda. The part should be
gently sponged and rubbed with the solution until as much as
possible of the gunpowder staining has been removed, or until
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the patient complaing of feeling the rubbing very painful. The part
should then be treated with Carron oil or smeared with cold eream,
as described below. Where the eyes have been injured, a little
olive oil should be poured between the lids, and the eye should be
covered by a layer of cotton wool soaked in Carron or olive oil.

Burns by Lightning.—'i’he skin is scorched, and its surface
frequently shows ** arborescent ™ or tree-like markings. The injured
person feels very sick, and suffers from shock, for which he has to
be treated. A soothing dressing should be applied to the injured part.

Burns from Electrical Currents of High Tension.—Death is
generally the result of such an acecident, but if the patient be for-
tunate {',HDI.I;E!II to escape this, there is great prostration and shock,
which requires its appropriate treatment,

In cases of accidental contact with electric light wires, a con-
dition of suspended animation may be produced, owing to an arrest
of respiration. Artificial respiration should then be resorted to
(gee pp. 128 and 129),

Brush Burn.—Brush burn iz the name given to an irritation
or excoriation of the skin, caused by excessive friction of the surface,
such as might be produced by rubbing tender skin forcibly with a
nail brush, or by having the surface of the body brought in contact
with machinery in motion. It is treated by washing ‘the part with
warm water, and smearing over it olive oil, Cmrun oil, vaseline,
or cold cream (oxide of ;in(: ointment).

Burns of the Throat and La.rjrnx —The throat and larynx are
generally burned either by corrosive acids swallowed acm{ientall},
or in the case of children by sucking the spout of a boiling kettle.
There is great danger from the resultant swelling, and the patient
should be treated on the lines laid down on page 110,

Burns from Corrosive Acids and Alkalies.—In chemical works
and pharmacies it iz not uncommon for the hands, and occasionally
other expozed parts of the body, to be burned by corrosive acids
or alkalies. When vitriol or any of the other strong acids is the
cause of the injury, relief is speedily obtained by duahnfr whiting
over the part. Thereafter the ordinary treatment for hurns may
be carried out. Vinegar should be used as the first application
in burns caused by caustic lime, soda, or potash. When the eye
ig burned by an acid, lime-water should be used as a lotion, followed
by the instillation of olive oil, while for alkaline irritants weak
vinegar may be similarly emploved.

Treatment of Burns and Scalds. —(1) The initial stage of first-
ald treatment in burning accidents very often consists in extmgulah
ing the flames. Flames burn only in the presence of air, and are
as surely extinguished by the exclusion of air as by the app.’iwa.tmn
of cold water. The most common form of accident is for a lady’s
dress to cateh fire. In such a case air should be excluded by wrapping
a hearth-rug, mat, table-cover, rug, or coat tightly round the body
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over the burning part of the dress. The lady herself, if she has
sufficient presence of mind, may anticipate or assist the means
above recommended by mmwdmtﬁh throwing herself on the ground
and rolling on the burning dress. Cold water may also be used to
extmgumh the flames,

(2) A most important part of the treatment is the removal of
clothing from the burnt part. This should be done most carefully,
and on no account should a blister be broken. The clothing should
be cut off, a trouser leg or coat sleeve being divided along t the seam.
The 'atﬂckmg or sock will generally be found to be adherent to the
blistered skin below, and should be removed first by dividing it

along its whole eng.,th on the side away from the burn, and then by

*m&klng the adherent part with oil. and gently drawing on it. [
soaking with oil is not sufficient, the best plan is to immerse the
limb in a bath of cold water, and so float off the adherent portion
of the dress,

* Never break a blister " 1s a golden rule i the treatment of
burns. The old plan of pricking them with needles is an unwar-
rantable interference, a source of danger, and has nothing to recom-
mend it.

(3) The third stage of the treatment consists in the exclusion
of air and the use of soothing applications. Air may be prevented
from reaching the part by immersing it in a bath of cold water,
or by dusting flour on it, and covering it with a thick layer of cotton
wadding. Painting the surface with ink, whitewash, or collodion
also eases the pain. Procure from the chemist as soon as possible
six ounces of Carron oil, which is the oil used in burning accidents
at the Carron Iron Works, near Glasgow, and consists of a mixture
of equal parts of lingeed oil and lime water. An equally useful
preparation is the liniment of lime, which may be got from any
chemist. It consists of equal parts of olive oil and lime water, If
neither of these can be procured, ordinary olive or salad oil may
be emploved. The oil should be poured from the bottle over the
burned part, which should then be dressed with lint soaked in the
oil, and covered with a layer of cotton wadding and a bandage.

"When carbolic acid has been accidentally swallowed or applied
to the skin, great relief may be got by applying vinegar to the
burned mucous membrane or skin. Professor Carleton also advises
its use as an antidote in carbolic acid poisoning, equal parts of
vinegar and water being administered.

(4) As has already been mentioned, shock is very likely to be
induced in the case of an extensive burn. It should be preventad,
or treated if already present, by the use of stimulants, ete. (see
under Shock).

Frost-Bite naturally falls to be considered along with burns,
as it is a similar condition, caused, however, by excessive cold.
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From the prolonged action of cold a part becomes cold, white,
and insensitive, owing to its circulation being interfered with.
As in hummgﬂ, frost-bite causes redness, then blistering, and ﬁnalh
mortification of the exposed part. Frost-bite occurs generally in
the extremities of the body the hands, feet, ears, and nose.
This condition may come on in exposed parts, such as the ears and
nose, without the person being aware of it. It is easily recognised
by the blanched appearance of the part. When the patient’s
attention 18 drawn to it, he will find the ear or nose to be cold and
devoid of feeling. [If it continue for some time, the circulation
becomes absolutely stopped, and the frost-bitten part, from the want
of nutrition, rapidly dies: it mortifies and becomes gangrenous.
In cases of prolonged exposure the condition may be so severe as
to leave no hope of saving the part, which either sloughs off or has
to be amputated.

Treatment.—In ordinary and even in severe cases of frost-bite,
most. satisfactory results will be got by the use of the following
measures prmnptlr applied :— T:-].ke the patient into a room with
no fire in it; rub the frost-bitten part with snow continuously
for a nunsidcrabie time (even an hour or more). Alternative plans
are bathing it with iced water, or shampooing it with cloths wrung
out of cold water. By this means the circulation in the part will
be gradually but surely restored. Stimulants (alcoholic or other-
wise) may be given after a time.

The way not to do it i3 to take the patient into a warm room,
set. him close to the fire, and use warm applications. Under such
treatment, mortification is almost sure to occur, as the reaction is
too great.

Sunstroke is the name given to a condition produced by exposure
to intense heat, and attended by grave brain symptoms, Similar
exposure causes heatstroke, but while sunstroke is caused directly
by the heat of the sun, heatstroke is more common in the stoke-
holes of engine-rooms {pmtmula,riv those of steamers passing through
the Red Sea), or in crowded and unhealthy barracks, where other
factors come into play than solar heat. Heatstroke is also known
as heat-apoplexy.

Symptoms.—Drowsiness, faintness, and collapse, sighing and
irregular respiration. The face is pale, pulse slow, pupils dilated.
The temperature in heatstroke often runs high—e.g., from 107° to
109° F. (98-4° being * the normal ”). The mortality from this
condition 18 very high, and in a certain proportion of cases death
occurs instantaneously.

Treatiment—The treatment consists in the immediate applica-
tion of cold. Cold water should be dashed over the head, neck,
and chest. Ice may be applied to the head in an ice-bag. Cloths
wrung out of iced water and frequently changed, are also of service.
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CHAPTER XIII.
ACCIDENTS FROM ELECTRICITY.

CoMMmon ErLeEcTrICAL AcCIDEXNTS—APPAREXT Deatn—MerHOD 0F BRESUS-
CITATION—THE NECESSITY oOF STEADY PERSISTENT ErrorT—BREAK
Circuir—DaxceEr or TovcHing T™HE Bony ofF THE INJURED PERSON—
SEND POR A MEDICAL Max ar Oxce—How o Prace ™o Bopy—MEeaxs
oF REesvscitation—THE Usg oF OXYGEN—STIMULAXTS TO BE AVOIDED
—THE NECESSITY oF DELIBERATION—INSTRUCTING THE STarF—How
TO DEAL WITH LivE WirEs or Broxex TroLLEy WiRgs.

I~ large towns where electricity is employed for lighting, heating,
and traction, accidents are F&ll]‘r common, and vary from uhght
burns up to appa.reut death from electric shock.

The following are the more common acecidents in connection
with electric apparatus, cables, conductors, dynamos, ete. :—

(@) A slight burn may be produced from Shﬂrt-(:irﬁuit-ing at
the terminals of a small switch or lamp holder or by the ** blowing ™
of a fuse. This i8 to be treated on ordinary lines as a burn.

() When a workman puts a metal tool across two bare con-
ductors of opposite polarity, the tool having less carrying capacity,
or by bearing imperfectly on the ** mains,” forms an arc with re-
sulting flash. Severe burning and electric shock may be caused in
this way.

(¢) An accident may occur in disconnecting the electric cireuit
in a dynamo or other piece of apparatus in which there is a gﬂud
deal of magnetic induction—e.g., in a broken shunt. This iy ali
the more serious as it causes great shock from the current being
at very high pressure.

(d) 1f the insulation of a dynamo armature at a generating
station breaks down, injury to ln standers may result from fused
copper or solder being violently thrown out while the machine is
in motion.

(e) A tram trolley wire breaking at a pressure of 500 volts should
not be grasped or pulled aside with the naked hand. The hand
should be insulated with dry eloth or coat, or preferably with india-
rubber gloves, which are usually pmvrded in cars for this purpose.
The best thing to do is to keep the trolley wire in contact with the
earth by pressure with the foot or with a walkmg atick, 20 as to
allow the current to pass back to the generating station, where
an automatic switch will fall and break off the eurrent. On no account
should the wire be lifted.
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(f) If a trolley wire falls on the handrails of a car an automatic
switch should fall at the station and cut off the current. Whether
it do so or not, no passenger should take hold of any metal part
of a car on which this accident has happened.

(¢) 1t has often happened that a man has taken hold of a ** live ’
wire and hag been unu.'bi{, to release his grasp. What should be
done ig to ** earth ” the wire when the pressure 18 much reduced
and the injured person can be detached from the wire.

To some of the accidents above mentioned the patient will
appear to have succumbed from electric shock, and the first-aid
student should be able to recognize this condition and apply the
proper treatment, which cannot be better given than in the following
summary from the Electrical Review. :

Apparent Death.—In some cases where persons receive electric
shocks, death is only apparent, and animation may be restored if
efforts at resuscitation are not too long delayed.

Method of Resuscitation.—The method of resuscitation resorted
to should be that known as artificial respiration.

The Necessity of Steady Persistent Effort.—Steady persistent
effort is one of the essential conditions of successful attempts to
restore animation. Disappointing though the results may be, it
i3 better to prolong the operation rather than discontinue it at too
early a stage, unless a medical man pronounces life to be extinct.
In case of severe shock, respiration is seldom established under
one hour, while three hours may be necessary to restore normal
breathing.

Break Circuit.—Break the circuit at once if there be an inter-
rupter cloge at hand, if not, lose no time but proceed.

Danger of Touching the Body of the Injured Person.—Do not
touch the man’s body with bare hands, but if india-rubber gloves
are not at hand pull him off the cable by his coat tail, if his clothes
are not wet; or fold your coat or some such dry artlcle into two
or three thicknesses and, using this as a pad, take hold of the body
and pull it away from the circuit ; or a broom handle may be used
to raise the body, or detach the wirea from 1t

Send for a Medical Man at once.—No time should be lost in
sending for a qualified medical man, but in the meantime the foi-
lowing efforts should be made to restore animation :(—

How to Place the Body.. -Having pulled the body away from
the cable, free the neck from clothing, and treat the case as one
of drowning, as follows :—The body should be at once placed upon
the back and the clothes loosened. A roll made of a coat or any-
thing else convenient should then be placed under the shoulders.
It should be sufficiently large to Prop up the spine so that the head
drops backwards.

Means of Resuscitation.—Open the mouth, and taking hold of
the front part of the tongue with the fingers (covered with a towel
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or handkerchief, if one be available) draw the tongue forwards
and gradually let it go back. Do this about fifteen times a minute ;
be sure the root of the tongue is acted upon and drawn forward.
If the teeth are clenched and you cannot get them apart with your
fingers, gently separate them with the handle of a pnckut-km[{a
or by means of a small piece of wood or cork.

At the same time that these rhythmical tractions are made
upon the tongue, another operator should kneel (or, if the patient
be laid on a ta.hlt,, stand) behind the patient’s head (c¢f. Fig. 127).
He should grasp the forearms just below the elbow, draw the arms
upwards and outwards towards himself with a sweeping movement,
making the elbows almost touch the ground on either side of the
patient’s head, holding them there for two or three seconds. The
arms may then be returned to their pogition alongside the chest
and strong pressure made against the ribs. After two or three
geconds the arms should be again carried above the head, and both
up and down movements should be repeated at the rate of ten
or fifteen times per minute; the arms being extended above
the head when the tongue 18 drawn forward by the other
operator, and the arms brought down when the tongue is allowed
to recede.

Circulation may be aided by rubbing the body or striking it
with a wet towel.

The Use of Oxygen.—When it is possible to procure a cylinder
of oxygen, inhalation may be attempted. The best arrangement
would be a eylinder fitted with the usnal stopcock and furnished
with two tubes. One tube should be connected to a bottle hali-
filled with water ; the other tube, provided with a cone mouthpiece,
passing from the bottle to the patient. To use the oxygen, place
the cone over the patient’s face and turn on the stopcock until
the gas is seen to bubble freely through the water in the bottle.
Efforts at artificial respiration should be kept up while the
a3 18 being administered in order to aid its entrance into the
lungs.

Stimulants to be avoided. Stimulants should not be adminis-
tered unless recommended by a medical man.

The Necessity for Deliberation. It should be borne in mind that
~ to be successful the foregoing operations should be carried out
deliberately and methodically. There should be no haste, but the
operations should be executed vigorously.

Instructing the Staff.—The only way of carrying out these
suggestions is to know them thoroughly. Members of electrical
works’ staff should carefully instruct themselves beforehand, and
much good might result if they occasionally practised the mpthod

here prﬂﬁnribed.
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ACCIDENTS DUE TO FALLEN TROLLEY WIRES.
Methods of Dealing with Fallen Wires.

General Instructions.—Should a trolley wire or its suspension
break, or a telegraph or telephone wire fall and come in contact
with a Tmlle]p wire, the fallen wires should not be interfered with
unless it 18 necessary to do so to prevent injury or to save life. The
current should at once be cut off from the section by means of the
switches in the feeder pillars, and notification of the accident sent
to the power station. Many feeder pillars are in telephonic communi-
cation with the power station, so that help can be summoned when
the current is cut off. If a wire, as it lies in the street, 138 an obstrue-
tion to traflic, it may be pulled on one side by means of a stick,
such as a w &lkmg stick with a hooked handle, or it may be moved
by a person wearing india-rubber gloves. As the wire, especially
if thin, may be hot, the rubber gloves should be protected by uging
a silk scarf, cloth ecap, or similar article, in addition.

If the fallen wire ig in contact with anyone, and it i3 necessary
to remove it at once to save life or prevent injury, the following
precautions must be observed —

1. Never touch the trolley wire, nor any person or metallic
substance in contact with it, with bare hands or damp gloves.

2. The wire or the person in contact with it may be safely handled
by using india-rubber gloves, dry clothing, dry rope, or a dry stick.
It is most important that the article used should be dry, as damp
material will act as a conductor. A dry india-rubber mat, such as
12 often used in cabs, carriages, or at shop doors, forms an exeellent
insulator, and a person standing on such a mat can handle the
trolley wire freely, though it is best not to use the bare hands. A
dry mackintosh 18 an excellent material to use when handling the
trolley wire.

3. If it is not possible to get the person out of contact with the
trolley wire, or to cut off the current at once, the fallen wire may
be forced into contact with the tramway rails by the use of a dry
wooden pole or a large piece of dry wood. This will result in a
short-cireuit, accompanied by a very violent flash ; the fallen wire
should, however, be held firmly in contact with thc rails, and the
person in contact with the wire released. If cutting appliances
with insulated handles are available, the trolley wire may be cut
at a point between the victim and the overhead portion of the wire,
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CHAPTER XIV,

REMOVAL OF FOREIGN BODIES FROM THE EYE, EAR,
NOSE, THROAT, AND TISSUES.

Removarn oF Forelex Bopies FroM THE EvE—FRroM UNDER THE LOWER
Lip—From vxpER THE UPPER Lip—FroM THE CORNEA OR CLEAR PART
oF THE Bye—REmMovar oF Foreigy BopIES FROM THE BAR—IIFFI-
CULTIES—TREATMENT—REMOVAL oF Forgic¥ Bonies rroM THE THROAT
—REeMoval oF Forriaw Bopies FrRoM THE TIissUes.

REMOVAL OF FOREIGN BODIES FROM THE EYE.—Foreign
bodies, or * fires 7 as they are popularly called, have not uncom-
monly to be removed from the eye. They consist of particles of
dust or granite, chips of steel, etc. They are found in different
positions, and require
gpecial methods of treat-
ment, according to their
position and fixity. :

The three most com-
mon positions for the
foreign body to lodge are
under the lower lid, under
the upper lid, and on the
clear part of the eye or
cornea. The patient’s sen-
gations generally guide
you a2 to the exact posi-
tion of the foreign body ;
when the cornea is the
seat of the Injury you
will most clearly fix the
exact position of the
foreign body by throwing ;
the light of a candle or : - : i
lamp %ﬂ.ma obliquely over %13 "_Mﬂtil:ggﬁg;g?ﬁ;{“g Sorslgn: by
the front of the eye. The
methods of treating foreign bodies in these three positions are as
follows :—

(@) Beneath the Lower Lid.—Pull down the lid (as in Fig. 137)
with the thumb or finger, and take off the foreign body with the
corner of a handkerchief.
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(b) Beneath the Upper Lid.—If the foreign body lie in the position
ghown in Fig. 138, the method of removal is to evert, or turn the
lid over a match or probe, so as to bring its under surface to the
front, when the object is wiped off with the corner of a soft hand-
kerchief. If, however, the * fire” lie high up behind the lid, at the
upper junction of lid and eyeball, it cannot be reached in this way,
and what should be done is to evert the lid as deseribed ahwe,
and, with a camel’s-hair brush, or the corner of a silk handkerchief,
sweep out the recess behind the lid. A drop of cocaine solution
placed in the eye takes away the pain.

TR

Fig. 138.—Method of everting upper eyelid over a match to
remove foreign hody ().

(¢) When the foreign body is a sharp one, as a chip of granite
or steel, it, not uncommonly, sticks in front of the pupil on the
clear part of the eye, where it gives rise to great pain and annoy-
ance. No attempt should then be made to remove it, even by the
artisan who has a reputation in his workshop for the treatment

of * fires.” Considerable injury is often done to the eye by the

unskilful, daring, and often dangerous surgery of a well-meaning
but injudicious “fellow-workman, After a few drops of olive oil
have been run in below the lids, the eye should be bandaged and the
sufferer should seek medical aid at once at hospital or home,

REMOVAL OF FOREIGN BODIES FROM THE EAR. -These
generally consist of peag, beads, or beans which have been intro-
duced into their ears by young children. The ear canal from the
outside down to the drum is curved, with the convexity upwards,
but the cartilaginous outside portion can be straightened out by
pulling the ear upwards and backwards. The fnrelgn body ﬂftﬁ.ﬂ.
lies on the down side of the convexity of the curve (Fig. 139). The
foreign body should nof be removed by seizing it with pincers, as
such an attempt, even in gkilful hands, i3 often fraught with con-
siderable injury to the walls and drum of the ear. The best method
i to wash out the ear with warm water thrown in forcibly by a
syringe, the recoil from the drum acting on the foreign body from
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behind and forcing it out. This, however, is best left to the medical
attendant.

Fig. 139.—Section of ear, with foreign body.

REMOVAL OF FOREIGN BODIES FROM THE NOSE.—These
bodies are similar to the last-mentioned. They may be removed
by blowing the nose forcibly, or if firmly stuck should be left to the
medical attendant. The presence of a foreign body in the nose
iz not such a serious matter as to require the ambulance pupil’s
interference, and medical assistance can alwavs be waited for.

REMOVAL OF FOREIGN BODIES FROM THE THROAT.—
These consist of fish-bones stuck in the palate, tonsils, or back
wall of the pharynx. The mouth should be examined under a
good light, and if the spicule of fish-bone be seen, it should be re-
moved by pincers or sugar-tongg, or by brushing the throat with
a camel’s-hair brush. Where the fish-bone has stuck in the gullet
and cannot be easily removed, Schliep recommends that vinegar
be given to the patient. The acetic acid in the vinegar softens a
small fish-bone in fifteen or twenty minutes if repeated doses be
given, and the foreign body is then said to cause less pain and to
be more easily removed.

Coing, pins, plates of false teeth, ete., stuck in the gullet should
not be interfered with lest further injury be inflicted. They have
often to be localised by Roentgen rays.

REMOVAL OF FOREIGN BODIES FROM THE TISSUES.—
Needles, broken kmitting-wires, pieces of glass, ete., which have
been run in under the skin, should be removed at once if the end
be seen, by catching and extracting them with pincers or sugar-
tongs. Tf a needle has broken off short under the skin, the part
of the broken needle left outside the body should be kept for the
information of the medieal man, who should be at once summoned,
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The exact position of metallic foreign bodies in the tissues can
most accurately be determined by the Roentgen skiagraphy. The
‘new photography ™ 18 very serviceable where needles, pieces of
glass, pellets, and bullets lie imbedded in the tissues, as steel, lead,
and glass are impervious to the X-rays, and throw deep shadows
on the photographic plate.

The accompanying skiagram (Fig. 144) was taken for me in the
early days of X-ray photography by Sir James Mackenzie Davidson.
The patient was a gentleman who had been accidentally shot at
a grouse drive, and consulted me about the pellets lodged in his
hand. These could not be exactly localised on examination, but the
shadowgram showed two of them to-be lying in the soft parts, while
a third was imbedded in one of the phalanges of the index finger.
The ring on the little finger is very distinetly shown in the photo-
graph. The four skiagrams (Figs. 140, 141, 142, and 143) were
taken by Dr. J. R. Levack, and illustrate some of the conditions
above-mentioned.

When any of the accidents above described happen in the country
at a distance from medical advice, it is advisable in sending a message
to the doctor that the nature of the case should be distinetly stated,
as he has generally to bring with him special instruments for the
removal of the foreign body. A proper message in such a case
often saves a great deal of time. :
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Skiazram (Fig. 141)—Needle in hand.
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Skiagram (Fig. 142).—Skiagram showing outline of stomach after a bismuth
meal. The coin marks the relative position of the navel,

Skiagram (Fig. 143)—Gunshot wound of burglar's foot, showing numerous
pellets,
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Fig. 144,—Skiagram taken in the early dayvs of leentgen rays, showing
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CHAPTER XV.
AMBULANCE TRANSPORT AND STRETCHER DRILL.

PrixcieLes oF TraxsrorT—MopeEs oF TraxsporT—SEATsS—Two-HaxpeD
SEAT—THREE-HA®DED SEAT—FoUurR-HaxpED SEAT—CLASS EXERCISE OX
THE Haxp SEATS—STRETCHERS—THE REGULATION STRETCHER—THE
Lowymoor JACKET—THE NoRTON STRETCHER—WORTHINGTON'S STRETCHER
— ForLey-HEADLEY STRETCHEER — EXTEMPORISED STRETCHERS — THE
GrREATCOAT OR CoAT STRETCHER—SPARY'S RUe AND POLE STRETCHER—
Tae RiFLE STRETCHER—THE PrLAxK STRETCHER—THE PoLE axp Rorr
STRETCHER—THE Hammock STRETCHER—THE UMBRELLA STRETCHER—
STRETCHER BEARERS—THE MILITARY AMBULANCE WAGGON (REGULATION
AN¥D EXTEMPORISED)—THE Civi. AMBurLaxcE Waggox—THE MoTor
AMBULANCE—THE ‘* TorToISE "' Wiceox—THE BRrovcHAM AMBULANCE
—ExTEMPORISED AMBULANCE WicgoNx—CAcoLETS AND LITTERS—THE
ForLEY-HEADLEY LitTER—THE AsurForD LiTTEr—TuE BiocyoLE AMBU-
LANCE—THE AMBULANCE Train—THE Ramw
ExtEMPORISED Ramwway Waceoxs—STRETCHER DRILL—PREPARING
STRETCHERS — LirTing aAND LowEeERING PREPARED STRETCHERS —
MaircHING WITH PREPARED STRETCHERS—LOADING AND UNLoaDING
STRETCHERS WITH REDUCED NuMBERS: WITH THREE BEARERS: WITH
Two BEARERS—ADAPTED STRETCHER EXERCISE—GENERAL RULES FOR
THE PROPER CARRIAGE OF STRETCHERS,

THis most important part of * First Aid ™ instruction is expected
to be mastered only by the male members of an ambulance class,
while the subjects tre&ted in Chapter XVI., under the title of * After-
treatment of Ambulance Patients,” are lntended for lady students.
There has been a tendency within recent years to teach members
of all ambulance classes Military stretcher drill, and if this is once
understood, it can readily be adapted to civil stretcher exercises
The author has, therefore, incor por; ated the stretcher-drill exercises
of the Royal Army Medical Corps in this chapter, as he has found
this by far the best means of teaching stretcher work to policemen
and other members of ambulance classes. He has also indicated
the method of adapting these exercises to civil practice. The stretcher
drill, deseribed and illustrated below, is similar to the ambulance
drill of the St. John Ambulance Association. The original military
atretcher drill is first deseribed and fully illustrated, and the recent
changes are specially noted.

The principles of transport are to keep safe and at rest a patient
who has had the appropriate ** First Aid 7 treatment applied, and
to carry him forward as steadily as possible without vertical or
lateral movement.
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MODES OF TRANSPORT.—These are wvarious, and will be
taken up seriatim —

1. The Fireman's Lift—where only one bearer is available.
2. Hand Seats—where two bearers are available.

3. Stretehers—where two or more bearers can be obtained—
(#) Regulation.
(%) Norton.
(¢) Worthington.
{(d) Furley-Headley.
(¢) Extemporised.

4, Ambulance Waggons—
(@) Military—Horsed and Motor,
(b) Civil—Horsed and Motor.
(c) * Tortoise " Waggon.
{d) The Brougham Ambulance.
{e) Extemporised.
(f) The Travois or Ambulance Sled.

5. Cacolets and Litters, including the Furley-Headley Litter, the * Red
Cross " Ambulance, the ** Simplex " Ambulance, and the Bicyele Ambulance.

i, Railway Ambulance Waggons and Ambulanece Trains.

1. The Fireman’s Lift.—This method, which iz used by men
of the fire brigades, consists in throwing the patient over one shoulder
and holding him securely in position by his legs and one of his armas.
It is particularly serviceable in removing an insensible patient from
a room on fire. This iz carried out by the bearer stooping down
in front of the patient, grasping his right forearm with the left
hand, then dragging the patient on to his shoulders, his legs being
fixed by the bearer’s right arm. The bearer then rises to the erect
position, and has the patient balanced on his shoulders and fixed
by his legs and right arm.

2. Hand Seats—Two ““ bearers” are required, who should be
strong men, and, as far as possible, of equal height. There are three
kinds of hand seats :—

(a) The Two-handed Seat.
() The Three-handed Seat.
{¢) The Four-handed Seat.

(@) The T'wo-handed Seat is suitable for lifting patients from the
ground. It is the only form of hand-seat now used in military
ambulance work. It is formed by two bearers, who face each other,
and interlock the fingers of their right and left hands respectively
20 as to form the seat, while the}' cross the disengaged arms so
that their hands lie on each other’s hips, as shown in Fig. 145, to
form a support behind the patient’s loins.

The method of lifting a patient from the ground by the two-
handed seat is shown in Fig. 146, where the bearers stoop down
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Fig. 145.—Method of forming two-handed seat (fingers interlocked). (For
dezcription of ** hook-grip ™' sce p. 137).
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Fig. 147.—Method of carrying by two-handed seat.
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Fig. 148.—Method of forminz threc-handed seat.
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Fig. 140.--Method of forming four-handed seat.
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Fig. 1530.—Methad of carrying by four-handed seat.
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and form the seat under the patient, who fixes himself firmly in
position by grasping their shoulders,

The method of carrying a patient by the two-handed seat is
shown in Fig. 147. A seat which is more firm and less tiring for the
bearers can be formed by using the * hook-grip ™ instead of simply
interlacing the fingers as in Illg 145. The * hook-grip 7 is formed
ag follows :—The bearer on the left of the picture bends the fingers
of the right hand at the second joint, the back of the hand being
uppermost. The bearer on the right of the picture bends the ﬁnrrers
of the left hand at the second joint, back of the hand downwards,
The two bearers then hook their hands together, each placing the
dizgengaged hand upon the other’s hip.

(b) The Three-handed Seat is suitable only for carrying a patient
who ig able to raise himself on to it, and who has not to be lifted
from the ground. It is formed by the bearer to the left in Fig. 148,
and whom we shall call No. 1, grasping hiz own left forearm with
hig right hand, while bearer No, 2 grasps with his left hand the
right forearm of No. 1, No. 1 at the same time with his left hand
grasgping No. 2's left wrist. The right hand of No. 2 is then placed
on the left shoulder of No. 1, so as to form a back support. This seat
cannot be formed like the two-handed seat under the patient, but is
used only to carry one who ig able to support himself while being lifted.

(e) The Four-handed Seat cannot be used in hfting patients from
the ground.

It is formed by both bearers grasping their own left wrists with
their right hands, and then grasping each other’s right wrists with
their left hands, backs uppermost (see Fig. 149).

The method of carrying by the f{mr -handed seat is shown in
Fig. 150.

Class Exercise on the Hand Seats. (1) Divide the class into
two lines, each line to be numbered from the instructor’s left to
rigcht, and to face the instructor. The odd numbers are the right
files, the even numbers the left files. Hach member should be about
one pace distant from his neighbour.

(2) Go through the formation of the seats in the followi ing order,
and by the following words of command :—

 Form Two-handed Seat ! ”

This will be done in the way deseribed previously, the students
turning inwards and forming the seat.

“ As you were!”
Each member of the class will now turn, facing the instructor.
* Forin Three-handed Seat /™
* As you were ! ”
“ Form Four-handed Seat!”
“ As you were !
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(3) A part of the class should then be told off as patients, or
boys may be used for the purpose. There should be a patient for
each two bearers. The patients take up their position in front of
the bearers, being seated on the ground in the practice of two-handed
geats, and standing in the case of three- and four-handed seats.

The following orders should then be given :—

* By Two-handed Seats, lift Patients !”
“ Advance I’ Relire ! ° Advance!”  °° Lower Patienis!™
* ds you were!”

“ By Three-handed Seats, lift Patients ! ™
“ Advance ! < Retire !  © Advance!” * Lower Patients!”
*“ As you were!”

“ By Four-handed Seats, lift Patients !”
“ Advance ! “ Retive ! “ Advance !’ “ Lower Patients!”
“ As you were!”

One bearer may himself conduect the transport of a patient by
allowing him to rest his weight on his shoulder, while he himself
aids by taking the patient round the waist and helping him along.
He may even lift and carry the patient in the ordinary school-boy
pick-a-back style.

3. Stretchers.—(a) The Regulation Stretcher has poles T feet
9 inches in length, to which is fastened by copper nails a sheet of
tanned canvas, 6 feet long, and broad enough to give the stretcher
a total width of 1 foot 11 inches. The poles are fastened together
at either end, just inside the handles, by a traverse or flat-jointed
wrought-iron bar.

Each stretcher has a small pillow and a couple of strong leather
glings (Fig. 151). In the new pattern (mark ii.) the slings are made
of tanned web, and instead of a buckle there is a grip-plate.

In mark ii. the stretcher is fitted with steel U-shaped runners
instead of wheels.

The stretcher can be closed for ease n t-ra.nspc:rt (Fig. 152).
It may have a special jacket—known as the * Lowmoor jacket ™ -
fitted to it for use in mines, ships’ holds, ete., where it i desirable
to fix a patient firmly on a stretcher which has at first to be carried
vertically till the patient arrives on terra firma (see Fig. 186, p. 167).

(b) The Norton Stretcher.—This stretcher was 1mented by the
late Surgeon-Lieut.-Colonel A. T. Norton, commandant of the
Volunteer Medical Staff Corps, and i3 most ingenious and service-
able. The stretcher has the advantage of being useful both as
stretcher and bed, and 18, therefore, particularly useful for military
ambulance work at manceuvres or on active service. It i1s fitted
with collapsible legs and telescoping handles. The canvas is adjusted
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by means of two rods, which are easily detachable, thus permitting
the canvas to be cleaned or disinfected (see Figs. 153 and 154).

........

ey
r e

[

e e Yy
i EMNERER S
,_,_._...—ru-t-:'!i T e—— ' e

Fig. 152.

Figs. 151 and 152.—Regulation stretcher (open and closed). (Old pattern.)

(¢) Surgeon-Major Worthington, of the Canadian Volunteer
Militia, has recently described an improved stretcher of his own
invention for hospital, ambulance, and military use. This stretcher
has the special advantage of being made under the patient instead
of the patient being lifted on to it. As first used it consisted of
eight pieces of pine, six of them being 30 inches in length, 4 inches

Fig. 154.—Showing it as a bed.

in breadth, and } inch thick ; the other two 3 inches in breadth,
# inch thick, and the length of the patient’s bedstead, inside measure-
ment. The ends and edges are rounded and made perfectly smooth.
The short pieces are passed under the patient from side to side at
regular intervals from head to feet. The long pieces are than care-
fully inserted under the ends of the short ones. The apparatus
can be put together in a minute, and is lifted by a person at each
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corner. Dr. Worthington believes that for field use the above put
together in gets with a wooden pin to be dropped into a hole at each
corner would be more serviceable and in every respect better than
the present army stretcher. It is fitted with hooks for slinging in
the ambulance waggon. The accompanying illustration (Fig. 155)
18 copied from the British Medical Journal.
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Fig. 155.—The Worthington stretcher.

(d) The * Furley-Headley  stretcher (Fig. 156) is made of two
poles and a canvas bed with a wide hem down each side through
which the poles are passed. The poles are kept apart by galvanized
iron jointed traverses. At each end of the traverse is a U-shaped
piece of iron into which the poles fit, and attached to the traverses
are short legs with roller feet. This arrangement allows the poles
and traverses to be removed ; a patient can thus be left with only
the canvas between his body and a bed or operating table.

Fig. 156.—The *° Furley-Headley " stretcher.

(e) An Extemporised Stretcher may be made in a variety of ways :—

(1) The Greatcoat or Coat Stretcher i3 made by taking two coats
or greatcoats, and through their sleeves, turned inside out, passing
two clothes-poles or strong broom handles. The coats are then
buttoned down the middle, and the appearance of the stretcher
18 shown in Fig. 157. This stretcher may be made with greatcoats,
jackets, or waistcoats. It requires two greatcoats, three ordinary
Jackets, or five waistcoats.

(2) The Rug and Pole Stretcher may be made by rolling two
clothes-poles into a rug, beginning at the sides, until the width of
rug left between the two poles is about 20 inches. The appearance
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Fig. 160. —Stretcher made from blanket and two rifles with
fixed bayvonets,
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of such a stretcher, and the method of carrying it, are shown in
Figs. 158 and 159.

(3) The Rifle Stretcher is made in an exactly similar way to
the last, only two rifles are used instead of the poles (Fig. 160).

The method shown in the figure was suggested by Stafi-Sergeant
Spary, R.AM.C., who used rifles with fixed bayonets. The method
18 very simple, and is deseribed ag follows :—" Spread a blanket on
the ground, lay two rifles parallel to one another, each 10 inches
from the centre of the blanket, both muzzles pointing in the same
direction, trigger guard outwards:; turn a fold of the rug 6 inches
wide over the ends of the butts, fold the right side of the rug over
the rifle on that side to the rifle on the opposite side, then similarly
fold the left side. A stretcher is thus formed consisting of three folds
of blanket, the ends at which the butts are being the head end.”
It is carried as shown.

(4) A Plank Stretcher, consisting of a broad plank of wood, or
a narrow door, may be used for carrying the patient. The plank
may be supported by the hands directly, or ropes may be placed
from side to side across it near its ends, and the stretcher carried
by four bearers holding the ends of the ropes at the sides,

T :'- = -' - i _: TR -3'-' :_::-.-.-- ; ) e ' 35 S by '.-'.51 T

Fig. 161.—The pole and rope stretcher.

(5) The Pole and Rope Stretcher consists of two strong poles,
and a body formed of a long strong rope, wound from side to side
alternately round each pole (Fig. 161). The rifle and puitee stretcher
is made in a similar fashion, two rifles being used as poles, and puttees
taking the place of the rope.
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Fig. 162.—The extemporised canvas stretcher.

(6) A stretcher may be made by nailing to two suitable rollers.
a piece of tent canvas, sacking, or strong cloth (Fig. 162).
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(7) The Hammock Stretcher (Fig. 163).—In suitable cases a
patient may be carried in a hammock, which is attached at either

Fig. 163.—The hammock stretcher.

end to a long strong pole. The pole is supported on the shoulders
of two bearers. Anyone who has seen the Portuguese hammock-
bearers in Madeira using
this means of transport
will agree as to the ease
and comfort it affords, and
recognise its suitability for
many ambulance cases.
(8) The Umbrella
Stretcher.—Where no suit-
able stretcher poles are at
hand, they may be extem-
porised as shown in Caird and Cathecart’s Surgical Handbook, and
illustrated in Fig. 164, where walking-sticks and umbrellas are made
to serve the purpose of poles by being loosely bound together. A
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* coat 7 stretcher is then made over these, as deseribed above, and
two extra assistants are required to support the stretcher poles at
their middle, where they join. No attempt should be made to bind
the umbrellas firmly together, as they cannot in that way be made
sufficiently secure. The only duty of the two extra bearers is to
support by the bandage or handkerchief the jointed middle of the
extemporised stretcher poles.

Fig. 165.—Surgical haversack (weight about 5 1bs.) containing bearer's dressing
case,* improved ; morphia injection (in stoppered bottle and boxwood
case), } oz.; sal volatile (in stoppered bottle and boxwood case), 2 ozs. ;
graduated horn cup, No. 1; lint, antiseptic, 4 ozs.; loose-wove bandages,
antiseptic, No, 4; triangular bandages, antiseptie, No. 6, boric wool,
2 ozs.; isinglass plaster, 12 yards l-inch tape, 1 tin; plaster, adhesive,
6 yards l-inch tape, 2 tins; sponges, in waterproof bag, No. 2; identi-
fication tallies, 1 book; tourniquets, field, No. 2; tourniquets, screw,
small, No. 1 ; tourniquets, Fsmarch's web, No. 2; wax candle and matches,
1 tin box ; wire arm splints, with tapes and buckles, 2 pairs.

(9) Stivrup and Blanket Stretcher, an Tmprovised Blanket Streteher

for Mounted Troops.—In the Militir-Wochenblatt of April 30th,

1910, Oberstabsarzt Blau describes his ** Sattelzeugtrage,” a modi-
fication of Petsche’s blanket stretcher. He gives the following
directions :—

(@) Four men are ordered to unscrew the balls on the tops of
their helmets or to take off their sword-knots.

(b) Sword-knots are to be double-knotted and the tassel passed
through the remaining loop to form a firm ball.

* Contents of bearer’'s dressing case :—Clasp knife, long-bladed ; scissors,
strong ; dressing forceps; spatula, plated; probe and director combined,
plated ; needles, common, 6; pins, large, 12; skein of thread; half-curved
needles, plated, 6; harelip pins, 6; safety pins, 6; sulphuro-chromic gut;
skein of worsted ; worsted needles, 2; Morocco leather case; water bottle,
with drinking cup and strap, complete.
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(¢) The blanket is next taken from the wounded man’s horse,
or from a horse which has been killed.

(d) Four stirrups with stirrup leathers are taken if possible from
the off artillery horses.

(e) At each of the four corners of the blanket is placed a helmet
ball or knotted sword-knot ; the stirrups with leathers are placed
alongside with the foot-piece of the stirrup directed towards the
blanket.

(f) A loop of the blanket is next pulled through the opening in
the foot-piece of the stirrup.

(9) The helmet ball or knotted sword-knot is pushed into the
loop of blanket.

() The blanket is now pulled back again through the opening
of the foot-piece in the stirrup and at the same time so arranged
as to form a firmly fitting cap for the helmet ball or knotted sword-
knot.

(i) The helmet ball will now be found to give a firm hold on
the blanket, and if is not liable to slip.

(7) All the four stirrup grips to be thoroughly tested by

ulling.

. This improvised stretcher should be prepared in five minutes ;
for a short distance it may be carried by the stirrup irons alone ;
it is preferable, however, to let out the stirrup leathers to their full
length and use them as slings, as they are sufficiently long to be
placed over the opposite shoulder. By using the stirrup leathers
as slings, two bearers (instead of four), one at either end, can carry
a patient ; the slings can also be used for suspending the stretcher
in an ambulance waggon. With four bearers using the slings one
can take either end, and by fixing two more stirrup leathers in the
middle of the sides of the blanket, the other two can support the
body of the patient and prevent the blanket from sagging ; if the .
fifth and sixth stirrups are not available, the third and fourth bearers
can cross hands under the blanket, and in this way materially assist
in carrying the patient,

(10) Improvised Military Stretchers for Hand Carriage and Railway
Transport.—Two methods of improvisation have been described by
Colonel H. E. R. James, and are suitable for Voluntary Aid Detach-
ments, as they require few tools and the materials are to be found
in most farmyards. The first 1s an emergency stretcher, which takes
very little time to make ; it i1s intended only for hand carriage, and
cannot be used as a bed. The second takes more time to make ; it
can be used for carriage by waggon or rail, and as a temporary
bed.

The first stretcher (Fig. 166), for hand carriage only, has a tri-
angular frame, which is lashed together with yarn. A quadrangular
frame so constructed is very much less rigid, and more liable to
collapse,
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Fig. 166.
Extemporised Strefcher made of hop poles & corn sacks

e
Extemporised packing needle
for stifching sacks.

Corn sack | Mouth

: , Twine .
Extemporised strefcher for railway carriage o®
of wounded made of [inch deal boards .* | Board
hop poles and corn sacks. o« T Holes for
—T :
Hole for pole - lacing

Fig. 167.
(From the Jouwrnal of the Royal Army Medical Corps.)
10
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The requisites for No. 1 are: Two hop-poles or stack-props,
2% to 2 inches in diameter, not less than 9 feet long. Two lighter
sticks, 1 inch at least in diameter, and 36 inches long. Two corn
sacks, 40 inches by 24 inches (ordinary size). Five vards of rope
yarn (tarred for choice).

Tools.—A jack-knife, and a packing needle extemporised out of
a piece of stick, as shown in Fig. 166. In the case of a fractured
leg or thigh it may be necessary to add transverse battens to prevent
the canvas from sagging and the limb from bending over the poles,
(the patient’s heels lie outside the poles).

It is made in this way :—The two long poles are laid together,
and their smaller ends are lashed with a lashing 1} inches wide.
The larger ends are separated until, at a distance of 7 feet from the
small ends, there is an interval of 28 inches between them. One
of the shorter sticks is now passed through the bottom of a sack,
coming out at each corner, laid over the poles, and lashed to each
with square lashings at a distance of T feet from the end lashing.

The second stick is similarly passed through the bottom of the
second sack, coming out at each corner, and the mouth of one sack
18 passed into that of the other until the length of the canvas so
formed is 6 feet.

The sacks are now stitched together in this position by means
of the extemporised packing needle, the sharp end being used to
separate the threads of the canvas, and the cleft end to push the
twine through.

The centre of the bottom of the sack nearest the foot of the
stretcher i3 now perforated, and six turns of yarn passed through
the perforation, round the stick, and round the lashing at the end
of the two poles, and pulled hard until the canvas is thoroughly
stretched, when 1t 13 made fast.

The second stretcher (Fig. 167) is a modification of that used
in Austria for railway transportation.

The materials required are :—Two pieces of planking, 3 feet by
10 inches by 1 inch, if of deal, thinner if of hard wood ; two poles,
2 inches in diameter, tapering to 13 or 1} inches ; two grain sacks,
40 by 24 inches; 6 vards of stout twine or tarred rope-varn ; four
1}-inch wire nails.

Tools.—A saw, a gimlet, a centre-bit (if possible 2 inches), and
brace. An extemporized packing needle, a hammer, a knife.

The boards are perforated by means of the centre-bit, the holes
being made large enough to pass the poles through, and their outer
edges being 24 inches apart; they are made in the middle line
of the length of the boards, their centres 5 inches from either edge.
Other holes are made in the boards with the gimlet large enough
to pass the twine through easily ; ten holes are enough, alternately
above and below a line passing through the centres of the larger
holes, the two rows of five being 1 inch apart. Holes are made in
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the corners of the two sacks large enough to allow the poles to pass
through. The two poles are now passed through one of the boards,
and one sack is drawn bottom first over them, the poles heing
passed first through the holes in the corners of the sack so as to be
inside 1t.

The second sack is now passed over the poles mouth first, and
the poles are passed through the holes in its corners, and then through
the holes in the second board.

The boards are now adjusted so that they are square with the
poles and parallel with one another at 6 feet 2 inches distance. The
poles are marked with chalk or pencil where the inner edges of the
board cut them, and at this point a nail is driven for half its length
and twine is wound round to form * stops,” which may be further
helped by wedging to keep the boards apart. The spare ends of
the poles are now cut so that they project 9 inches beyond the
boards. The mouth of the sack is now drawn over that of the other
g0 as to form a continuous canvas 6 feet long, each end formed
by the bottom of each sack being 1 inch ghort of touching the board.
Stitehes of twine are passed through both thicknesses of both seams
to keep them in this position. Finally a lacing is made to fix the
bottoms of the sacks to the boards, the twine being passed through
the holes in the boards, and thrﬂl.l'l"ll fwo thicknesses of the sack’s
bottom.

The stretcher so formed is not perfectly rigid, and owing to the
poles being round the boards may twist upon them, if the stretcher
is not evenly carried, but if properly stoppered and wedged, this
will not be found troublesome, and the lacing at head and foot
keeps the frame square.

Stretcher Bearers.—There should be four bearers to each stretcher.
The bearers standing in their relative positions by the side of a
stretcher are numbered from before backwards, as follows :—

No. 1.—At the patient’s feet, with the toes in line with the front end of the

poles.

No. 2.—At the centre of the poles.

No. 3.—At the patient’s head, with the heels in line with the rear end of the
poles,

No. 4—0One pace in rear of No. 3.

The arrangement of the bearers is shown in Fig. 168,

Bearers Nos. 1 and 3 should carry the stretcher as level as possible,
and to do so with a loaded stretcher they march slowly, with their
knees bent, and with a short 20-inch step. No. 1 moves off with
his left foot, No. 3 with his right, so as to prevent the lateral swing,
which would take place were they to keep step.

The duties of Nos. 2 and 4 bearers are to look after the general
welfare of the patient, to carry the patient’s accoutrements or
property, and to render him the necessary first aid treatment. No. 4
i2 in command of the stretcher squad. If Nos. 1 and 3 become tired,
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their places are taken by Nos. 2 and 4. The duties of these bearers
are further mentioned below under Stretcher Drill (¢. ».). In army
gtretcher drill (Fig. 194), the No. 2 bearer is provided with a large
water bottle, while the No. 4 carries a surgical haversack, which
contains tourniquets, splints, bandages, dressing-case, drugs, etec.
Fig. 165 shows the surgical haversack and its contents.

1. Ambulance Transport.—(a) The Military Ambulance W aggon
(Fig. 169) is a large, strongly-built carriage, with a cover, curtains,
and hood of canvas. It is fitted with a corn-locker and water-tank,
and is mounted on strong steel springs. It provides accommodation
for six or seven wounded men, two inside on stretchers, two on the
box in front, and two or three on the tail board behind. The con-
verted Mark V. Waggon is constructed to accommodate four patients
on stretchers (two stretchers on the floor and two on the rails, which

Fig. 168, —Military ambulance waggon (old pattern).

fold down on the forward seats), or twelve patients sitting (six on
each side), or two on stretchers on the rails resting on the seats,
and four sitting on the seats at the rear end.

The Mark f Light Ambulance Waggon, suitable for use with
av;a.ln units 18 constructed to carry two putlents on stretchers,
or eight sitting, six inside and two outside.

The Galloping Ambulance.—This ambulance was designed by
Captaid Avery, R.AM.C. (T.F.) with a view to filling the want of
stretcher bearers with mounted troops. The endeavour has been
to construct a light strong carriage easily adjustable to any mounted
horse, and capable of keeping up with ca.mh*, through any sort of
country.

As will be seen from the m.ﬂumpﬂnwng illustration (Fig. 170),
the ambulance 13 a two-wheeled contrivance, The body consists
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of a platform fixed to a crank axle by long springs between 46-inch
wheels. This platform 1s 2 feet 3 inches frmn the ground, and 1s
arranged to carry an ordinary service stretcher. The forepart
consists of a pair of short shafts, which are attached to the body
by an arrangement of springs adapted to prevent the side-to-side
motion caused by the action of the horse. The shafts reach as far
forward as the saddle flaps, where they are held in position by a
girth strap, bwwtplatp and bellv-band.

The body is covered by a canvas hood. The weight is about
3 ewts. Length over all, 12 feet. Track, 4 feet 1 inch. Surgical
dressings, splints, water bottle, ete., are carried. It is quite easy
for the driver, having placed a wounded or helpless man on a stretcher,
to transfer him from the ground to the platform of the carriage
single-handed.

It is a very comfortable conveyance, and has proved itself
capable of negotiating rough country.

Military Motor Ambulances—In addition to the ordinary
ambulance fitted on & motor chassis, the French and German armies
have made satisfactory trials of large and very fully equipped motor
ambulances, in which the wounded soldier can be operated on in
the field if necessary, before being transported to the nearest clearing
or stationary hospital. The French motor ambulance is really a
mobile field hospital, and has an up-to-date operating-room, which
12 fitted with X-ray apparatus, as well as instrument cases and
sterilisers,  Serious cases requiring immediate operation can be
dealt with in the immediate neighbourhood of the battlefield, and
are thus placed in a much better condition for standing the try-
m" journey to the nearest military hospital in the rear. “The large

ierman motor ambulance is divided into two rooms, one to be_
used as a small hospital ward, the other fully fitted up as an
operating-theatre, with all necessary appliances, including incan-
descent gas lighting, gas stoves, and high-pressure steam heating
and sterilising plant,

It is probable that these mobile infirmaries will be found of great
service in the warfare of the future.

Extemporised Motor Ambulaices—The method of transforming
an ordinary motor omnibug into an extemporised motor ambulance
has been worked out and described by Colonel H. E. R. James
in the Journal of the Royal Army Medical Corps. Colonel James
measured one of the newest standard bodies of the omnibuses
in use in London, and gives the following directions for its
conversion into a motor ambulance to carry four patients on
stretchers.

The internal dimensions that matter arve as follows :—Length
11 feet 3 inches, width at level of seat 4 feet 6 inches, width half-
way hetween seat and roof 5 feet 6 inches, height (approximate)
5 feet 8 inches, width of door 2 feet, width of seat 1 foot 4 inches,
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The accompanying diagram (Fig. 171) shows the general
arrangement.

There i3 a brass arm half-way along the seat which forms an
obstruction ; the handrail to the steps leading to the roof is also
an inconvenience to the carrying in of stretchers. The seat and
back are usnally cushioned in two sections on each side.

The structural alterations required are :—

(1) The removal of the brass arm which divides the seats.

(2) Possibly the removal of the handrail to admit the stretchers.

The arm can be removed with a screwdriver. A screw-wrench
is necessary for the hand rail. The extraneous apparatus necessary
i8 :—

(1) Four battens or bars of ash, or oak—two of 4 feet 6 inches
by 21 incheg by 2 inches ; two of 6 feet by 21 inches by 2 inches.

(2) Eight 2-inch by }-inch iron screws.

(3) Four stretchers with slings.

(4) Twenty vards of $-inch circumference cord for lashings.

Tools.—Screw-wrench, a serewdriver, a %-inch gimlet, a jack-
knife.

The method of adaptation :—

(a) It is intended to suspend two stretchers from transverse
supporting battens or bars whose ends pass through the ventilating
apertures and rest upon the frames of the apertures. The weight
to be carried 13 two stretchers, each 35 lbs. = 70 lbs. ; two patients,
say, 170 lbs. each = 340 lbs. (410 Ibs.). This weight iz distributed
over four frames, each taking 103 lbs. The frames are of 1 inch
square ash, and strongly mortised into the uprights. The two end
ventilators on each side are opened, the restraining straps being
detached. The two longer battens are thrust through the apertures
and rest on the frames near the uprights. A screw is driven (leaving
1 inch projecting) into the underside of each batten at each end half
an inch from where it cuts the outer edge of the aperture. The eight
slings of the four stretchers are made into closed loops, four round
each batten, by the method shown in the diagram, or supplementary
loops may be formed from $-inch rope (see Fig. 172).

(b) The two remaining stretchers are to be laid upon two trans-
verse battens, whose ends rest upon seat eushions laid across the
seats. Screws should be screwed half their length into the upper
faces of the batten to stop the stretchers from slipping inwards,

Lashings should be used as necessary.

(1) To steady the upper stretcher the point of purchase should
be taken from the strap rails.

(2) To prevent the lower stretchers from slipping lengthways
a purchase may be taken from the stanchion that supports the seat.
Enough rope is allowed to form suspension loops in case slings
should be wanting, four thicknesses are considered sufficient to
support each pole.

-
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Method of Loading.—The upper battens are to be placed in
position first, and suspension loops formed. Next the lower battens
are lald across the seats beneath the upper ones to form a tem-
porary support for the stretcher. The upper tier is first loaded,
commencing with the near side stretcher. )

Four bearers are necessary to load. When the stretcher has
been brought up to the omnibus opposite to the centre of the door,
and with its long axis in continuation of that of the omnivus, Nos,
2 and 4 turn inwards, and with No. 3 take the weight of the str ptcher
and No. 1 mounts the platform. Nos. 2, 4, and 3 raise the stretcher,
keeping it longitudinal until its foot clears the handrail,| 4 the hand-
rall has not been removed, No. 1 steadying it in this position while
No. 3 digengages and mounts the platform. No. 1 now takes both
the poles, and assisted by the remainder in supporting the stretcher,
backs into the ommnibus, and No. 2 mounfing the platform, the
stretcher is lifted in until the hind end of the poles clears the rail—
when Nos. 1 and 3 bring it completely in and lay the poles upon
the lower battens, No. 1 stepping over them as he backs up the
omnibug. No. 2 now enters. Nos. 1 and 3 mount the seats, and
raise the stretcher till its handles come opposite the prepared loops.
No. 2 passes the loops over the handles and a lashing is placed under
the runners and over the handles, so as to secure the loop from
slipping.

The off-side upper tier stretcher is next loaded. When this is
done the lower battens are placed in their proper positions, as in
Fig. 172, on the two cushions laid across the seats—the foremost
one being 9 inches from the front end of the interior of the omnibus,
and the hindmost one 6 feet in rear of it. The near-side stretcher is
first loaded and finally the off-side one. Some nicety of manipula-
tion will be required in introducing the last stretcher. Room is
left in the body of the omnibus for one sitting-up patient in addition
to the waggon orderly. The kits and rifles can be placed on the
floor of the omnibus between the seats. The top will accommodate
probably ten sitting-up cases (fifteen n all).

Note—The loading will be greatly facilitated by the removal
of the handrail. This is mounted on stanchions secured to the steps
by square-headed screws. These can be unserewed with a screw-
wrench, and the bolts which connect it with the top rail having
been unscrewed, the whole comes off in one piece without damage to
the vehicle.

Motor Lorry as Motor Ambulance.—While motor omnibuses will
be available for the conveyance of sick and wounded only in certain
areas, motor lorries are in constant use in the field for the conveyance
of stores from rail-head to the troops at the front. As they return
empty, they form a useful means of ambulance transport, if properly
fitted and adapted for this purpose. That this can be readily carried
out has been shown by Colonel H. E. R. James, whose article in
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the Royal Army Medical Corps Journal is quoted below. The atten-
tion of Voluntary Aid Detachments is specially drawn to this method
of improvising Manspmt in the field.

The intention of this adaptation is to provide motor lorries of
the pattern used by the Army with a simple and portable apparatus
that will enable them to carry sick with comfort. The important
points are :—

(1) That the apparatus shall not be bulky.

(2) That 1ts use shall not demand structural alterations to the
vehicle.

(3) That it shall be fairly resilient, but not excessively springy.

(4) That the fullest advantage sha.ll be taken of the space.

For the purpose of this account it is supposed that, when emptied,
the lorries carrying the stores of the clearing hﬂspital will be fitted
up for the carriage of the wounded by the use of apparatus always
carried in or on them.

Within certain limits weight is not a consideration in these heavy
motor vehicles. The 3-ton lorry is the one here spoken of. Its
internal dimensions are approximately 12 X 6 X 2} feet.

This adaptation requires two pairs of ash bars, 3 x 2 inches in
section, and of length to fit transversely within the hod}' of the lorry.

The bars forming the upper pair are provided with iron hooks,
which are fastened to the under sides by screws, and which fit over
the top edges of the sides of the lorry.

The lower pair are raised by blocks of wood, of 3 % 2 x 9 inches,
which have spikes on the under surface to prevent slipping. The
blocks have their long axes at right angles to the supports to which
they are serewed. They rest upon the floor of the lorry.

The bars are approximately 6 feet long, and each pair supports
three stretchers, the handles of which rest on the bars close to the
traverse. Blocks of proper width are lightly fastened to the upper
surface of the hmq, to prevent lateral movement of the stretchers.
The combined spring of the bars and the stretcher handles will
abgorb shock. The stretcher slings will be used to fasten the stretcher
to the supports.

To give shelter, an awning of tarpaulin or canvas is provided,
and four iron stanchions to carry longitudinal and transverse spars
are fitted into two iron loops, each on the outer surface of the sides
of the lorry.

The awning is supported by spars on the top of the stanchions,
the screws of which pass thrmlgh holes in the awning, buttcrﬂ}r
nuts being used to keep the spars and awning in place. The cir-
cumference of the awning is provided with twelve eyvelet holes and
lanyards to tie where necessary, and staples are fixed to the sides
and ends of the lorry to which the lanvards are fastened.

The two tiers of stretchers are placed in the front part of the
lorry, the front stretcher handles being close to the front wall.
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The front transverse supports are placed comformably to this,
and the rear ones in such a position that the stretchers are ﬁrmh"
supported. The traverses of the stretchers are included in the turns
of the slings which fix the stretchers to the supports

The floor of the space in rear of the stretcher may be covered
with sacks of straw for the accommodation of sitting-up wounded
and the waggon orderly ; the arms and equipment of the wounded
will be placed here.

The apparatus consists of :—

Four bars of ash, 3 x 2 inches x 6 feet, two of them with iron
hooks of 11 x 2 inches iron, two of them with blocks 9 x 3 x
2 inches, w hl-::]l can be turned iengthwa} 3 tcr the bar when not in use.

Four iron stanchions, 4 feet in length, # inch iron, shaped, and
with male serew at end. Four butterfly nuts to fit serews.

Two ash spans of 1 x 1 inch, 8 feet long, with flat-iron ends or
iron bars (round) £ inch, perforated or looped in the case of iron,
being used to fit over the screw at the end of each stanchion. Two
similar ones, approximately 6 feet 4 inches, but according to the
width of lorry. .

Eight flat-iron square loops provided with 1-inch screws fastened
to outer side of lorry receive the lower ends of the stanchions.

Twelve iron staples of {-inch opening and 1§ inches long, to drive
into side of lorry to fasten awning,

An awning of about 16 x 13 feet shaped and fitted with evelet
holes at E:d"(‘& and lanyards to fix it to the staples.

The a,ppa.mt-us would pack into a space of—

Extreme length, g : : . . 8 feet.
Extreme thickness, . : : : . 1 » 1 foot.

It would le under the stores and not appreciably interfere with
the space, or could be fastened to the outside of the lorry.

The apparatus could be fitted immediately the stores were emptied
out while moving along the road. This should not take more than
a quarter of an hour under the most unfavourable circumstances.

The cost would be small.

(b) The Civil Ambulance Waggon is built on the same prineiple
as the military, and is usually fitted to carry three or four patients
on stretchers. The ambulance waggons used by the St. John and
St. Andrew’s Ambulance Associations, and in hospital work, are
examples of this form of ambulance transport at its best,

Fig. 173 shows the arrangement of an ambulance waggon made
by Messrs. R. & J. Shinnie, Coachbuilders, Aberdeen. This ambulance
carriage, which is a model one, has many advantages. The body
is hung low, with one step only between floor and ground for easy
access with patlent The interior is well lighted with four embossed
glass windows, and has a drop lamp from roof, similar to that used
in railway carriages. for use at night.
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Ventilation is obtained by venetians on each side and in the
doors, and ean be regulated by closing with hinged covers.

Accommodation is ample for two patients on stretchers. One
stretcher can be hung from the roof, there being fixtures at the
side and jointed rods from roof which hook the stretcher at each
end, every bearing being muffled with rubber and leather to prevent
noise. The other stretcher is on india-rubber tyred bicyele wheels,
and rolls easily in a tramway-grooved way along the floor, At one
side folding seats are ananged for three persons, either patients
who can mt or attendants in charge. There is room also for one
person beside the driver. The stretcher for suspending is also
provided with india-rubber tyred wheels, which can be removed if
necessary. At the further end inside is a locker for holding splints,
instruments, or other surgical appliances. At the front a small
window opens for easy communication with the driver.

The springs of the carriage are of finest steel laminated, and
with rolled ends, in which are rubber tubes to prevent the possi-
bility of noise being caused by metal rubbing against metal.

The axles are Collinge patent, adapted for smoothness in running,
and the hind axle is eranked down to allow the body to be near
the ground.

The wheels are tvred with india-rubber, so that the carriage
rides along the roughest roads silently.

A zbrake to retard the carriage in descending steep roads is
worked from the driver’s seat.

The stretchers are furnished each with a hair mattress and
pillow, and with girth shoulder straps.

Lamps are fixed to sides of the carriage.

The whole carriage is light, easy running, and well furnished
inside and out. «

The Civil Motor ..-Imbu!mece is undoubtedly the ambulance of
the future. The desiderata in a first-grade motor ambulance are
(@) a strong chassis mounted on special springs: (b) a powerful
and reliable engine ; (c¢) a well-fitted and easily disinfected body ;
(d) eomfortable accommodation for two or more patients and
attendants ; (e) easy access to the ambulance and modern appliances
for loading and fixing stretchers in position ; (f) suitable heating,
lighting, and ventilation, and cupboards for storage of emergency
first-aid apparatus, medicines, water, ete.; (¢) means of ready
communication between the chauffeur and the nurse or attendant
in the ambulance : and (h) a moderate cost.

These 1'equuement3 are amply fulfilled by the “ Napier Ambu-
lance,” which is supplied by Napier Motors, Limited, 14 New
Burlington Street, Regent Street, London, W. That the Napier
ambulance is in ever y way reliable may be seen from the two photo-
graphs (Figs. 174 and 175), and the description of the ambulance
as supplied to me by the makers.
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Fig. 175.—16-20 H.P. Napier motor ambulance finterior),
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(a) Chassis is the Napier standard 15-cwt. model, and iz mounted
on specially long and flat springs to give the maximum comfort.

(b) Engine is the Napier standard 16-20 H.P. four-cylinder
- engine, with certain alterations in the steering and change-speed
levers to accommodate the special type of body, which is designed
after the latest plans adopted by the Metropolitan Asylum Board.

(¢) Body is handsome and roomy, with ready access by wide
doors at the back of the ambulance, and the interior of the vehicle
is painted in welure, which can be washed. Drop windows are
fitted to the back doors and sliding windows in the front of the
body.

(d) Aecommodation.—Two patients can be carried. on stretchers,
and also two sitting patients and an attendant. There are three
seats of the spring-up type on one side of the car.

(¢) Streteher Arrangements.—There are two stretchers of standard
type, the bodies of canvas on wooden poles, and the slings made
of webbing. One of the stretchers has fixed handles, the nther 1s
ﬂﬂ]lapsible The stretchers are mounted on brackets. The bottom
stretcher is° supported on two angle irons about a foot above the
floor of the ambulance, and 1s fitted with castors, which enable it
to run freely along the angle guides. Two small blocks are fitted
when the stretcher is in pl&ce to keep it stationary. The top
stretcher, which 18 placed some distance above the lower one, 1s
mounted on a stretcher gear, which is made to hinge down ; this
stretcher gear is held in the upright position by means of pegs which
are easily removed, and this allows the stretcher gear to be lowered
and pulled towards the rear of the ambulance when it is desired
to load or unload the upper stretcher, The upper stretcher is seldom
in use, but its handling is much simplified by this shifting gear.

( f} HE{IEE:Eﬂ—thI‘E is a special heater fitted at the front end
of the body inside, the heat being obtained from the exhaust pipe
of the engine.

Lighting.—The vehicle is fitted with an electrie-lighting set, and
carries powerful head-lights. Two ordinary roof lamps with movable
shades are fitted inside. A portable electric light, which is carried
on the dash-board, can be used for locating tyre or other troubles
on the road.

Ventilation is by the drop and sliding windows, and by Louvre
ventilators, which are fitted on the sides and rear with regulating
flaps, which can be adjusted at will.

A Medicine Cupboard ig fitted on the floor at the front of the
ambulance under the driver’s seat, with access from the interior
of the car. The large box shown on the running board (Fig. 174)
is used for carrying splints and other emergency apparatus.

(g) There is a speaking tube between the attendant and the
driver, and the sliding window behind the driver’s head is an addi-
tional means of communication.
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(k) The cost of the 16-20 H.P. Napier ambulance, chassis, body,
stretcher gear, ete., complete, is £500,

(c) The * Torioise ™ Waggon, the invention of Captain Alfred
Savill Tomkins and the late Surgeon-Colonel Norton, V.M.S.C., con-
sists of a specially fitted ambulance waggon, which carries cooking
and hospital equipment. The tortoise hospital tent is carried on the
outside of the waggon, as shown in Fig. 176, and if desired can be

Fig, 176.—" Tortoise "’ waggon with * tortoise " tent folded. As a rule
the waggon is made to act as a central support for the tent,

removed from, and pitched without the waggon. This tent is well
ventilated, and ig lighted by windows in the roof and in the walls,
into which light glass frames may be slipped. The “ Norton ™
stretcher bed 18 usged in connection with this waggon. I have seen
the * tortoise ”’ waggon and tent in use at Aldershot, and was much
impressed with the compact, portable, and complete nature of this
field hospital. It has been in use in the French and German Army
Medical Services.

(d) The Brougham Ambulance—In view of the many improve-
ments which medical science has effected in the carrying out of
measures to meet the inereasing demand for more healthful sanitation
in populous districts by Hospital Boards and Parochial Authorities,
the ambulance brougham may be cited as a suitable means of
transport for persons suffering from injury or infectious disease to
suitable institutions for their special treatment.,

Those having charge of Belvidere Hospital, Glasgow, have large
experience in those conveyances, and have had recently constructed,
by Mr. Clark, Coachbuilder, Aberdeen, an ambulance brougham
of the most improved pattern, which is a distinct advance on the
ordinary cab or carriage used as an ambulance. This ambulance
is constructed throughout with special regard to the purpose for
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which it is intended, and 18 in every way adapted for the conveyance
of accident and fever cases with expedition, and with a minimum
of inconvenience to the patient. The room inside is abundant,
the doors being extra wide; the light is also subdued, and the
greatest ease of motion is obtained ; there is perfect ventilation,
and all woollen material in the shape of lining, ete., which is likely
to hold and communicate the germs of infection, 1s excluded.

In cases of fever in the crowded parts of towns it is impossible
to use stretchers in the removal of patients from their houses ;
they have, therefore, to be carried by the persons removing them.
It is then that the convenience of this make of ambulance is felt.
As it has a door on each side, the patient can easily be transferred
from the attendant’s arms through those side doors, and laid gently
down on the bed prepared inside to receive him.

This ambulance being also supplied with a large door behind,
a loaded stretcher can be pushed in from behind when necessary,
there being accommodation between the seats for carrying a patent
folding stretcher.

The exterior appearance of the ambulance brougham being so
like our street cab (as its name implies), it may be driven to a
house door without uttmctlnfr more than the mdmalv attention
given to any other vehicle, w hich removes the feeling of disinclination
that peup]e often have to enter an ordinary ambulance.

As an inside lining for the ambulance brougham when 1t is to
be used for fever cases, the maker strongly recommends the parch-
mentiged veneer, thn this material is varnished it is proof against
disease or dirt ; it 18 not afiected by any of the ordinary disinfectants ;
it i much lighter than wood in general ; and perfectly noiseless.
It is particularly suitable for the trying climates of the east, does
not warp or split, and can be made to any curve or shape. M.
Clark is, I believe, the first coachbuilder who has applied this material
to the purpose of carriage building.

(e) An Extemporised Ambulance Waggon may be prepared from
an ordinary farm cart or lorry. It should have its floor well covered
with straw, hay, or bags of chaff, on which the patient is laid. If
a stretcher be placed in such a conveyance, it should be firmly lashed
to it by ropes to prevent jolting.

A cab will often be of service, but it 18 the worst form of con-
veyance for a case of fractured leg or thigh. A patient suffering
from such an injury should be carried on a stretcher or lorry, if
an ambulance waggon cannot be got. Such a patient cannot be
lifted into or out of a cab without risk of serious injury.

A very handy and serviceable ambulance waggon can be extem-
porised from a Scotch Hay-cart.

Improvised Ambulance Waggon.—An important part of the duties
of male Voluntary Aid Detachments is to improvise means of trans-
port from vehicles which.may be at hand m farmyards, hiring
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establishments, country inns, etc. The most suitable and available
are lorries and farm carts, and the following method of adapting
a Scotch hay-cart for this purpose has been described by Colonel
H. E. R. James in the pages of the Royal Army Medical Corps

.i‘Sh.afe

(From the Royal Army

Medical Corps Journal.)

Fig. 177.—Scotch hay-cart as ambulance (side view).

Journal, The method is a German one, and may be applied to any
large vehicle of this type. Its essential point is the formation of
extemporised springs to promote easy transit. As will be seen from
the illustration (Fig. 177), the suspensory apparatus consists of four
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poles, in two pairs, which are crossed about their centres, and rest
upon a transom across the top of the cart’s body, which takes the
downward thrust. The lower ends pass under, and are lashed to
the projecting ends of the lower transoms at the ends of the cart,

Suspension-loop formed
from rope

(From the R.A.M.C. Journal.)

Fig. 178.—Secotch hay-cart i_'en'd;view}l.

which take the upward thrust. Lighter transverse poles are lashed

to the upper surfaces of the crossed poles, the distance between

them in plan being 6 feet. Looped stretcher strings and rope

(see Fig. 178) are placed round the transverse poles (four on
11
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each), and the stretchers are suspended from them. * Square™
lashings are used. The loops are secured from slipping by lashings
passed above the handles, and below and behind the runners of the
stretchers. In this pattern of cart two lying-down wounded men
can be laid upon the floor, but without stretchers. There 1s also
some difficulty in getting them in as they must assist themselves.

The apparatus required is :—

(1) For the Suspension Apparatus.—Two stretchers with shngs,
20 yards of -inch cord (to be found in stack yards), four stack
props, which are larch poles 10 feet 6 inches by 3} inches, tapering
to 21 inches, two lighter poles of 2% inches in diameter, not less than
5 feet 6 inches in length, which should be cut to length after lashing.

(2) For the Floor of the Cart.—Four sacks of about 3 feet 6 inches
by 2 feet, 48 1bs. of straw. To cover the wounded a tarpaulin of
dimensions about 8 feet by 12 feet.

Tools.—A yard measure, a tenon saw or billhook, a jack-knife.

The particular form of cart shown happens to have every requisite
for this apparatus, but it can be fitted to a farm waggon wanting
in this respect, by the placing of temporary transoms. The amount
of spring given is found to be very comfortable, the combination
of that from the crossed poles, the transverse poles, and the stretcher
handles being quite sufficient to absorb any ordinary shock. The
floor accommodation is for two patients less gravely wounded. One
of these carts would thus carry four wounded men-—-two gravely
wounded and two less severely.

The Method of Loading—The wounded on stretchers are first
loaded, and four bearers are necessary. As in the case of the motor
omnibus, the stretcher has to be raised to a considerable height,
the top of the body of the cart, where it is rested and subsequently
lifted until the handles can be put into the loops.

In this case two loops are formed from stretcher slings, and two
from rope for each stretcher.

No. 1 bearer gets into the cart, while the remainder raise the
stretcher and place its handles upon the upper hinder transom of
the body of the cart.

No. 1 takes the handles, and assisted by the remainder eases
the stretcher forward until its front handles can be supported by
the upper forward transom.

No. 3 now gets into the cart, No. 4 keeping the rear end of the
stretcher raised, and Nos. 1 and 3 raise the stretcher to a level with
the loopg. No. 2 now gets up, and places the loops over the handles.

During the loading it is desirable that the shafts should be
propped, and the length of the suspension loops should be so ad-
justed that the stretcher is horizontal. The two wounded for the
floor of the vehicle are helped in in any way that is convenient.

(f) The Travois or Ambulance Sled.—In country where wheeled
transport cannot be used, the stretcher may be swung on and lashed
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to a frame of wood with attachments of malleable iron. The frame
consists of two long side poles with cross-bars, and the rear ends
of the poles rest on the ground, while the anterior ends are lashed
to two shafts, between which a horse is yoked. If one side pole

Fig, 179.—Improvised wheelless ambulance (Travois or ambulance sled).

is shorter than the other, the shock In passing over stones and
inequalities of the ground is considerably lessened. Wheelless con-
veyances of this h'}:u? are used in the United States Army.

5. Cacolets and Litters. —Wounded men are sometimes carried
on mules either on seats (cacolets) fixed to either side of a strong

Folded. e e P =t "'“‘1-:‘ e I ropainl
Creolet Y oy e "7 " Ciealist

Fig. 180.—Mule cacolets.

pack saddle, or on beds (litters) similarly attached. These are
punmpall} used in guerilla or desert warfare, where it is difficult
for waggons to be l:n ought to the scens of autmn.
Mule cacolets (folded and unfolded) are represented in Fig. 180,
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Hand litters are occasionally employed, and consist of stretehers
fixed on wheels. They are occasionally found of service by the
police. Fig. 181 shows the arrangement of a simple hand litter.
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Fig. 181 —Simple litter.

Along with litters may fittingly be described the special eivil
hand ambulances which are now so commonly in use. Foremost
among these may be mentioned the * Furleyv-Headley ™ litter,
manufactured by the Military Equipment Stoves and * Tortoise

Fig. 182.—Furley-Headley litter arranged to carry one patient
in a recumbent position.

Tent Company, 61 Pall Mall. This vehicle consists of the * Furley-
Headley * stretcher already described (see Fig. 156) and a wheeled
carriage. The carriage is supported on two cycle wheels with india-
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rubber tyres, or, if preferred, on wooden wheels with iron tyres.
The stretcher is carried on supports fixed to the springs. The legs
of the wvehicle are fastened to the axle, and are kept down when
the carriage is stationary, or fixed up by small iron stops when it
is in motion. The stretcher is supported on the carriage and rests
on ribbed india-rubber, which prevents slipping. Thus arranged, the
litter is suitable for the carriage of one patient in the recumbent
position (Fig. 182), but when persons slightly injured have to be
carried to home or hospital, the litter can be so arranged as to
carry one or two patients seated. Poles are then passed through
the canvas, leaving the c¢entre of the canvas free. Two supports
used for the cover in the recumbent position are brought up in
the middle of the litter, and the canvas crossing this forms the
back support for the patient, while strips of canvas hung on the
pole: at either end are used ag foot rests (see Fig, 183).

Fig. 183.—Furley-Headley litter arranged to carry two
patients seated.

My, John Carter, New Cavendish Street, Portland Place, has
patented the * Red Cross ™ ambulance, which is described as the
simplest, lightest, easiest, and most perfect three-wheeled ambulance
in the market. The carriage is fitted with india-rubber tyred bicycle
wheels, and the vibration is almost nil. It has a self-guiding front
wheel, which is a great advantage in turning sharp corners in
hospital corridors. The framework can readily be taken to pieces
and disinfected. The stretcher, which can be folded up for transport
like a military stretcher, is raised at the head end to form a pillow,
and has a canvas cover, A special advantage claimed for this
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ambulance is that the stretcher needs only to be placed on the
under carriage, when it is antomatically and instantly fixed without
the aid of apvcml catches. It can also be used with tru,at advantage
in railway ambulance work, as patients can be w vheeled %tmlcrht
into a ;ma,rd g van without the least disturbance.

The Ashford litter (Figs. 184 and 185), which is used by the

Fig, 185.—The Ashford litter after arrival at depit.

St. John Ambulance Association, consists of a two-wheeled under-
carriage with elliptical springs and a folding cover. By the axle
being “cranked the stretcher can be carried between the wheels
mst-ead of being lifted over them. The litter is light, and ean be
carried with the patient in it over rough ground. The handles of
the litter are used as leg-supports when the litter is at rest.

Military cyelist corps are now so well equipped that they carry
with them a bicycle ambulance (see Fig. 187). In the bicycle ambu-
lance the stretcher is carried on aa.l'ef}’ bicycles, as shown in the
woodcut, A patient can be transported safely, and with great speed
and comfort, to the nearest dressing station or field hospital.
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Fig. 186.—Lowmoor jacket, for use in mines, ships’ holds,
ete., to secure a patient on a stretcher which can
then be placed in an upright position. (See p. 138.)

Fiz. 187.—The bicyele ambulance.
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6. Railway Ambulance Waggons and Ambulance Trains.—The
ideal method of conveying sick and wounded by rail is in ambulance
trains, where the vehicles have been specially designed and fitted
for the purpose. A military ambulance train consists of a number
of vehicles so arranged as to allow easy entrance of stretchers, and
ready access from carriage to carriage for the supervising staff and
nurses. One coach is also fitted up as a dlspensar} and dressing-
room, and there 13 a kitchen and nurses’ accommodation. Some
of the coaches are fitted with swinging cots, and the comfort of the
sick is catered for in every possible way in this hospital on wheels.
The objection to these trains is that they are very expensive to
fit up and to run, and that they can take only a limited number of
sick and wounded. To be ussful they require a clear line, and this
can hardly be looked for in time of war, where troop and supply
traing generally get precedence. Regular ambulance trains have
to be supplemented by temporary ambulance trains of passenger
coaches, or by cﬂmlmmte trains of ordinary passenger carriages,
in which the " sitting-up ” patients are accommodated, and goods
waggons fitted with special or improvised apparatus for the -“-:.tea,d}f
carriage of stretchers.

(@) Passenger Coaches have this disadvantage that, unless the train
is a corridor one, proper supervision of the sick and wounded is
impossible. Moreover, it is difficult to place stretchers on the seats,
28 the carriage doors are not sufficiently wide to allow a stretcher
to pass easily. The writer has found that if the leather hinges of
the carriage door be unscrewed the door will swing back far enough
to allow a regulation stretcher to pass; but the width of door is
not the same in all railway carriages, and it is occasionally necessary
to narrow the stretcher by bending the traverses while the patient
is being lifted from the platform into the carriage, a somewhat
risky proceeding. Some passenger carriages will take a stretcher
longitudinally on each seat, but in corridor trains each compartment
will accommodate only one stretcher, which has to be placed dia-
gonally from seat to seat, and supported in the middle by deal
boards. !

(b) Luggage vans and covered goods waggons may be fitted up
for ambulance purposes in a variety of ways, but they are not
heated or sufficiently lighted, and are, therefore, unsuitable for
night travelling,

The simplest method of utilising goods waggons is to place the
patients on the floor of the waggon, which is covered with straw or
brushwood. This, however, has been found to be very uncomfortable
for the patient, and much ingenuity and time have been expended
in devising methods of suspension to prevent vibration and jarring,
Stretchers may be laid on springs fitted on the floor of the waggon,
as in Grund’s method, or may be suspended from the roof of the
waggon by strong springs, as in the Hamburg system. Transverse
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bars may be fixed in a goods waggon and stretchers slung from these
on strong springs, as in the Hunsdiecker system, but, as far as com-
fort is concerned, spring suspension has been found to be inferior to
rope suspension, which deadens or absorbs shock to a marked degree.
Spring suspension requires special apparatus and vehicles fitted for
the purpose. The ideal method is one which will allow goods waggons,
which have been sent to rail-head with stores, to be fitted up there
with emergency suspension apparatus for the conveyance of sick
and wounded on the return journey to the base. Collapsible frames
for the suspension of stretchers and various forms of rope suspension
have been invented for this purpose, and may be used as described
below,

Goods Waggons may be utilised in various ways :—(1) If stretchers
are not available, the patients may be laid on the floor of the wageon
on specially lll‘epaled beds made of sacks filled with straw, peat,
brushwood, or other resilient material. Each sack will take 12 lbs,
of straw, and -measures 3} feet by 2 feet. The sacks are laid trans-
versely to the patients (Fig. 190), and three sacks will form a com-
fortable bed for two patients. The sacks should be tied together at
the corners, to prevent them from working loose. A patient laid
on loose straw or brushwood soon works through it, and finds him-
self on the bare boards of the floor.

(2) If only a limited number of stretchers iz available, the
floor space may be utilised as described above, and a row of
stretchers be suspended above them by one of the plans detailed
below.

(3) Goods waggons may be fitted with ready-made apparatus,
as in the French Brechit-Desprez-Ameline system, or the German
frame which is known by the name of Linxweiler. These consist of
frames which can be taken to pieces and readily fitted to goods
waggons when required, and on the framework tiers of stretchers can
be laid. A similar but less expensive apparatus, and one that can
be readily fitted up on an emergency, is the Wolfi-Hohmann frame-
work, which i1s made from uprights and eross-beams of deal, from
which the stretchers are slung. This frame does not require to be
bolted to the floor,

(4) Goods waggons may be fitted with brackets to carry stretchers
(as in Fig. 188), where the Italian and Austrian methods are illus-
trated. The Italian method consists in using wrought-iron brackets.
There are two uprights of 5 feet 8 inches by 5 inches by 21 inches,
which are bolted with 6-inch bolts, one above and one below, to the
side of the waggon, leaving a gap of 2 inches by inferposing blocks
so as to permit shifting of the bracket. The uprights are perforated
to receive the legs of ‘the bracket, which are screwed by a nut on
the outer side of the upright. Each stretcher is supported by
two brackets, and three tiers of stretchers can be placed in the

waggon.
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The Austrian method, as shown in Fig. 188, B, is partly a bracket
and partly a suspension method. It throws a great strain on the
sling, and also on the traverse, which requires to be lashed to prevent
collapse of the stretcher.
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(5) A goods waggon may be fitted with a eross-beam, from which
the stretchers are suspended, as in the Port system (Fig. 189), and
this is more secure than where the stretchers are suspended from
the roof.

In Fig. 189 the transverse beam is shown too low. There should
be 3 feet at least between the under surface of the stretcher and the
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floor, to make room for wounded men lving on sacks on the floor,
two tiers being thus obtained.

fixed in covered goods waggon,
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Bracket

The fittings required per van are—eight brackets of wood, prefer-
ably elm, 1 foot 6 inches by- 9 inches by 3 inches, four of them
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perforated with a hole 3} inches in diameter to receive one end, and
four slotted to receive the other end of the pole ; sixteen 6-inch bolts
with nuts to hold the brackets to the wall ; four larch or fir poles of
3 to 31 inches diameter and of such length as exactly to fit the dia-
meter of the waggon, leaving sufficient play to get them into position.
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“ Port’s ” method, and on the ri

the floor of the waggon.

Fig.

Six stretchers with slings. Thirty vards of § inch eircumference cord
to make suspensory loops for the stretchers. The suspensory loops
must be made only long enough to allow the handles of the stretcher
to be introduced into them when they are in position round frhe
pole. One tier only is thus suspended.
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The floor space beneath the suspended stretchers is prepared as
mentioned by the laying down of sacks of straw or other material
to break shock (see Fig. 190). Six sacks of 3 feet 6 inches by 2 feet,
each filled with 12 lbs. of straw, and with their contiguous corners
tied together, may be placed on each half of the floor, their long axes
parallel to that of the waggon, leaving an alley-way from door to
door. Upon each group of six sacks four wounded men may lie,
There is space between their feet and the opposite wall in which to
lay arms and equipment. For this, twelve sacks, 144 lbs, of straw,
and b vards of rope yarn will suffice.

(6) The classical method of suspension of stretchers in goods
waggons 15 known by the name of Zavodovski, and consists in the
fixing of strong rope cables across the roof of the waggon, from
which loops of rope depend for the reception of the stretcher handles.
It iz difficult to procure a cable suitable for the purpose, and the

Fiz. 191.—Plan of railway ambulance waggon (Zavodovski).

method lacks somewhat in stability ; anyone who has worked with
stretchers in a waggon fitted according to Zavodovski’s deseription
will agree that even with the ring-bolt attachments and secure
lashing too much movement is permifted. As an emergency plan,
and one suitable for practice by Voluntary Aid Detachments, the
directions given below are worthy of careful consideration.

To fit up a covered goods waggon on this plan, the following
materials are required —

(@) Four cables, 9 feet long and 1 inch thick, ringed at each end,
with a metal collar-shaped band to strengthen the ring,

(b) Eight large iron hooks.

(¢) Sixteen stout looped ropes of the thickness of drag ropes,
tied in the centre to form supporting loops for the handles of the
upper tier of stretchers.

(d) Thirty-two ring-bolts.
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(¢) Four solid circular poles, 6 feet long and 2 inches thick.

(f) Twenty-eight stout cords for lashings.

(¢) Eight military stretchers with handles are required to equip
the waggon.

With the materials enumerated above the waggon is fitted up
as follows :—Two hooks are fixed on the beam of the door on either
side, 3 feet apart from each other, and 1 foot to the inner side of
the edge of the door-bolts. The remaining four hooks are fixed
at the same height, two at each end of the waggon opposite each
other and 1 foot from the end of the vehicle. The four cables (A)

rest on these hooks, the centre of the eable being firmly fixed to the
centre of the pole (b). The sixteen loops (¢) are attached, four to
each pole, to suppmt the eight stretchers (D), and are lcoped on to
the poles by passing one end through the other. Twenty-four ring-
bolts are fixed in the floor, six under each pole. one beneath each
end of the pole, the remainder 9 inches apart, but arranged so

to leave 2 feet in the centre. Four ring-bolts are fixed immedi&t&l}'
on the inner side of the hooks on the beam above the doors. The
twenty-eight cord lashings are fixed thus —The twenty-four cords
(%), 5 feet | long, are fastened to the ring-holts in the floor ; two cords,
12 feet long, are fastened to the ring- “bolts above the door ; two cnrds,
12 feet long, are fastened to the ring-bolts at the end of the poles.
The lashings must be drawn tight, to prevent the swaying of the
atretchers,

(7) Improved Zavodovski Method.—The Zavodovski system can
be improved by suspending the stretchers from a transverse beam,
ag shown in Fig. 192,

Two tiers of stretchers, in all eight stretchers, can be suspended,
leaving an alley-way between them under ordinary eircumstances.
Under stress four additional wounded, twelve in all, can be accom-
modated in the central spaces, but no space is then left between
the stretchers. The method is well described in the Royal Army
Medical Corps Jowrnal, and it has certain advantages over the
Zavodovski plan in that the weight is more firmly supported and
excessive lateral movement is prevented. The study of the method
18 commended to Voluntary Aid Detachments, as only the simplest
fittings are required.

For the fitting of eight stretchers the following articles are
required :—

Sixteen 2-inch diameter serew rings, 2 inch thick ; eight wooden
brackets (elm if possible), four periﬂmteﬂ and f(.ll.ll slotted, with
33-inch holes ; sixteen 6-inch bolts and nuts; four larch or fir
poles not less than 31 inches diameter, of lengths to fit the waggon ;
60 yards of 3-inch hemp rope in four 15-yard lengths ; 80 yards of
small $-inch rope, 25 yards tarred-rope yarn. Twenty-two round ash
pegs, 34 x 1 inch.

In all cases the longitudinal distance between the supports,
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whether brackets or beams and ropes, should be 6 Ife-.:t, t-}le length of
the canvas of the stretcher. The method of preparing this apparatus
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is as follows :-—The iron rings are secured into the floor at the intervals
shown in the diagram, the end rows 12 inches from the end of the
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van:and the centre ones 6 feet from them. The brackets are next
bolted in position, the upper edge of the hole and slot for the ends
of the pole being 3} inches below the junction of the roof with the
wall. The poles are next put into place. The 2-inch ropes are now
rove.

Commence with a clove hitch and two turns round the rope
round one end of the pole, touching the bracket. Take the slack
end and reeve it through the ring below the bracket, passing it
from the wall side inwards. Reeve it through the next ring from
without inwards. Bring it up vertically and fasten it round the
bar with a clove-hitch 24 inches from the first knot. Bring down
the slack end, pass it from without inward through the ring verti-
cally below it, and from within outwards through the next ring,
bring up to the beam and fasten with a clove-hitch as before. Reeve
through the two last rings and fasten off with a clove-hiteh and
two turns round the rope. Now with a marline spike open the
strands and pass the pegs where shown in diagram, place whippings
below them, fasten the straps suspension loops formed of small
rope with slip-knots above them. The apparatus i3 now ready for
the stretchers. The straps should be 1 foof in length.

Lashings, as indicated in the diagram, should pass from the
centre of the 3-inch rope where it crosses the floor to the handles
of the lower stretcher—these stop vibration of the stretchers, and
help to keep the rope taut—and also between the handles of the
upper stretchers of parallel tiers to control lateral movement.

STRETCHER DRILL.—To carry out this drill the class should
be divided into detu-:,hnu,ntﬁ or squads of four bearers each. These
detachments should be drawn up in line, four paces intervening
between each. Military stretcher drill is carried out with four, five,
or six bearers, but as four bearers are usually sufficient for * First-
Aid 7 work, it 18 unnecessary to deseribe the details of drill where
extra bearers are available for lifting wounded and for carrying
accoutrements, rifles, ete. The No. 3 bearer of each detachment
should be told off to fetch a Sf-l‘ﬁtﬂhl':l‘, which he should place to the
right of his detachment on its side with the wheels or runners to
the right. If there be only one stretcher, each detachment should
be put through the drill in succession. Members of the class should
be told off to act as patients when they are required. The drill
should be carried out at first on the lines laid down in the Royal
Army Medical Corps Drill Book, as quoted below, or in the Drill
Bnni{ of the St. John Ambulance Association. It may readily be
adapted to special classes,

To March with Closed Stretchers. -The bearers, arranged as
shown in Fig. 165, step off with the left foot, the handles of the
streteher being carried in the right hands of the No. 1 and No. 3
hearers.
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I the following descri }J!fﬂﬂ& when the most modern inilitary stretchers
are in use, for the word ** wheels  read ** runners,” and for the word
* buckle 7 vead ** grip-plate.””  (See under “ Regulation Stretcher,”
p- 138).

To Prepare and Close Stretchers.

* Prepare Stretchers ! * Close Stretehers !

Bearers will next be taught how to prepare stretchers for use,
for which purpose the company, having lifted stretchers, will be
extended at intervals of four paces, and ordered to *° Lower
Stretchers !

On the command ** Prepare Stretchers ! (Fig. 193) Nos. 1 and
3 of each detachment turn to the right, kneel down on the left
lknee, unbuckle the transverse straps, and separate the poles, right
hand across, passing a hand under the traverse, to make certain
of 1ts bmng perfectly straight. They then arrange the slings on
the handles of the poles as follows :—The sling is doubled on Titself
once, with the tongue of the buckle outside ; the loop of the sling
is then passed over the near handle and the free ends placed over
the opposite handle. The whole then stand up and turn to the
left simultaneously, those on the left working by the stretcher
detachment on the right, the front rank man of which will give
the time by raising his disengaged arm. Nos. 2 and 4 stand fast
while this is being done.

* Close Stretchers ! "—When this order 1s given, Nos. 1 and 3
of each detachment turn to the right, kneel down on the left knee,
remove the slings from the handles, and place them on the gmund
beside them. They then bend inwards the jointed fraverse, and
ralse the canvas so az to prevent ifs falling between the pnlﬂs as
these are approximated. As soon as this has been done, Nos. 1 and
3 face each other, and rise, lifting the stretcher hL'bWt"E‘ﬂ them,
and resting the poles between their thighs, with the rollers to the
right of the company ; they then prﬂneed to roll the canvas tightly
mund the poles, tnwalds the right of the company, and to spread
out. the slings evenly on the top of the roll, a transverse strap at
either end ; the transverse strap is now paaa&d through the loop
of the other sling, then round the poles and canvas, and buckled
off tightly, the slings being on the top of the pole. Nos. 1 and 3,
slightlv stooping now. take hold of the stretcher with the right hand,
with the back of their hands to the right of the company, and looking
to the right detachment for time they rise erect, and after a slight
pause all turn to the front, Nos. 1 and 3 retaining hold of the handles
of the stretcher.

To repeat the exercise, the order ** Lower Stretchers ! will be
oiven, and the company then directed to prepare them as before,

The method of marching with folded stretchers is shown in
Fig. 168,

12
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To Lift and Lower Prepared Stretchers.
* Lift Stretchers ! ** Lower Stretchers I

The principal point to be attended to in lifting and lowering
prepared stretchers is unity of action on the part of Nos. 1 and
3 bearers of each detachment; No. 3 must be habituated from
the first to work simultaneously ‘with No. 1, to wait for No. 1 should
the latter not be ready to lift or lower as soon as he is, or to call
out “* Stand fast ! should No. 1 be in advance of him, and then
“@Go on!"” when ready. When the men, standing to prepared
stretchers, are directed to lift them, it will be done in the following
manner, at first by numbers, then judging the time :—

* Lift Stretchers ! ° Nos. 1 and 3 of each detachment stoop
down ; each grasps a doubled sling at its centre with the forefinger
and thumb of the right hand, removes it from the handles, and
stands up again; they each take a side pace to the right between
the handles of the poles: they then each place a sling over their
shoulders, dividing it equally, and with the buckle end over the
right shoulder.

“Two ! "—They stoop, slip the loops of the slings over the
ends of the poles, commencing with the left, separate the slings
with the knees, and then firmly grasp the poles: after a short
pause the word ** Three ! is given by the instructor, upon which
Nos. 1 and 3 of each detachment steadily raise the stretcher off
the ground, and stand up, holding the stretcher at the full extent
of the arms; during the operation No. 3 must closely conform to
the movements of No. 1, so that the horizontal position of the
stretcher may be maintained throughout.

* Adjust Slings ! 7 (Fig. 194).—No. 2 takes two paces forward,
and Nos. 2 and 4 turn about together. They adjust the slings over
the shoulders of Nos. 1 and 3, so that they lie below the collar of
the coat behind and in the hollow of the shoulders in front. if neces-
sary adjusting the length of the slings by means of the buckles.
No. 2 takes two paces to the rear, and Nos. 2 and 4 then front
together. Directly Nos. 2 and 4 see that Nos. 1 and 3 have stood
up, No. 2 takes two paces to his front and turns to the right-about.
No. 4 turns to the left-about, and both men then adjust the slings
on the neck and shoulders of Nos. 1 and 3 respectively, taking care
not only that the sling is well below the level of the collar of the
frock, but that it lies accurately in the hollow of the shoulder in
front. As soon as these points have been attended to No. 2 returns
to his place, and Nos. 2 and 4 turn about together, the whole working
by the right atretcher detachment, which will look to the left of the
company and give the time.

Note.—The order *“ Adjust Slings ! need not be given if Nos. 1
and 3 have adjusted the slings correctly when lifting stretchers.

* Lower Stretchers ! (Fig. 195).—On the caution * Lower !”
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Nos. 1 and 3 of each detachment prepare to stoop; and on the
word ““ Stretehers ! both men lower the stretcher very cautiously
on the ground, No. 3 again conforming to the movements of No. 1.
They then proceed to slip the loops of the slings off the ends of the
poles ; stand up, remove the slings from their shoulders, double
them, and hold them in the right hand in the manner above described
—viz,, at their centre, between the forefinger and thumb of the
richt hand, buckle to the front, and hand close to the side. On
the word ** Two /™ Nos. 1 and 3 stand to stretchers, stoop down,
arrange the slings on the handles, and stand up again.
To March with Prepared Stretchers.

* Company by No. — Squad ! 7 ** Advance !’ ** Retire ! 7
= Rught (or left) incline /'™ S Hal 7

The main purposes to be kept in view in marching with a stretcher
are as follows :——First, the mode of progression of the bearers
should be so lefrulmed as to avoid any impulse being fhewhy com-
municated to the stretcher. This can be best accomplished by the
broken step, a short pace not exceeding 20 inches, allowing no springing
from the fore part of the foot, and b} keeping the knees well bent
while the advance is being made. To prevent lateral swing, No. 1
moves off with his left im:-t, No. 3 with his right. And secondly, the
stretcher must be maintained on all occasions in the horizontal
position, or in a position as near to the horizontal as possible, the
inclination downwards, in the latter case, being towards the feet of the
patient s0 as to ensure the greatest amount of safety to the person
who is being carried upon it. Men of the same height are, therefore,
selected to act together as bearers; and, on sloping ground, the
eeneral rule for the bearers is to E&l'lj" the foot end of the stretcher
foremost down hill, but the head end foremost up hill. The
exceptions to this rule are mentioned on p. 184.

* Company by No.— Squad /7 = Advanee ! >—The squad on
which the Company will dress in marching is to be named.

Nos. 1. 2, and 4 step off with the left foot, No. 3 with the right,
in quick time, taking a short pace of 20 inches, knees bent, feet
raised as little as possible (see Fig. 200). The instructor should see
that the squad named marches straight on the point given, and that
the remainder preserve their interval and alignment.

* By No.— Squad ! 7 ** Retire ! "—-Each squad will move round
on the circumference of a cirele of which its No. 3 is the centre.
No. 3 will mark time, turn gradually in the direction named, and
the whole move forward when square.

“ By No.— Squad ! = Advance ! "—Each squad will resume
the original direction by a movement similar to that detailed for
retiring.

“ Halt ! The whole detachment halts.
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Moving to a Flank.
“ Right (or left) incline ! ™

“ Right (or left) incline ! ”—Each squad will move round on
the circumference of a circle of which its No. 3 is the centre. one-
eighth to the right (or left). No. 3 will mark time, turn gradually
in the direction named, and the whole will move forward when
facing in the new direction.

If the incline is repeated the squads will be in file, moving direct
to the flank indicated with an interval of one pace between them.

On the command * Advance ™ or ©* Retive ” the original direction
will be resumed, turning to the left in advancing and to the right
in retiring for a right incline and the opposite for a left incline.

The broken step requires much practice and frequent repetition
before the proper carmage of wounded men on stretchers can be

secured.
To Load and Unload Stretchers.

“ Take Post!” “ Advance !’ “ Lower Stretchers !
* Prepare Strelchers !

- - [ ] - ,I"'"
" For Loading !'™ { f,ff}ff”f 3
o1

*“ Load Stretcher ! '{ ; Ez{i;, »» (new drill).

“ Lift Siretchers ! *° Advance ! ™ ** Halt ! *° Lower Stretchers ! ™

s ¢ il B re £
* For Unloading ! { T _{_;.f,.?:;‘f”
or

* Unload Stretefier ! { ?;{LT; s (new drill).

To place a patient on a stretcher involves three separate opera-
tions, viz. —

(1) The patient must be lifted off the ground by the bearers of
the detachment.

(2) The stretcher must then be laid on the ground immediately
under the patient by one of the bearers.

(3) The patient must then be lowered on the stretcher by three
of the bearers (Nos. 1, 2, and 3), assisted by the fourth (No. 4).

The most essential point in conducting the lifting and laying
is unity of action on the part of the bearers to whom it is entrusted,
including as it does the proper distribution of the power (the bearers’
hands and arms) under the weight. No. 1 supports the neck and
chest ; No. 2 the loins and hips ; and No. 3 the lower limbs. It
must be distinetly understood by the bearers that, although each
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man is to raise a certain part of the weight of the patient’s body,
all must act in concert, else the patient’s injuries and sufferings
may be seriously aggravated by want of attention to this point.

A party of patrent& Inupﬂrtmnatf- to the number of stretcher
squads, will be extended to four paces, marched ten paces in front
of the company, and directed to lie down with their heads towards
the company.

“ Take Post ! ** Advance ! (Fig. 196).—Each stretcher squad
moves off by the nearest way towards its corresponding patient,
the No. 4 placing himself on the right of the centre of his stretcher
as the squad disengages. Each squad halts when the No. 1 arrives
one pace from the patient’s head, Nos. 2 and 3 covering correctly
in a line with the patient.

** Lower Stretchers ! "—As before detailed.

*“ Prepare Stretchers ! "—As before detailed (Fig. 193).

In military stretcher drill the order ** Collect Wounded  is first
given, when each stretcher squad doubles by the shortest route to
the corresponding patient, and halts without further word of com-
mand when one pace from the head of and in line with the patient.
No. 4 gives the orders ** Lower Stretcher ™ and ** Prepare Stretcher,”
and, while Nos. 1 and 3 prepare the stretcher, No. 4 and No. 2, with
extra bearers if available, render first a.id to the p&tient

* For Loading ! ** Prepave ! " or ** Load Stretcher ! (Figz. 197
and 198).—Nos. 1, 2, and 3 advance to the left side of the patient,
No. 4 to his right, No. 1 halting opposite the knees, Nos. 2 and 4
opposite the hips, and No. 3 opposite the shoulders. The whole
then turn inwards together.

“ Two ! 7’-—On the word ** Two " the bearers kneel on the left
knee and take hold of the patient, No. 1 passing his hands and
forearms beneath the patient’s legs, hands wide apart. Nos. 2 and
4 pass their hands and forearms beneath the patient’s hips and
loing, No. 3 passes his left hand across the patient and under his
right shoulder, the right hand beneath the left shoulder of the patient.

“ Lift ! (Fig. 197).—On the word “ Lift " all slowly Lift the
patient off the ground and rest him on the knees of Nos. 1, 2, and 3,
No. 4 disengages, doubles to the centre of the stretcher, grasps a
pole in each hand, left hand across, lifts the stretcher and places
it directly beneath the patient (Fig. 198), kneels on the left knee
and again assists In supporting the patient.

In lifting the patient off the ground, No. 4 will give special
instructiong as to the care of the injured part. 1f the injury be a
severe one, it is the duty of No. 4 to attend personally to the injured
part, and he may direct another bearer to replace him if necessary.

“ Lower!"” {Fzg 199).—The patient is lowered slowly and
gently on to the centre of the canvas, the bearers disengage, stand
up and front, No. 1 stepping forward and No. 3 stepping back to
place themselves opposite the handles of the stretcher.
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Bearers turn to front after rising.

The stretchers may now be lifted and the company practised in
marching with loaded stretchers (Fig. 200), after which the company
will be halted, the stretchers lowered and unloaded as detailed
below.

“ For Unloading ! = Prepare!” or * Unload Stretcher !
(Fig. 201). —The whole turn inwards together, No. 1 placing himself
opposite the knees, and No. 3 opposite the shoulders of the patient :
they kneel on the left knee and take hold of the patient as described
for loading.

* Lift ! "—On the word “ Lift ! 7 the patient is lifted and sup-
ported as before. No. 4 grasps the stretcher as described, and
lifting it clear of the patient, carries it forward, placing it on the
ground one pace clear of the patient’s feet. He then rejoins his
gquad and resumes the support of the patient.

* Lower ! "—The patient is gently lowered to the ground, the
bearers disengage, stand up, turn to their front and march straight
forward to their position at the stretcher, where they halt.

To Load and Unload Stretchers with Reduced Numhers.—-w-im
Three Bearers.—In the event of there being only three bearvers
available, the stretcher will be placed at the patrents head, and
in the same line as his body. The bearers will then lift the patient,
rise to an erect position, carry him head foremost over the foot
of the stretcher, the horizontal position of his body being maintained
throughout the movement, and then lay him in a suitable position
on the canvas., When unloading, the patient will be lifted and earried
head foremost over the head of the stretcher. To lift the patient—
one bearer, placing himself on the injured side in a line with the
patient’s knees, raises and supports the lower limbs ; the other two
bearers raise the body—kneeling down, on opposite sides of the
patient near his hips, facing e&ch other, they pass an arm under
his back and under his thighs, and lock their fingers, thus securing
a firm grasp preparatory to lifting the trunk.

With Two Bearers.—When only two bearers are available, the
stretcher will similarly be placed at the patient’s head, and in the
same line as his body. The bearers will then lift the patient, rise

to the erect position, carry him, in ]uadmg, head foremost over
the foot of the stretcher, and in unloading, head foremost over the
head. The method of lifting will vary aeccording to whether the
lower limbs are severely injured or not. (a) With a severe injury of
one of the lower limbs, both bearers place themselves on the injured
side ; the one in a line with the patient’s knees must raise and
support the lower limbs, the one near the patient’s hips the body :
assisted by the patient himself as far as possible, the horizontal
position of the patient’s body being maintained throughout the
movement. (b) With the lower limbs intact or only slightly injured,
the patient may be lifted by one of the improvised seats described
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on pp. 136 and 137, provided, however, that there are no symptoms
of shock present; in the Iatter case, method (@) must be resorted to.

Adapted Stretcher Exercise. -Patients being told off, the detach-
ments, or each detachment in succession, may be put through the
following exercise, which should be carried out on the principles
detailed above :—

Take post at the head of patient | | Mareh !

Longer stretcher ! . Halt !

For loading, lift patient ! E Lower stretcher !

Lower patient ! ' For wnloading, lift patient !
Lift stretcher ! Lower patient !

Adjust slings ! Fold up stretchers !

General Rules for the Proper Carriage of Stretchers. —These rules
cannot be better laid down than in the words of Professor Six T.
| ongmore in his T'reatise on. Ambulance, which are now quoted :—

“(1) When slings are used to assist the bearers in carrying
stretchers, care should be taken at starting that they are buckled,
so that the parts supporting the poles are all at equal distances
from the surface of the ground.

“(2) As most ground over which wounded have to be carried is
likely to present irregularities of surface, it becomes an important
matter for bearers to practise the carriage of stretchers, so as to
acquire a facility of keeping the stretcher level, notwithstanding
the ground is uneven. Bearers trained and habituated to this
duty perform it with ease and dexterity, irrespective of differences
in their own respective heights ; while those who have not practised
it are not unlikely to cause considerable distress to the person
carried, when they have to carry him up and down hill, in con-
sequence of their deficient training. A concerted action of the front
and rear bearers is necessary, and each must be aware what part he
is to perform, according as the end of the stretcher at which he is
placed is rendered luglm or lower by the unevenness of the surface
over which they are passing. The art can readily be acquired by
practizing the carriage of the stretcher up and down steps. In this
practice the front and rear bearers should occasionally change their
respective positions. A bearer should also be carried on the stretcher
in turn, so as to be made practically aware of the effects of even and
uneven carriage,

“(3) If the ground over which the conveyance has to pass
presents a general ascent, and the bearers are of different heights,
then the rear or No. 3 bearer should be the taller and stronger man,
for his greater height and the greater strength of his arm will be
useful in supporting and raising the stretcher up to the level of the
end carried by the foremost man. The weight of the stretcher will
naturally be thrown in the direction of the man on the lower level.

*(4) If the ground presents a general descent, the front or No. 1
bearer should be the taller and stronger, for the same reasons as
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those just given as re,gards the No. 3 bearer under the opposite
& lrculmt&ncﬁﬁ mentioned in Rule 3.

“(5) A sick or wounded person on a stretcher should be carried,
if the ground be tolerably level, with his face looking towards the
direction in which the bearers walk. The front or No. 1 bearer
then supports the end of the stretcher at which the patient’s feet
are placed ; the bearer near the patient’s head is the rear bearer.

“(6) If the bearers have to carry the stretcher up hill, the leading
bearer should support the end of the stretcher on which the patient’s
head is placed, excepting in the case mentioned under Rule 7.
Each bearer will turn to the right about to carry this out.

“(7) If the bearers have to carry the stretcher down hill, the
rear, No. 3, bearer should support the end on which the patient’s
head is placed. The reverse position should be assumed by the
bearers, both as regards going up hill and going down hill, in case
the patient being carried is suffering from a recent fracture of the
thigh or leg.

*“ The patient’s comfort and welfare will be best consulted as a
general principle by the arrangements named in Rules 6 and 7.
Although under all circumstances the level position should be
sought for as much as possible, still, if the slope of the ground be
such that it cannot be attained, it appears desirable that the inclin-
ation downwards should be towards the feet rather than towards
the head of the patient. But with regard to the exception named,
the reverse position of the patient is directed, in order to prevent
the weight of his body pushing the upper end of the broken bone
down upon the helpless and motionless portion of the limb below
the seat of fracture.

“(8) No attempt must be made to carry a helpless patient
over a high fence or wall if it can possibly be avoided ; it is always
a dangerous proceeding. The danger is, of course, increased in
proportion to the height of the wall or fence. But even if the wall
be not much higher than one over which the bearers can step, the
stretcher must be made to rest upon it, to the inconvenience and
probable pain of the patient, while each bearer in succession gets
over the obstruction; and it 1s better even to avoid this incon-
venience, provided the avoidance does not entail great delay. 1f
the fence or wall be high, either a portion of the wall should be
thrown down, or a breach in the fence made, so that the patient
may be carried through on the stretcher ; or, if this be not readily
practicable, the patient should be carried to a place where a gate
or opening does already exist, notwithstanding the distance to be
traversed may be increased by the proceeding. It is better that
the transportation should be somewhat delayed than the safety
of the patient’s limbs or life risked.

" (9) In erossing a ditch, dyke, or hollow, the stretcher should
be first laid on the ground near its edge. Nos. 1 and 2 then descend.
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The stretcher with the patient upon it is afterwards advanced.
Nos. 1 and 2 in the ditch supporting the front end of the stretcher,
while its other end rests on the edge of the ground above. While
thus supported, Nos. 3 and 4 descend. All the Nos. now CATTY
the stretcher to the opposite side, and the fore part now being made
to rest on the edge of the ground while the rear part is supported
by Nos. 3 and 4 in the ditch, the Nos. 1 and 2 ave left free to climb
up. The stretcher is now pushed or lifted forward on the ground
above, and rests there, while Nos. 3 and 4 climb up. The bearers
then carry the stretcher on.

*(10) On no account should a stretcher be carried on the shoulders
of two or four bearers. The evil of such a proceeding is not only
that it is difficult to find several bearers of precisely the same height,
so that a level position may be secured, but also that the wounded
or sick person, if he should happen to fall from such a height owing
to the helpless condition in which such a patient usually is, 13 not
unlikely to sustain a serious aggravation of the injuries he may
be suffering from. Moreover, one of the bearers of a stretcher ought
always to have his patient in view, 80 as to be aware of heemorrhage,
famtmg, or other change uaquu mg attention taking place, and this
cannot be done when the patient is carried on the shoulders. The
height, too, 18 calculated to cause the patient uneasiness and fear
of falling off, which is also degirable to avoid. For all these reasons,
notwithstanding that bearers will often attempt to carry a patient
on a stretcher upon their shoulders, from the weight being borne
more easily in that position, or with a view of relieving a fatigued
condifion of the arms, the practice should be strictly forbidden.”
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CHAPTER XVI.
THE AFTER TREATMENT OF AMBULANCE CASES.

Brp axp BeEppiwe—THE Sick Booa—VENTILATION OF THE SE RooM—
Durssmnes—WATERPROOFS AND DEAW SHEETS—PATIENT's TEMPERATURE
—ArrLIcaTION OF HEAT A¥D CoLp—CRADLES— BED-S0oRES— ADMINI-
STRATION OF LIEDICIFEF'-—‘DHREH‘F&TIDE OF THE PATIENT,

No course of ambulance lectures is complete without some account
being given of the after-treatment of accident cases. Such treat-
ment usually falls into female hands, and the matter dealt with
in this chapter is intended to fill in ladies’ ambulance classes the
place which 1s taken in male classes by stretcher drill and ambulance
transport.

1. Bed and Bedding.—The bed should be placed, if possible,
in the centre of the room in which the patient is to lie, so that it
may be approached on either side, and be in a suitable position
for removal of the patient from a stretcher.

The bed may afterwards be shifted to a more convenient position.

The bed should be prepared for the reception of the patient.
A straw mattress i3 usually the best, and 18 an essential in the treat-
ment of leg and thigh fractures. No fracture of the thigh or leg
can be kept in proper position on a feather bed or other soft mattress
into which the limb sinks.

Hot bottles should be placed in the bed.

Hot bottles should be rolled in flannel in every case. Great
care must be taken in applying hot bottles to unconscious patients,
who cannot complain if the heat be excessive, and may be severely
burned if proper precautions are not taken.

If shock or collapse be present the bedding should be arranged
so that the patient may be laid between blankets.

2. The Sick Room.—The patient’s own room should be chosen
if possible, but if it be an upstairs room, and the patient have to
be carried on a stretcher, a room on the ground floor may be selected.
All useless furniture should be removed.

The sick room is best ventilated by raising the lower sash for
a few inches, and supporting it by a piece of hoard which has been
made to fill the gap exactly. Ventilation then goes on between
the upper and lower sashes without any sensible dra.ught, and the
air in the room can in this way be kept sweet and moist (see Fig.
202).
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The room should be kept at a temperature of 60° to 657 F,

3. Dressings, etc.—For an accident case which requires dressing,
the following requisites should have been obtained :—

Basins, nail brushes, hot water (in kettle), cold water (in jug),
carbolic acid, tincture of iodine, cotton wadding, lint, and bandages.
If there be time all water should be boiled before using, and lint,
gauze, or cotton wool, which are to be used as mops or dressings
applied directly to the wound, should be sterilised by boiling.

Fig. 202 -—Method of ventilating room between upper and lower
sashes of window.

If a fracture has to be “ set,” suitable splints should be in
readiness, previously well padded with cotton wool.

Emergency disinfectants and dressings (see under the Antiseptic
Treatment of Wounds) may have to be prepared according to the
nature of the acecident.

If the case bhe one of poisoning, the emergency emetics and
antidotes suitable to the particular case should be procured at once
and laid out neatly on a table in the sick room.

4. Waterproofs and Draw-sheets. -Where there is likelv to be
soakage of blood from a wound, a waterproof or Mackintosh sheet
should he placed below the part. If this be not at hand, a ** draw-
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sheet.”” will do equally well. It is made of a folded bed-sheet placed
below the part, and so arranged as to be gradually drawn through
as 1t 18 soiled, so that a clean part may be brought below the
patient while the soiled part is folded up.

5. Patient’s Temperature.—This should be ascertained every
few hours to see if fever be present, and if so, to what extent. In
ordinary cases it is taken morning and evening. The temperature
1s ascertained by the clinical thermometer (see Fig. 203), the bulb

23

Fig. 203.—Clinical thermometer.

of which is placed either in the patient’s arm-pit next the skin,
in the groin, or in the mouth below the tongue. The latter method
should not be used in young children, who may bite and break
the glass of the bulb. The thermometer should be left in situ from
three to five minutes. The level at which the mercury stands in
the stem should then be read off and registered on a clinical chart.
The arrow at 98-4° indicates the normal temperature of the body
in health. A clinical chart may be prepared to show a morning
and evening temperature by ruling a piece of paper in the way
shown on p. 189. The morning “and evening temperatures are
indicated on the chart by dots, and the dots are then joined by lines.
The normal temperature (indicated on the chart by a thick line) is
98-4° Fahr., or 37° Cent. The thermometer should be placed in
a vessel containing a little weak carbolic solution, and should have
the mercury shaken down to the mark 97° before being again used.
Fig. 204 is a copy of the temperature chart from a hospital case
of poisoned wound of hand and forearm, and shows high fever at
night and a gradual fall of temperature as the absorption from the
pmaun&d wound decreased under antiseptic treatment.

. Application of Heat and Cold.—Heat is applied either by
poultices, fomentations, or hot bottles,

Poultices.—Dry poultices consist of a layer of heated cotton
wadding applied next the skin and covered by a piece of oiled silk
to keep in the heat. They are very suitable for application to parts
such as the front of the neck, where the weight of an ordinary
poultice is not well borne. Moist poultices are made either of lin-
ceed or oatmeal. A linseed or oatmeal poultice is made by adding
to boiling water a sufficient quantity of meal to make the poultice
thick enough to be spread with a knife, and too thick to run off
when laid on a sloping surface. The poultice, mixed in a bowl, is
then spread with a large warm knife or spatula over a handkerchief
or piece of flannel, an edge of an inch wide being left all round.
This edge is then turned down over the meal so as to leave a square
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of uncovered poultice surface. The meal surface of the poultice
should then be applied next the skin, and to prevent the meal from
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sticking to the skin a little oil is smeared over its surface before
application. The heat of the surface should be tested with the
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back of the hand before it is applied to the patient. Such a
poultice should be changed about every two hours If much pain
be complained of, as in cases of sprains, a teaspoonful of landanum
may be sprinkled over the face of the poultice.

Heat may also be applied by fomentations, which are flannel
cloths wrung out of very hot water. A fomentation should be
covered over with a layer of flannel, or, still better, with water-
proof sheeting, to keep in the heat. It should be changed every

Fig. 205.—India-rubber hot-water bottle.

fifteen or twenty minutes. If the pain be very great a dessert-
gpoonful of laudanum may be poured over the ﬂanncl as In the case
of anodyne poultices. Heat may also be applied by hot bottles.
A very serviceable method of applying heat to a joint is to lay
over it an india-rubber bottle filled with hot water (see Fig. 205).
Application of Cold.—Cold may be applied in cases “of injury
to the head by wringing towels out of cold water and applving

Fig. 206.—Method of applying cold to head by Leiter's tubes.

them over the upper part of the back of the head. They have
to be frequently changed. A better method is to procure a bladder
and to lay it half-filled with ice or cold water on the top of the

patient’s head.
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For the continuous application of cold to the head nothing is
better than Leiter’s block tin tubes, which fit the head like a cayp,
and through them a constant stream of eold or iced water is kept
circulating. The ordinary way of using these tubes is shown in
Fig. 206.

7. Cradles. -Cradles are employed to take the weight of bed-
clothes off an injured limb or foot. The hospital cradle is shown
in Fig. 207. A cradle may be extemporised by putting the arm

Fig. 207 —Cradle.

or leg through a Imt box, the end of which has been knocked
out. .‘-Luathm way 1s to support the bed-clothes on a three-legged
stool, or to put a a gimlet through the bed-clothes and lift the,m uﬂ
the part by strings fastened to “the gimlet and attached to the top
and foot of the bed.

8. Bed-sores.—Bed-sores occur in debilitated patientz on de-

Fig. 209.—Circular air cushion.

pendent parts pressed on by lying, and particularly over the sacrum,
shoulder-blade, and outer and upper parts of the thigh. The skin
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over a part threatening to break out into a bed-sore becomes hot,
red, and painful. _It should be attended to at once by bathmg
the part with weak whisky in water, or spirit lotion, and h\ dusting
over it a soft powder like starch, or smearing over it zinc ointment
or cold cream. If the skin be alread}' broken, the parts should be
washed with warm water and covered with zine ointment on lint.
It has been recommended to cover a bed-sore with a thick batter
made of white of egg, flour, and brandy. This dries over the irri-
tated spot and protects it. Collodion may be similarly employed.
An air or water pillow (see Fig. 208) may also have to be procured,
and used to diminish the pressure on the irritated and inflamed
gpot. Air cushions are usually covered with a flannel or linen
wrapper, which is heated before the cushion is placed under the
patient. In bad cases where large bed-sores are present or likely
to oceur, water-beds are employed.

9. Administration of Medicines.—Medicines should be given
regularly at the time ordered. The following terms are usually
employed in directing the dosage :—

m i. = one minim or a drop.

gri. = one grain.

3l = one drachm = one teaspoonful.

oij. = two drachms = one dessertspoonful.

e four drachms } = one tablespoonful,
or Jss. = half-an-ounce

gviij. = eight drachms | _ ., wineglassful.
or Fi. = one ounce, )

10. Observation of the Patient.—It is the duty of the attendant
to watch the patient carefully, and to note any change in his con-
dition. Complaints of pain, change of posture or any particular
attitude, sweating, vomiting, rigors or ** shakes,” should all be
watched for and noted. The duration of sleep, the condition of the
tongue, the rate of the pulse, and the amount of fluid and solid
nourishment taken in the twenty-four hours should be set down
neatly on a special chart prepared for the purpose. Such infor-
mation is often of great assistance to the medical attendant.
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CHAPTER XVIL
VOLUNTARY AID DETACHMENTS AND THEIR WORK.

DeFIsITION—MEDICAL SERVICE 0F A TERRITORIAL Diviston—FIiELD AMEU-
LANCES—CLEARING HOSPITALS—REST STATIONS—GENERAL Hosprrans—
CoMmposITION AND TRAINING OF VOLUNTARY AID DETACHMENTS, AND OF
a1, Joux Couxty Compaxies—THE GEXEva COXVENTION.

VorunTarRy Aid Detachments are composed of men trained in
“ First-Aid ” and in the management and improvisation of ambu-
lance transport, and of ladies trained in first-aid, home nursing, and
hygiene. They form part of the technical reserve, and have heen
organised to fill the gap which exists in the Medical Service of the
Territorial Force between the Field Ambulance, which operate in
the immediate rear of the fighting force, and the General Hospitals
at the base or far end of the Lines of Communication. They will
provide personnel for the clearing hospitals, the stationary hospitals,
the rest stations on the railway lines, and the ambulance trains,
and to be of service they must be thoroughly organised, trained,
and equipped. That an immense amount of work would fall to
these volunteer agencies can be demonstrated most clearly by
considering the provision which would have to be made for the
sick and wounded on mobilisation of the Territorial Force. If the
establishment of the Territorial Force be taken as 300,000, probably
1,000 sick would have to be attended to daily, and arrangements
would have to be made for the daily hospital treatment of 2 per
cent. of the force, or 6,000 men. In the event of a general engage-
ment, it i3 probable that only three-fifths of the force (or 180,000
men) would be engaged at one time. Of these 3,600 would be killed
in action, 12,600 would require hospital treatment, and 1,800 would
be only ** slightly wounded * and fit to return to duty in a few days.
Of the 12,600 men ° severely wounded ” and requiring hospital
treatment, a large proportion might be treated in the stationary
hospitals, but 5,000 at least would eventually have to be sent to
the base. All these sick and wounded would have to be handled
by Voluntary Aid Detachments, and, as the work must be carried
out in conjunction with and under the direction of the Royal Army
Medical Corps of the Territorial Force (R.A.M.C., T.F.), it is desir-
able that members of these detachments should be familiar with
the scheme of medical aid provided for a Division of the Territorial
Army. The author has prepared a diagram (Fig. 210) showing
13
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{a) the composition of a Territorial Division ; (b) the distribution of
the medical aid in the collecting area or R.A.M.C., T.F. area, which
extends from the front to the clearing hospital, and in which the
work is carried out by the Royal Army Medical Corps of the Terri-
torial Force ; and (¢) the evacuating arvea, or V.A.D. area, which
extends from the clearing hospital, a]nnrr the lines of communi-
cation to the general ht)splml at the base. For the sake of clearness
the numbers placed opposite the territorial units and V.A.D, hospitals
and stations in the diagram will be followed in the description.

The medical service of the division is under the command of
the Assistant Director of Medical Services (A.D.M.S.), or Admini-
strative Medical Officer (A.M.0.), as his original title was, a Colonel
of the Army Medical Service, who iz on the staff of the General
Officer commanding the Division (G.0.C.).

(1) A Territorial Division (of which there are fourteen in the
Territorial Army) consists of three Brigades of Infantry (12,000
men), along with Divisional Troops—Reyal Field Artillery, Royal
Engineers, Army Service Corps, and Royal Army Medical Corps—
bringing the total strength of the Division up to about 19,000 men.

(2) A Brigade of Infantry consists of four battalions
{Bn. = Battalion).

(3) A Battalion of Infantry may be taken as 1,000 strong.

(4) The Regimental Medical Service consists of a Medical Officer
(M.O.), detailed from the Royal Army Medical Corps, and attached
to the battalion for duty. He is allowed a lance- -corporal to act as
orderly, and a private to drive the cart containing the medical
equipment of the battalion. Attached to the battalion to assist in
the purification of water and disinfection, ete., are four privates
of the Royal Army Medical Corps, while the battalion provides
from its own ranks one N.C.O. and eight men to act as sanitary
police and to assist in the removal or destruction of camp refuse.

(5) The M.O. has under his command 16 regimental stretcher
bearers (16 S.B.), provided by the battalion to which he is attached ;
bandsmen of the battalion act as stretcher bearers, and are specially
trained in first-aid and stretcher drill by the M.O. Pipers of High-
land regiments are not available for this purpose, as they have to
play their companies into action.

Regimental streteher bearers are not protected under the Geneva
€onvention (q.v. infra). They are not employed exclusively in the
care of the sick and wounded, and are, therefore, not entitled to
wear the * Geneva Cross ™’ or ~ Red Cross 7 armlet—the badge of
neutrality-—as men of the Royal Army Medical Corps and members
of Voluntary Aid Detachments, duly authorised and holding identity
certificates, can do.

(6) A Field Ambulance is the medical unit, and its duty is the
collection and removal of sick and wounded from the battlefield.
There are three field ambulances in a territorial division—one to
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each brigade. At regimental * Aid Posts,” which should be under
cover, a field ambulance takes over sick and wounded from the
Regimental Medical Service through its ™ Bearer Division,” which
also searches for and attends to wounded, and transfers all cases
back to a “ Dressing Station,” or emergency field hospital, which
is pitched and worked by the * Tent Division ** of the field ambu-
lance. Slightly wounded cases are marched back to the Divisional
“ Collecting Station.” FEach field ambulance has an operating
tent, and sufficient bell tents to accommodate 150 patients, and
has nine fully qualified medical officers belonging to the R.AM.C.,
a quarter-master, and 220 other ranks. The field ambulance (T.F.)
provides its own transport drivers (with the exception of three
privates of the Army Service Corps), and has on charge ten ambulance
waggons for the transport of sick and wounded, general service
waggons for the carriage of medical and surgical panniers and other
medical equipment, and forage and water carts.

The Essential Requirement of a Field Ambulance is Mobility.—
It is necessary that it should be so fully equipped, trained, and
provided with transport as to be able to move forward rapidly
with an advancing force, to attend with all speed to the wounded,
and to evacuate these to the rear, and, above all, to be able to
pack up and move with the fighting force after an action. Ambulance
wagoons, therefore, cannot proceed far to the rear with the wounded ;
they must rejoin their unit the same day.

(7) Clearing Hospitalis the name given to a unit which is organised
to evacuate the sick and wounded from the field ambulances, and
to pass them on to the rear, or return slightly wounded cases to the
front as soon as possible. There is no such unit in the Territorial
Force, and it has to be provided by V.A.D.s. Such an hospital will
be housed either in tents or improvised buildings, halls, barns,
schools, farmyards, ete. Nominally a clearing hospital should
provide accommodation for 200 sick, but as there is only one to
each division, it must be capable of expansion, as a much larger
number of casualties may have to be dealt with.

In the Territorial Force the clearing hospital is not provided aith
equipment, lransport, or personnel, and it is here that the important
duties of the Voluntary Aid Detachments begin.

The V.A.D.s will have to prepare buildings for hospital use,
to extemporise operating rooms, wardsg, and beds, and to improvise
ambulance waggons from hay-carts, lorries, motor omnibuses, motor
lorries, and the ordinary and motor waggons of the Army Service
Corps which are returning empty to rail-head, as already described..

From this point back to the base the care of the sick and wounded
18 entively in the hands of V.A.D.s.

(8) A Stationary Hospital, of which there are two to a divigion,
has accommodation for 200 sick nominally, and is placed near
rail-head, or on the lines of communication. It takes over the sick
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and wounded from the clearing hospital, and passes them on to
the base, or returns convalescent cases to the front. Like the
clearing hospital, it will have to be improvised by V.A.D.s from
suitable buildings, and may be broken up into smaller hospitals
of 50 beds each.

(9) Ambulance Trains and Rest Stations.—From rail-head the
sick and wounded are conveyed back to the general hospital at
the base in ambulance trains. These will have to be improvised
by V.A.D.s, as described in the chapter on Ambulance Transport
(g-2.)- .

The Women’s Defachments may assist in the care of the wounded
travelling in the ambulance trains, but their most important duty
15 to take charge of rest stations on the railway line, where sick
and wounded are tended and fed during breaks in a long railway
journey, or removed for nursing to wards improvised in suitable
buildings near the raillway station.

(10) General Hospital is the name given to a hospital of 520 beds
at the basze, to which the sick and wounded of the division are
evacuated. [t will be located in a large city with a Medical School,
and as the ordinary Civil Hospitals will not be available, being
required for the civil population of the town and district, the general
hospital will be housed in buildings suitable for the purpose. These
have already been surveyed, and large halls and schools, with
accommodation for the nursing staff and up-to-date cooking and
lavatory accommodation, have been selected for the purpose by the
military authorities.

The administrative staff of the hospital consists of three officers
and 43 men of the Royal Army Medical Corps, T.F., who have put
in their annual training at Netley, Aldershot, or Woolwich, and
are conversant with the Wurkmg and administration of a large mliltar}r
hospital (R.A.M.C., T.F. nucleus). Sixty-six extra pnvates will be
eull-;ted on mobilisation to bring the personnel up to war strength.

The services of selected physicians and surgeons of civil hospitals
in the city in which the general hospital is located will be available
on mobilisation. These form the a la suite staff.

A Territorial Force Nursing Service has been organised, and a
full staff of trained nurses has been enrolled for service in each
general hospital. The matrons of this T.F. Nursing Service have
opportunities of attending courses of instruction in military nursing
at Netley, Aldershot, Woolwich, and other large military hospitals.

From the description given above, it will be seen that the Vol-
untary Aid Detachments operating in the rear of a territorial division
will be spread over a large area of country, and will have different
duties to perform according to the part of the area in which they
are working. The main duties of the Women’s Detachments will
consist in assisting in the preparation of farm and village buildings
as stationary hospitals, in the nursing of sick and wounded in these
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hospitals and in ambulance trains, and in the management of the
rest stations at selected points on the railway line. The male detach-
ments will have to act as stretcher bearers between the advance
posts and the clearing hospital, to assist in the improvisation of
buildings—schools, church halls, barns, and cottages—for clearing
and ‘statlonm} hospitals, to improvise stmtchma ambulance waggons,
motor ambulances, and railway ambulance waggons, as already
fully described in Chapter XVI. { L)

The Main Duty, therefore, ni Male Voluntary Aid Detachments
is Improvisation.—As their work 1z mainly concerned with ambulance
transport, it seems desirable that a proportion of the members of
each detachment should be specially trained workmen—wheel-
wrights, farriers, carpenters, saddlers motor mechanies, and
chauffeurs,

The sphere of action of Voluntary Aid Detachments, and their
exact relation to the Medical Units of the Territorial Foree, with
which they have to co-operate, are clearly shown in Plates I. and

. (Figs. 211 and 212), which the author, when Administrative
Medical Officer of the Highland Division (T.F.) prepared for this
purpose. Plate I. shows diagrammatically the medical aid which
would be required by a Brigade of the Territorial Army in the field.
Each of the four infantry battalions of the brigade has its own
stretcher bearers under the command of the Regimental Medical
Officer. The wounded are tended by the regimental stretcher
bearers, and by the stretcher squads of the field ambulance, which
takes over all the brigade casualties.

The field ambulance of the Royal Army Medical Corps consists
of three sections, A, B, and C, and each of these is divided into a
Bearer Division in front and a Tent or Hospital Division in the rear.
The bearer division with its stretcher squads and ambulance waggons
transports the wounded to the Dressing Station, where they are
handed over to the surgeons and men of the tent division, which
has pitched and prepared operating and hospital tents for the accom-
modation of 150 patients.

From the dressing station to the rear the evacuation and care
of the wounded have to be undertaken by Voluntary Aid Detach-
ments. In this connection the diagram shows first a G.’mrm{; Unat.
proposed by the author to consist of selected V.A.D.s, which have
been specially organised and trained in the improvisation of stretehers,
ambulance waggons, railway waggons, ete., as described in the chapter
on Ambulance Transport. These detachments should have in their
ranks wheelwrights, farriers, earters, blacksmiths, and other special-
ised operatives, whose services would be useful in the preparation
and management of extemporised transport. Other selected V.A.D.s
would form *° Aid Posts,” to afford temporary shelter and refresh-
ment for the wounded on their way back to the Clearing Hospital.
which would have been prepared and staffed, as already described,
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by competent male and female Voluntary Aid Detachments. The
wounded on the ambulance trains would be nursed and watched by
members of the Female Detachments, and to these ladies would also
fall the work of providing refreshments at the Rest Stations on the
railway line. If the journey by rail iz a long one, arrangements
will have to be made to detrain the wounded into suitable hmldmth
where they can be dressed, rested, and fed. On arrival at the town
in which the general hospital is located assistance would have to
be given by V.A.D.s in detraining the wounded and in conveving
them to the various buildings which had been fitted up for hospital
purposes. There the wounded are handed over to the officers and
men of the R.AM.C. (T.F.), who do the administrative work of the
hospital, which is staffed by civilian physicians, surgeons, and nurses,
who have been chosen for this purpose by the War Office, and who
form part of the Technical Reserve.

To show how this would work out in actual practice, the author
has taken as a concrete instance the case of the Highland Division
and Highland Mounted Brigade of the Territorial Force drawn up
on a wide front to oppose a landing on the shores of the Moray
Firth (see Plate II., Fig. 212). {}ne of the four general hﬂﬂpltﬂlib
proposed for Secotland is located in Aberdeen. and there accommo-
dation would be provided for 520 sick and wounded. The chain
of medical assistance from the front to Aberdeen is shown in Plate I1.
The Highland Mounted Brigade, consisting of Lovat’s Scouts and
the Fife and Forfar Yeomanry, posted on the left flank of the de-
fending force, is attended by the Highland Mounted Brigade Field
Ambulance from Inverness, which has personnel, light ambulance
waggons, and equipment sufficient for 100 patients. Further along
the coast are the three Infantry Brigades, which form the I-I'Lghlﬂnd
Division, along with the Field Artillery, Engineers, and Army Service
Corps, which are not included in the plate. Each brigade of four
battalions has a field ambulance attached, as below :—

Seaforth and Cameron Brigade, { 3rd Highland Field Ambulance (Dundee),

150 patients.
Argyll and Sutherland Brigade, _{ ﬂmil Eiiiliipgiztl?ﬁr:::;laFmId Ambulance (Aberdeen),
eritn Brgaide b y \ { lsti 51-{1)1%21‘;&1::1:: ield Ambulance (Aberdeen),

The Field Ambulance Area merges into the Voluntary Aid
Detachment Area some miles to the north of Keith, and there aid
posts would be established, while the town of Keith, where four railway
lines debouch to the front, would be the most suitable point for
the clearing hospital. Ambulance trains would run to Aberdeen
from Keith on the left and from Turriff on the right, and Voluntary
Aid Detachments would be posted at various rest stations on these
lines—e.g., Huntly, Insch, Turriff, Fyvie, and Inverurie. The main
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work of the male detachments would be at and to the north of
Keith and Turriff ; that of the female detachments on the ambulance
trains and at the rest stations on the rallway lines.

The Training, Work, and Personnel of Voluntary Aid Detach-
ments.—To undertake important work of the nature indicated
above, members of Men's and Women’s Voluntary Aid Detach-
ments must undergo a thorough course of training in first-aid, in
home nursing and hygiene, and in the improvisation of ambulance
transport and material. The War Office issued in 1911 a ** Scheme
for the Organisation of Voluntary Aid,” and since then the British
Red Cross Society (Scottish Branch) has issued a pamphlet on
** The Organisation of Voluntary Aid in Scotland,” and the St.
John Ambulance Association has published an ** Explanation of
the Organisation, Objects, and Duties of St. John Ambulance
County Companies.” For the information of Voluntary Aid Detach-
ments, these are quoted beiow.

THE BRITISH RED CRO0OSS SOCIETY (SCOTTISH BRANCH).
Organisation of Voluntary Aid in Scotland.

The Secretary of State for War issued in 1909 to Secretaries of Territorial
County Associations in Scotland a Scheme for the Organisation of Veluntary
Aid for Sick and Wounded in the event of war in the Home Territory.

The scheme proposed to make use of the existing Organisation of the British
Red Cross SBociety, and to develop it on a large scale, so that it shall comprehend
every district in Scotland.

The help of the S8t. Andrew’s Ambulance Association has been secured for
the preliminary training of candidates wishing to take part in the work.

In Scotland the whole responsibility of organising Voluntary Aid Detach-
ments has been handed over to the Scottish Branch of the British Red Cross
Society, which has adopted the Brigade system for organising these detachments,
designating the whole as the ** Scottish Territorial Red Cross Brigade.”

PREAMEBLE,

1. The following scheme has been formulated with the object of showing
how voluntary aid may be organised to supplement the territorial medical
service in the event of war in the home terrvitory, It has been arranged on
lines similar to those followed by certain foreign countries where organisations
for the relief of sick and wounded in war have reached a high standard of
efficiency. The number of voluntary aid societies which already exist in our
midst is evidence that the necessity for such an organisation is fully recognised
by the inhabitants of the United Kingdom. However, as these societies have
no connection with one another, they are liable to act independently, with the
result that their various spheres of action frequently overlap in some directions,
whilst in others they do not extend wide enough, thus causing a serious loss
in efficiency.

Voluntary aid should, therefore, be eo-ordinated.

2. In this scheme a county system has been adopted, because it is the one
upon which the Territorial Foree is organised, and which the British Red Cross
Society has adopted as the basis of its constitution.
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OeprecTs 1 ViEW.

3. It is well to indicate here more fully the reasons for formulating this
scheme, They are as follows :—

The medical organisation of the Territorial Force is sufficiently complete
to meet the immediate requirements of the combatant troops on the march
and in action, as it provides medical establishments and units which accompany
the troops. It also provides general hospitals ; but, inasmuch as it lacks some
of the medical units which are to be found in the expeditionary force of the
Regular Army, and in all armies on the Continent, it is incomplete.

The units which it lacks are—

{a) Clearing hospitals.
(b) Stationary hospitals.
{¢) Ambulance trains.
(£) Other formations.

4. The funections of the above units may be summarised as follows :—

{a) A clearing hospital is a mobile unit which receives the sick and wounded
from the field ambulances, and transfers them, by various methods, to the
stationary hospital which may become established at various points on the
lines of communication, and to the ambulance trains. It is important that
ficld ambulances should not be encumbered with casualties, otherwise the
mobility of the fichting troops is interfered with.

(b) Stationary hospitals are hospitals established at various points on the
lines of communication, and necessarily are temporary, their location varying
with the lines up which reinforcements are proceeding, or down which casualties
are being forwarded.

(¢) Ambulanece trains are of various kinds—

(1.) Permanent Ambulance Trains.—These are trains built in accordance
with specifications already in existence, and will be used solely
for transporting serious cases. They consist of special ambulance
coaches fitted with tiers of cots, coaches for the medical officers,
nursing sisters, and remaining personnel, treatment room, dispensary,
kitchen, ete.

(ii.) Temporary ambulance trains, which are made up of the ordinary
vehicles equipped with some arrangement for carrying sick and
wounded, auci as vans fitted with the Zavodovski, or other special
apparatus, and which, when so fitted, are kept for this special
purpose during the progress of hostilities. They are intended for
the conveyance of the less seriously wounded, and to supplement
the permanent ambulance trains.

(iii.) Improvised Ambulance Trains—These are composed of wvehicles
which have brought up troops and stores to the front, and are
improvised on the spot for the transport of sick and wounded on
the return journey. The improvised arrangements are dismantled
after disposal of the casualties, and the vehicles used again for the
transport of troops and stores. These trains would only be employed
after severe engagements resulting in a great influx of wounded,

(¢) Other Formations.—Under this heading may be mentioned entraining
stations, rest stations, private hospitals, and convalescent homes—

(i.) An entraining station is the point on the line of railway where the sick
and wounded are loaded on ambulance trains.

(ii.) A rest station is a place where sick and wounded are halted on their
way from the front for the purpose of, it may be, resting for the
night, or merely for the issue of food or light refreshments, or where
dressings may be changed and urgent cases attended to.
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On railways the station buildings may be utilised and fitted up
as a small hospital with facilities for hﬂusmg, say, from 1 to 50
patients, with cooking, dispensing, and other arrangements. The
extent of these arrangements must depend largely on the military
importance of the place at the time.

(iii.) Private Hospilals —These institutions may be of any size, but should
be complete in every respect for the treatment of either surgical or
medical, or both classes of cases.

(iv.) Convalescent homes will be required for providing accommodation for
convalescent officers and men who, requiring no further active
medical or surgical treatment, are fit for discharge from hospital,
but not to return to duty.

The expenses in connection with the upkeep of both private
hospitals and convalescent homes should be met entirely by private
funds. Schemes for these institutions may be made out and for-

warded to the various County Associations for their information,

and that of the British Red Cross Society.
5. The medical service of the Territorial Force has no establishment for
carrying out the duties in connection with the above-named organisations.
This scheme has been devised with the object of giving to those members of
the civil population, who, from motives of patriotism and sympathy for the
sick and wounded, are desirous of offering their services for the performance
of these various duties, an opportunity of allowing themselves and their efforts
to be organised and co-ordinated efficiently, so that the sick and wounded
may derive the fullest possible benefit.

6. The duties, then, connected with this work would be zomewhat as
follows :— =

(i.) The preparation of country carts and other vehicles for the removal
of patients lying down.

(ii.) The improvisation of stretchers, etc., for the transport of very severe
cases by hand.

(iii.) The conversion of country houses, farms, public buildings, or, in
fact, whole villages or small towns into temporary hospitals for
the care and shelter of sick and wounded, until they can be placed
on railway trains for conveyance to general hospitals.

(iv.) Similar utilisation of local resources for the care of trivial cases of
sickness or wounds in the vicinity of active operations.

(v.) The formation of rest stations alang lines of evacuation, either b}r
road, rail, or water, where sick and wounded may receive rest and
refreshment, or, if necessary, accommodation over night ; or where
they may be made comfortable while waiting to be loaded on trains,
or after they are taken off trains.

(vi.) The provision of a personnel for accompanying the sick and wounded
in transit,

(vii.) The fitting out of empty goods vans or other rolling stock for the
transport of sick and wounded by rail.

(viii.) The collection and distribution of material for clearing hospitals
and rest stations, and the management of depits of such material,

Forsmariox oF VoLuxTary Amp DETACHMENTS.

7. In order to provide a personnel that will be available for any or all of
the duties indicated in the foregoing paragraphs, Voluntary Aid Detachments
will be organised in each county. They will be of two classes, consisting
respectively of men and women. A suitable composition is as follows :—
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Mex's DETACHMENT.

1 Commandant.
1 Medical Officer.
1 Quartermaster.
1 Pharmacist.
4 Section Leaders.
48 Men (divisible into 4 sections of 12 men each).

Note.—The object of having four sections is to enable small places in rural
districts to organise single sections, four of which will be combined to form
a complete detachment.

WomeEN'S DETACHMEXT.

1 Commandant (man or woman, and not necessarily a doctor).
1 Quartermaster (man or woman).
1 Trained Nurse * as Lady Superintendent.

20 Women, of whom 4 shall be qualified as cooks.

8. All candidates for Men’s Voluntary Aid Detachments, with the exception
of pharmacists, ex-soldiers Rowal Army Medical Corps (Regular, Special
Reserve, or Territorial), ex-sick berth attendants Royal Navy, persons who
hold the certificate of the Medico-Psychological Association of Great Britain
and Ireland, cooks and carpenters (the two latter categories not to exceed four
and two, respectively, per detachment), should be in possession of a first-aid
certificate, or undertake to produce such certificate within twelve months
from the date of enrolment. Should they fail to do so, they will be liable to
be removed from the detachment. >

9. All candidates for Women’s Voluntary Aid Detachmen®s, with the
exception of trained nurses, persons who hold the certificate of the Medico-
Psychological Association of Great Britain and Ireland, and cooks (cooks
not to exceed four per detachment), should be in possession of a first-aid and
a home nursing certificate, or undertake to produce such certificate within
twelve months from the date of enrolment, otherwise they are liable to be
removed from the detachment.

10. Candidates who, on enrolment, do not possess the above-mentioned
certificates will be congidered as **on probation.”

11. No first-aid certificate will be recognised unless the course of instruction
has been given by a duly qualified medical practitioner, and the examination
carried out by another qualified medieal practitioner, and the body granting
such certificates is one approved by the War Office.

The following bodies are approved by the War Office for the purpose of
granting certificates in ** first-aid ™ :—

(a) The St. John Ambulance Association.

(h) The St. Andrew’s Ambulance Association.
(¢) The National Fire Brigades' Union.

(d) The National Health Society.

(¢) The London County Council.

* By the term * trained nurse " is meant a nurse who has completed a
three-yvears’ course of training in the service of a general hospital with a mini-
mum number of 100 beds having a nurses’ training school attached, and who,
having qualified in the examinations of the institution, has received a certificate
to this effect.
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(/) The Provincial County Councils or School Boards in Scotland where
the conditions as regards instruction and examination laid down
in paragraph 11 are complied with.

{7) The Midland Counties Union of Educational Institutions.

() The British Red Cross Society.

{(#) University of London, King's College for Women.

The above list is provisional, and may be added to from time to time.

12. No home nursing certificate will be accepted unless the course of
instruction has been given by a duly qualified medical practitioner, or a trained
nurse, as may be found the more convenient; the examination, however,
must be conducted either by a qualified medical practitioner, or by a matron

of a training school, both of whom must be distinct from the instructors of
the class.

13. The Men's Detachments must be thoroughly trained as stretcher
bearers, and to a certain extent as male nurses. A certain proportion of clerks,
carpenters, and mechanics would be especially useful. The principal duties
of the persomnel would consist in carrying sick and wounded by s.l;rf'tche:'a,
and, when necessary, in preparing means of transport by road or rail, in con-
verting local buildings or whole buildings into temporary ]lGS])lt-EI.l-:, and in
disinfecting buildinga, ete.

14. The Women’s Detachments would be employed chiefly in forming
railway rest stations for preparing and serving meals and refreshments to
sick and wounded, during transit by railway, and in taking temporary charge
in the evacuation stations or temporary hospitals of severe cases unable to
continue the journey. They should, therefore, be trained, not only in cooking
and the preparation of invalid dleta, but also in the method of arri anging small
wards for patients in suitable buildings, preferably near a railway station,
and in such nursing as is necessary for the temporary care of patients until
they can be transferred to the general hospital. Detachments, or a certain
proportion of a detachment, may be employed for duty in ambulance trains.

15. Each detachment as it iz formed and approved by the County Director
will be registered by the War Office. The numbering of detachments from
one onwards will be adopted for each County, odd numbers will be given to
Men's, and even numbers to Women's Detachments as raised.

16. Veoluntary Aid Detachments form part of the Technical Reserve.

IxsrECTIONS.

17. Every officially recognised Voluntary Aid Detachment will be inspected
annually by a deputy director of medical services, assistant director of medical
services {R:fular or Territorial), medical inspector of recruits, or other officer
of the Royal Army Medical Corps, detailed by the general officer commanding-
in-chief of the command in which the detachment has its headquarters. In
certain cases an inspecting officer may be specially detailed by the War Office.

ProcEDURE 0% MOBILISATION.

18. In the event of a general mobilisation for home defence, Voluntary Aid
Detachments would not be called upon to serve until their services were actually
required. Although members of Voluntary Aid Detachments undertake no
responsibility, and are under no obligation to leave their homes or even join
their units if called upon to do so, yet it is believed that, in the event of their
being requested, volunteers, in sufficient numbers to meet all requirements,
would be forthcoming. The following are suggested as general principles upon
which preparations for mobilisation should be based - —
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(i} A suitable number of Voluntary Aid Detachments, according to
requirements, would be directed by the War Office, through the
County Associations, to place themselves at the disposal of the
army medical authorities. The first detachment to be emploved
would be the detachment nearest to the area of active operations ;
and other detachments in the vicinity should, according to cireum-
stances, be held in immediate readiness for service.

(ii.) Detachments not so employed, or held in readiness, would be avail-
able at different places throughout the country where their services
might be required for carrying on the functions of rest stations,
for transporting the sick and wounded from railway stations to the
ceneral and other hospitals, for providing personnel to ambulance
trains, ete,

(iii.) Each member of a detachment when called up for service will he
provided with an identity certificate and a ** brassard ' or arm
badge bearing the Geneva cross,

The identity certificate and brassard will be issued by a responsible
officer of the Army, and both must bear the same number and stamp ;
otherwise the wearer of a brassard will not be * protected.”

(iv.) Detachments employed in the area of active operations, and in
ambulance trains, would, if necessary, be rationed and housed by
the military authorities; but detachments doing duty in the
immediate vicinity of their homes, where no active operations are
in progresz, will be expected to feed and house themselves.

Composition of the Voluntary Aid Detachments.
MEN.
B CoMMANDANT.
B Mepican OFFICER.
B QUARTERMASTER.

B PHARMACIST,

B SEcTiox LEADEER. B SecrioN LEADER.
g E E R ‘" m E E
BECTION, i BECTION,
12 E B E B 12 HE B B E
Mex. 1 MEex. l
E B E B B E E B
B SEectrioN LEADEER. B SEeEcTION LEADER
E E R R E B =
SECTION, SECTION,
12 B ERE 12 E B B R
ME=. 1 MEex.
HE BE BN E B E B

Nore.—Preferably an ex-officer of any branch of His Majesty’'s Army,
retired and not liable to reeall, should be selected for the position of Com-
mandant.
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WOMEN.

B CoMMANDANT
(Man or woman, not pecessarily
L a daoctor).
B QUARTERMASTER
(Man or woman),
B Traixep NUrsg as Lapy
SUPERINTENDENT.

20 Womex, of whom 4 should be qualified Cooks.
H B H E N " N EEN

Note.—By the term * trained nurse” is meant a nurse who has com-
pleted a three-years' course of training in a general hospital (with a minimum
of 100 beds) having a nurses’ training school attached, and who, having qualified
in the examination of the institution, has received a certificate to that effect.

ST. JOHN AMBULANCE COUNTY COMPANIES.

Explanation of the Organisation, Objects, and Duties of St. John
Ambulance Companies.

An Army of 300,000 men, known as the Territorial Forces, liable to be called
out for active service in case of inwvasion or attack, has been created for the
purpose of defending Great Britain. Experience shows that the average sick
rate per diem of a force in a European country operating under the conditions
of our Territorial Army is 2 per cent.—that is, there would be 6,000 men a day
who would have to be cared for, even if only temporarily. In case of a set
battle, such as would be sure to occur in a short time after invasion, any prudent
military responsible medical authority would prepare for at least 30,000 casual-
ties. Adequate arrangements for the care of the sick and wounded when on
active service are, therefore, an essential part of the organisation of the Terri-
torial Forces.

Efficient medical aid in our own territory would be comprised under four
heads :—

1. The field ambulances (designed for rendering First Aid in the field and
forming field hospitals where patients may be treated for about twenty-four
hourz).

2. The fixed general base hospitals.

3. The transport and care of the sick and wounded between the field ambu-
lances and the fixed general base hospitals.

4. The transport and care of convalescents when discharged from the
general base hospitals.

To meet these conditions, the military authorities have arranged to collect
and care for the casualties in the field of operations and on the field of battle
by their own official agency (the field ambulances), and they have fixed upon
the general hospitals and arranged for their conduct themselves, with a certain
amount of voluntary assistance. But the transport and care of the sick and
wounded between the field ambulances and the general hospitals they have
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left entirely to voluntary aid to be given under military guidance. To voluntary
aid are also to be confided the transport and care of the convalescents when
discharged from the general hospitals.

Now an essential point for consideration is, that in the whole of this chain
of work, every link of it must be fully and efficiently done, or the unnecessary
suffering of the Territorial Forces on service will be unlimited. There is a
great deal of work to be done, and at first sight a bewildering variety of it,
but given a sufficient number of volunteers willing to become efficient, and, what
is egually important, to maintain their efficiency, the work is not difficult to
organise, nor is it too difficult for any willing individual to learn.

St. John Ambulance Companies are to consist of men or women specially
trained for these duties, and it is essential that as many of these Companies
as possible be raised throughout the country. Onee it is formed, a company
will be trained and kept trained by its own officers, and its efficiency will be
testzd by periodical inspections by the military authorities.

The responsibility of the organisation of voluntary aid in connection with
the Territorial Force rests with County Associations* in their respective
counties,

The duties that will have to be learnt by the members of St. John Ambulance
Companies will be as follows in general terms :—

1. The preparation of country carts and other vehicles for the removal of
patients lying down.

2. The improvisation of stretchers, ete., for the transport of very severe

cases by hand.

3. The conversion of country houses, farms, public buildings, or, in faect,
whole villages or small towns into temporary hospitals for the care and shelter

of sick and wounded until they can be placed on railway trains for conveyance
to weneral hospitals,

4. Similar utilisation of local resources for the care of trivial cases of sick-
ness or wounds in the vicinity of active operations,

5. The formation of rest stations along lines of evacuation, either by road,
rail, or water, where sick and wounded may receive rest and refreshment,
or, if necessary, accommodation over night: or where they may be made
comfortable while waiting to be loaded on trains, or after they are taken off
trains,

6. The provision of a personnel for accompanying the sick and wounded in
transit.

7. The fitting out of empty goods vans or other rolling stock for the trans-
port of sick and wounded by rail.

8. The collection and distribution of material for * clearing hospitals ™ +
and rez