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PREFACE.

_ -

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

For the information of Lecturers and Secretaries of
Ambulance Classes, a chapter on Organisation and Man-
agement 1s added ; whilst candidates entering for examina-
tion will find in the Appendix a series of Test papers
on First Aid. These have been reprinted from papers
set by me during the past six years for examinations
conducted under the St. John, St. Andrew’s, and Aberdeen
Ambulance Associations.

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

J. 5, B,

ABERDEEN,
seplember, 1804,
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CHAPTER L
OUTLINES OF HUMAN ANATOMY AND PHYSIOLOGY.

MeaxiNG oF THE TErMs ANatoMmMy AND PHYSIOLOGY—THE SKELETON—
Boxeg—A. THE CaviTIES OoF THE BoDY AND THEIR CoNTENTS: I. THE
CEREBRO-SPINAL OR HEAD AXD SPINE CaviTty—THE SEvLL—THE
SPINE—THE Braix—THE SpivaL Corn—II. T THORACIC OR CHEST
CaviTry—ORrcANs oF CiRcuLATION—BLooD—THE HEART—THE PULSE
— S3cHEME oF (Circuration —OrcgAxs oF BEespiration—III. THE
ABDOMINAL OR SToMACH CAVITY—CONTENTS—DIGESTION —ABSORP-
TIoN—ExcreETioN—B. Tune ExTreMmIiTIES oR Limes—Jornts—Lica-
MENTS—MUSCLES.

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

By Human Anatomy is meant the study of the structure
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 S8keleton. The skeleton consists of 214 bones,
and is the frame-work or central support of the body on which the

1
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flesh is hung, and to which the muscles are attached for purposes
of movement. Viewed as a whole the skeleton is more than
a mere frame-work for the support of the superstructures, for it
plays a considerable part in the movements of the body, and has
an important function to serve in affording protection to the
vital organs of the body by forming firm bony walls for the
cavities which contain them. The brain and spinal cord (nervous
organs, delicate and easily injured) are safely housed in the skull
and spinal column, while the chest-wall (formed by the ribs, the
breast bone, and the spine) serves to protect the heart and lungs.

If from an adult skeleton we take a typical bone—e.g., a thigh-
bone—we find on examination that it consists of a fibrous basis
impregnated with lime salts, the principal of which is phos-
phate of lime. These salts can be dissolved out of a bone by
strong acids, leaving the fibrous basis, which is soft and easily
bent, and consists of cartilage or gristle. In a young child the
central frame-work is made up mainly of this cartilage or gristle,
and if undue pressure be brought to bear upon it (particularly in
unhealthy and improperly cared-for children, in whose bones
little lime has been deposited), it readily ylﬂlds leading to the
production of such deformities as “ bandy legs,” * knock-knees,”
and “curved spines.” As the child grows older, lime salts are
deposited in the cartilaginous basis, and it becomes solid and
firm, and is known as “bone.” If, however, the lime salts are
not deposited in sufficient quantity, owing to improper or insufhi-
cient feeding, or bad hygienic surroundings, the bones retain to
a considerable extent their cartilaginous character, and tend on
injury to bend rather than to break. In the healthy adult the
bones of the extremities have become firm cylinders of fibrous
tissue impregnated with phosphate of lime, and if a severe strain
be brought to bear upon them, they will more readily fracture
than bend. In elderly people the elasticity naturally present in
young bones is, to a considerable extent, lost, the bones then
becoming exceedingly brittle and liable to fracture. From an
examination of a dried skeleton one is apt to picture the bones
as masses of dead tissue, but it should be remembered that in
life the bones are liberally provided with blood, which is supplied
to them through the intervention of a specially protecting and
nourishing membrane known as the periosteum.

Fig. 1 represents the human skeleton, viewed from the front ;
and after full consideration of the remainder of this chapter,
in which the different parts of the skeleton are dealt with
seriatim, it is desirable that the reader should make a careful
examination of the skeleton as a whole by reference to the
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diagram above-mentioned, and, if possible, to an articulated

skeleton.

gk

Fig. 2.—The cerebro-spinal
cavity.

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

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

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

(B) The Extremities or Limbs.

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

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

The Cerebro-Spinal Cavity, so called
from its containing the cerebrum or
brain and the spinal cord, is walled
in by the bones which form the skull
and the spine respectively (see Fig. 2).
Dealing first with the bones of the
head, we find that the skull consists
of two parts:-—(a) The brain case or
eranium, 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 ()
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 Pariefal Bones, forming its
upper part and sides.

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

(7) The Occipital Bone, posteriorly, which

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

F = Frontal Bone,

F = Ethmoid Bone.

N = Nasal Bone.

Al = Malar or Cheek Bone.
8M = Superior Maxillary,
IM == Inlerior Maxillary.

5= Ppl:cnmd.
P = Parletal.
T = Temporal.

" (1 = Oecipital.
aSagre. B = Opening of Ear.

~——=-Palate Bono

___'[-'f.'rrlr!j'h: for artie-
ation with Spime

~===Foramen Magnom

-------- Occipital Doy

Fig. 4.— Base of skull.
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(8) The Sphenoid Bone, which closes in the base of the skull, is Fiercad
h}ir 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 cavities for the eyes.

THE SPINE.—The spine is composed of segments, each of
which is known as a Vertelra, and ends above by two joints

Fig. 5. — Vertebra (from
above).—S. P, spinous pro-
cess; C, canal for spinal
cord ; B, body.

Fig. 6.—Dorsal vertebra.

with the ocecipital bone of the skull,
while its lower part forms part of the
pelvic girdle in the form of a special
bone made up of five conjoined verte-
bra, and known as the Sacrum or rump
bone. The spinal vertebre, 24 in
number, are divided into three sets :—
(1) The Neck or Cervical Vertebree—7 in number.
(2) The Back or Dorsal Vertebre—I12 in number,
(3) The Loin or Lumbar Vertebre—>5 in number.
Each vertebra consists of a body with processes, which are
adapted for the attachment of muscles, and to afford protection

Fig. 7.—Vertebra (from
side).
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to 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 vertebrz (see Fig.
6). Each vertebra is joined to its fellow by a disc of cartilage
or gristle, and by strong bands of fibrous tissue known as liga-
ments., The spine, being the central column on which the body
is built, is so arranged as to be strong enough to support heavy
weights, while, at the same time, in virtue of its many joints and
muscular attachments, it is so pliant as to allow a very consider-
able range of movement.

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

_-Lerelirum
-

dal Lobe

Temporosphenol

Fig. 8,—The brain.

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

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

3. The Cerebellum or little brain ; and

3. The Medulla Oblongata.

The brain (see Fig. 8) consists of a large number of convolu-
tions, separated by grooves, and is divided by a number of main
fissures into four main lobes—Frontal, Parietal, Occipital, and
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Temporo-Sphenoidal—so named from the bones of the skull on
which they lie. The parts of the brain which preside over the
important functions of speech, movement, hearing, and sight
are situated in the frontal, parietal, temporo-sphenoidal, and
occipital lobes respectively. The cerebellum, or little brain,
lies at the lower and back part of the skull, and has special
nervous functions to fulfil, which it is unnecessary here to
indicate. The medulla oblongata is a most important part of
the nervous system. It lies at the junction of the brain with
the spinal cord, and immediately above the opening in the skull
known as the /Foramen Magnum. The medulla oblongata
contains in its substance masses of nerve cells, which are known
as nerve centres, and which control special actions of the body
—e.g., breathing, coughing, vomiting, &e. 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 vertebre lies the spinal cord. The spinal cord
(Fig. 8) consists of a large number
of nerves entering and leaving the
brain and conveying impulses to
and from the central nervous system.
The spinal cord has in its centre
grey nerve-matter, round which is
packed the white matter formed by
the ascending and descending nerve-
fibres. In the spinal cord are to be

~ found two great classes of nerves :—
Fig.‘ﬁ. —Reflex motor arc.— 1. Descending Nerves, Motor Nerves,
E;wsek.uh; ni{;e ﬂ:e‘ﬁﬂ_“g or nerves of mpvement, which lea}Je
mﬂmr,ner:re; M, muscle, the cord at different parts of .1{:5;
course to reach the musecles, to which

they are distributed, and whose action they govern ; and

2. Ascending or Semsory 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 conveyed stimulates the muscle to contract. The sensory
nerves convey to the brain messages from the surface of the
body, and it is through them that we feel.

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

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

Te=—=oTHaphraogm
= Stomach

Li'IE"I'- - —

_wer-Small Intestine

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

& Nerves of Special Sensation.—From the brain, through
special 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 eyes, ears, mouth, and nose, '
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II. THE THORACIC OR CHEST CAVITY.

The chest-box, or thorax, is formed by the twelve dorsal
vertebrz, the ribs, and the sternum, or breast bone. The ribs
are attached to the dorsal vertebre behind, and to the breast
bone in front, and consist of twelve pairs. The two lower pairs
have no attachment in front, and are hence known as “floating
ribs ” (see Fig. 1). The thorax is separated from the abdomen
by a large and important sheet of muscular tissue known as the

midriff or diaphragm

__ Muscle Fibres, (see Figs. 10 and 11);

and contains the organs

£ 2, - Lendon. of circulation and respira-
,--..31*._"_ NS tion, the heart with its

large blood-vessels, and

-..Opening for Gullet.  the lungs. Through it

also the gullet passes to

join the stomach. The

&-- Aotta chest-wall 1s lined by a

Fig. 11.—Diaphragm. serous membrane ]-anxﬁ"Jl

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 is known as the pericardium.

Opening
for large Vein. X

1. ORGANS OF CIRCULATION.—The blood is circulated
through the body by means of the heart and blood-vessels.
Blood is a fluid tissue, and has been well described as an internal
medium—a “go between” the outer world and the tissues. It
serves two great purposes:—(1) It carries nutrient materials to
the tissues in the shape of the food-products absorbed from the
intestine after digestion, and is also the medium whereby oxygen,
a gaseous food, is taken up from the air entering the lungs, and
carried to the tissues to assist in the chemical changes connected
with vital processes. (2) Its second function is no less important,
and consists in its being the chanuel 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
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(see Fig. 12). The red corpuscles, the more important, are small
discs, each ;%4 inch in diameter, and are the medium whereby
oxygen is carried along the blood stream to the tissues. There
are 350 red corpuscles to each white cell. When exposed to air,
blood has the power of coagulating, or forming a clot; the
blockage of a cut blood-vessel by a clot is nature's method of
arresting hsemorrhage.

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

i iy =,
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Fig. 12.—Blood corpuscles,
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spurts out in jets; while it issues from a cut vein slowly and
steadily.

The Heart.—The heart (Fig. 13), which is fitly compared to
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 auriele, and a
propelling chamber or ventricle. The walls of these chambers

Right Carotid Artar:l.,ﬁ‘ ~Laft Carotid Artery
Right Jugular Veir-._ -8

...... ~Pulmonary Veins
=-—-Left Pulmonary Artery

Fig. 13.—The heart.

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

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

N —— -
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Fig. 14.—The circulation in the heart.
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Fig. 16.—Scheme of circulation.
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wrist. 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 it is faster than this.

Scheme of Circulation.—The blood leaving the left ven-
tricle by a large blood-vessel (the aorta) in a pure or arterial
condition, is distributed from the arteries to the capillaries, and
to all the tissues and organs of the body which it nourishes in
its passage (Fig. 15). From the capillaries it is collected into
the veins, whence it passes to the right side of the heart, enter-
ing the right auricle. From the latter it passes into the right
ventricle, and thence is forced through the pulmonary artery to
the lungs, where it is purified. From the lungs it returns to
the heart by the pulmonary veins, entering the left auricle,
whence it flows into the left ventricle, and thus the circle 1s com-
pleted (Fig. 16).

Veins

YVena Cava

Capillaries of __ &

Urgnns & Tissues \ —Ltight Auricle

-Right Ventricle

Arteries -
Aorta t ~ Pulmoniry
i Artery
Laft Ventricle
Lefe Auricle ¢ Clapillaries
of Lungs

Fig. 16,—Scheme of circulation (arterial circulation shaded).

In a tabular form the order of the circulation 15—

Left ventricle, Pulmonary artery.
Aorta. Capillaries of lungs.
Arteries and capillaries. Pulmonary veins,
Veins, Left auricle.

Vena cave, Left ventricle.
Right auricle. Aorta.

Right ventricle.

2. ORGANS OF RESPIRATION.—Respiration or breath-
ing consists of two great parts—Inspiration, or © breathing in,”
and Expiration, or ‘‘ breathing out.” The air as it is inspired
consists of three gases—Oxygen (O), nitrogen (N), and carbonic
acid (CO,). When expired air is examined, it is found to have
undergone a considerable change, its carbonic acid being increased




OUTLINES OF HUMAN ANATOMY AND PHYSIOLOGY. 14T,

a hundredfold, while its oxygen is considerably diminished, the
nitrogen remaining unchanged. Oxygen is, therefore, taken up
in the lungs during respiration, while carbonic acid is given off.
The object of respiration, then, is to supply oxygen for the
oxidation which is a necessary part of the metabolism or tissue-
change of the body, as well as to remove
the carbonic acid formed within the body
by the combustion which attends the
wear and tear of the tissues. The inter-
change of gases between the air and blood
in the lung and skin capillaries (for the
skin also assists in respiration) has been
called the “outer” respiration, while the
similar interchange that goes on in the
tissues, as evidenced by the change of
arterial into venous blood, has been called

the “ inner” respiration.

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

(¢) The Chest-Wall.—The chest-wall  and abdominal wall
acts like a pair of bellows, and moves ?tl;iid gitﬁigirailnﬂﬁ
the air within the lungs by the ascent &]% ol
and descent of the ribs consequent on the (dotted outline).
contraction of the musecles of inspiration
and expiration attached to the ribs. The great muscular organ
of inspiration is the diaphragm, or midriff, which by its descent
on contraction (vide Fig. 17) produces a vacuum in the chest
into which air is sucked.

(h) The Air-Passages.—These consist of (1) the nose and
back of the throat (chambers in which the air is warmed as it
passes along—Fig. 18). (2) The larynx (voice box or Adam’s
apple) contains the vocal cords by the vibration of which the
voice sounds are produced. The larynx in the act of swallowing
is covered by a valve-like piece of cartilage attached to the back
of the tongue, and known as the epiglottis. This prevents food
from entering the air tubes. Food “going the wrong way” has
managed to pass the epiglottic valve. And (3) the trachea or
windpipe. The trachea divides into two bronehi 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
bronchioles terminate (Fig. 20). These little chambers contain
air, and are densely covered with capillary blood-vessels, bringing

--Diaphragm
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their blood to the air in the lungs to be purified (Fig. 21).
Between the air in the lungs and the blood in the capillaries an
interchange of gases goes on, which results in a part of the

Nasal Cavity.

Gullet.

Fig. 18.—The air passages.

atmospheric oxygen being taken up by the purified blood, while
the impure carbonic acid formed by tissue change in the body is
in turn given up to the air and is expired. It is mainly this
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--Epiglottis.

(voice-box).

Bronchiole, --- -4 :

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

Fig. 20.—Air-cells of lung,

{ ]
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“ breathing out” of CO, that makes the air impure in an over-
crowded room.

Fig, 21, —Air-cells and capillaries.

ITIT. 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
vertebrz, above by the diaphragm and ribs, and in front and
at the sides by large muscles.

m I-nnunﬂ.ﬂlﬂll'ﬂo
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Fig. 22, Pelvis (from above).

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

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

Vessels

Vessels
to Arms.

Veszels
- to Lung.
Liver -:. i -~ . '_ -~ - Diaphragm.
(dotted in). ~ |- { A Spleen,
R. Kidney. [ -k §F== [/ | L Kidney.
' ' ' Vessels

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.

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

(1) Protesds.—Albumen (white of egg), beef, mutton, and the ordinary
Hlesh foods are the best representatives of this class.

(2) Carbo-hydrates—e.g., 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
the proteid or albuminous class, and 14} to the carbo-hydrate
or starch class. 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 the saliva, and has its
starchy constituents acted on by a ferment present in saliva,
which converts the insoluble starch into soluble sugar (see Fig.
24). The food is then swallowed and passes into the stomach.
In the stomach it is acted on by a fluid known as the gastric
juice, which is secreted by glands in the stomach, and by this

——r-
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fluid the insoluble proteids are rendered soluble and become
peptones. When the food has been sufficiently acted upon in
the stomach it passes through the pyloric valve into the small
intestine, and the partially digested food is now known as chyme.
The chyme is slowly passed along the small intestine by the
contraction of the muscular wall of the bowel, and during its
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Fig. 24. —Alimentary canal.

passage comes in contact with other digestive fluids poured into
the intestine from the pancreas, liver, and intestinal glands.
By the fermentative action of the fluids in the intestine, the
elements of the food which still remain insoluble are acted on,
and become soluble. The food has now become changed into a
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liquid, which can 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

Fig. 25.— Lacteals.

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

Lymphatic Glands--=" 1

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

lymphatics is well seen in the case of a poisoned wound of the
hand, or a dirty leg ulcer, where the poisonous matter is taken
up by the lymphatics in such quantity as to cause the nearest
lymphatic glands to enlarge and inflame.




24 A MANUAL OF AMBULANCE.

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

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

arteries; 4, bladder. fever, and in certain diseases of
the kidneys, the quantity of urine passed is much diminished,
while in other diseases—e.g., diabetes—it is very much in-
creased.

(B) THE EXTREMITIES OR LIMBS.

THE BONES OF THE LIMBS.—The upper and lower limbs
are built on the same plan, and are best considered together. It
should be remembered that the back of the forearm corresponds
to the front of the leg, and for exact comparison the thigh will
be found to correspond to the arm, the leg to the forearm, and
the hand to the foot. The two extremities, so studied, present
resemblances which are very striking (Figs. 28 and 29). They
consist each of a special bone or bones for the attachment of the
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———=  0f
Innominatum.
v ;
Clavicle
(collar bone).
Scapula
- (shoulder
blade).
Femur
-------- Humerus. ““(thigh bone).
Patella
------ (knee-cap)
_ f
Radins.-- e e 1IN
L--— Tibia
Fibula (shin bone).
(brooch bone).
..... === Carpus
------- Metacarpus
......... Tarsus,
i ::;'.‘,. Fhalanges,
L Metatarsus (Insteph
Phalanges.

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

It is worthy of notice that in the arm, for the purpose of
greater movement, the bones are so arranged as to allow prona-
tion, a movement not possible in the leg—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
movement ; those in the leg being known as the tarsus (seven
bones), those in the arm as the carpus (eight bones). Passing
forward from these are the five bones of the instep (metatarsus),
and of the palm (metacarpus), while attached to each of the
metatarsal and metacarpal bones are small bones known as
phalanges, which form the toes and fingers respectively. These
phalanges are three in number in each finger and toe, save in the
case of the thumb and big toe, which have two only.

Anm, LEG.
Sa?:{{il; L l %T:E;ﬂ‘ﬂ:%ﬁlﬂfﬂﬂade' Haunch bone (0s innominatum).
Humerus—Arm bone. Femur --ghigh bone.
Radius | Outer Fibula | Outer
Ulna }I::mer } Forearm honee. Tibia | Inner }LEE DONEEE
(leeranon process of ulna. Patella—Knee-cap.
Carpus —Wrist. Tarsus— Ankle.
Metacarpus—FPalm. Metatarsus—Instep.

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

| _Cartilage.

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

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

177 148

Femur, ____§ / i 1’;
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dynovial Cavity.

Capsule of Joint,

Tibia.

Lignment.

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

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

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

MUSCLES.—Attached to the bones are masses of contractile
tissue, by which the different parts of the skeleton are moved.
These masses of tissue are known
as muscles, and form the red fleshy
parts, or “heef” of the body.
Muscles have the power, on stimu-
lation by a motor nerve, of con-
tracting or growing shorter, and
thereby of altering the position
of the parts to which they are
attached. The muscles of the skele-
ton are under the control of the
will, the stimulation causing con-
traction being conveyed to them
directly from the brain. They are
therefore known as voluntary
muscles, in contra-distinction to
the involuntary muscles, which
are not under the control of the
will, and which go on acting in-
dependently under a special nervous
mechanism of their own. Involun-
tary muscles are known as white
R or organic muscles, and are found
: s rineipally in such organs of the
g L}%?::E“ts O ll;udy 31:5 the stomach, ’Eladcler, and

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

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

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

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

Tendon of origin, --

Tendon of insertion, ~--——=="""""""""

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

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

Usks — Ficurep BANDAGES — HoME-MADE BaANDAGES — KNors — LARGE
ARM SLING—SMALL ARM SLING—EYE BANDAGE—LoWER Jaw Bax-
DAGE—SCALP BANDAGE—CHEST BANDAGE—SHOULDER BANDAGE —
ILBOW BANDAGE—PALM BAXDAGE—HanD Banxpiage—Hir BAXDAGE
—KNEE BANDAGE—SoLE BAwDAGE—Foor BaxpauE—THE TRIAKGU-
LAR BANDAGE AS A TOURNIQUET.

To the student of “ First aid” methods, a thorough knowledge
of the uses and method of application of the triangular bandage
1s absolutely essential. The triangular bandage is the emergency
bandage, and its application forms an important part of the
practical work of an ambulance class.

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

(1) To keep dressings on wounds.

(2) To support weak or injured parts
sprained or dislocated joint.

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

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

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

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

(b) Where the bleeding is severe, by being applied tightly
round a limb at some distance above the bleedmg 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 con-
stricting band.

(c) By being applied immediately beneath a bleeding point—
(i.e., further from theihear t) in cases of burst “varicose ” or dilated
\'eina, or of severed healthy veins.

e.q., in the case of a
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Various forms of the triangular bandage are now in use in
different ambulance centres. The original triangular bandage,
one used for many years in the German army, is the figured

Fig. 35.—Figured bandage.,

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

3 feet.
A

3 feet,

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

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

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

Fig. 37.—Reef knot.  Fig. 35.—Granny knot.

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

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

Apex

Base
Fig. 39.—Triangular bandage,

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

The bandage has often to be applied in the form of a scarf or
cravat, and may then be used in the form of either * broad
cloth” or “mnarrow cloth.” The triangular bandage is folded
into “broad cloth ” by bringing the apex A to the middle of the
h{?se 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., by folding it along the line 3 in Fig. 40.
The “narrow cloth” bandage is, therefore, half the width of the
“broad cloth.” The ends of the bandage should not after tying
be left hanging loose, but should be neatly tucked away under
the nearest fold,

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

M

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

o 1. Bring A to Al-—i.e., fold along line 1, 1. | ** Broad
Narrow ) o Fold along line 2, 2. cloth.”

cloth.” ) 3" pola along line 3, 3.

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

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

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

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

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

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

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

ol Mg A

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

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

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

Fig. 47. Fig. 48.
Capeline bandage.

close down on the eyebrows, the apex heing 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

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

6. The Chest Bandage.—This is used to fix a dressing or
to keep a poultice or fomentation in position. Standing behind
the patient, place the apex A from 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 leaves a long end, B, which is then tied to the
apex A (see Fig. 50).

Fig. 49, _ Fig. 50.
Chest bandage.

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

8. The Shoulder Bandage.—The shoulder handage is used
to keep dressings or compresses on the shoulder, and requires
for its proper application two triangular bandages, one of these
serving as a fixation bandage. To secure neatness a hem of

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

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

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

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

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

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

12, The Hip Bandage.
— Two bandages are re-
quired. One of these in
the form of “narrow cloth ”
is carried round the lower
part of the abdomen as a
belt or girdle, the ends
being tied in front. The
second bandage has its apex
carried up over the outside
of the hip under the “gir-
dle,” over which it is pinned.
The base, with a 2 to 4 inch
hem turned in, has its ends

J
Pack. Front.

Fig, 52. Fig. 53.
Elbow bandage.

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

outside (see Fig. 56).

Front,

Fig. 54.

Iacl.

Fig. 55.

Bandage for hand.

I3. The Knee Bandage.—This is similar in principle to the
elbow bandage (compare elbow bandage, Figs. 52 and 53), The
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bandage with a 4 to 6 inch hem rolled in has its apex placed
over the front of the thigh about 6 inches above the knee-cap.
The ends of the base are crossed on the calf of the leg, and are
then carried in a figure-of-eight manner upwards over the lower

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

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

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

e e .

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

15. The Foot Bandage.—The foot is placed on the bandage
with the heel a little in front of the middle of the base (see
Fig.158). 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

B




THE TRIANGULAR BANDAGE AND ITS USES. 41

instep, are carried round the ankle, and are then crossed under
the sole to meet over the instep where they are tied, or they
may be carried several times round the ankle and there tied, as
shown in Fig. 59. The apex fixed in either of these ways is
turned down and pinned.

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

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

li

Fig, ﬂﬂ.—:ﬁ'nmt}:md forearm Fig. 61.—Esmarch’s bandage and
in splints. tourniquet.

double bandage below the fractured limb and over the splints.
The end B is then carried through the loop formed by the middle
of the doubled bandage, and is tied securely to the free end C.
This method may also be employed to secure a dressing firmly,
or to arrest hemorrhage by a compressing pad placed over the
bleeding point. The fixation of splints by the looped triangular
bandage” is frequently employed in military ambulance work,
I8. The Triangular Bandage as a Tourniquet.—A tourni-
quet 1s an instrument employed to prevent heemorrhage by com-
pressing the main artery of a limb against the bone. Esmarch’s
tourniquet consists of a thick indiarubber cord, which is applied
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tightly round the limb, either next the skin or over a towel
or flannel bandage (Fig. 61). An extemporised tourniquet

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

may readily be made from a triangular
bandage in the following way: —A
narrow cloth bandage, which may
be knotted in the centre if necessary,
or have a firm pad enclosed in its
folds, is placed with the knot or pad
over the main artery of the limb,
the two ends being carried round
and tied with a “reef’” knot on the
outside of the extremity, which they
embrace loosely. As an alternative,
the knotted ends of the bandage may
be made to take the part of a com-
pressing pad by being placed over
the blood-vessel (see A, Fig. 62). Into
the loop made by the tied ends a rod
i1s inserted. A walking-stick, um-
brella, ruler, or sword scabbard will
serve the purpose admirably. The
rod is then twisted round so as to
shorten the bandage. which, after a
few turns, is sufficiently tight, to com-
press the artery against the bone, and

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 IIL

THE ROLLER BANDAGE AND ITS USES.

MATERIALS—LENGTH AND BREADTH—SIMPLE SPIRAL—REVERSED SPIRAL
—Frcure-oF-E1cHT BANDAGE—FINGER BANDAGE — CAPELINE BARDAGE
—SPICA OF SHOULDER—SPICA OF GROIN—SPICA OF BREAST—SPICA OF
TuoMme—FoUR-TAILED BANDAGE FOR BROKEN LOWER Jaw.

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

LEseTH AND BREADTH 0F BANDAGE.

Length. ‘ Breadth.
i
Fingers, 3 : 14 yards inch
Arm, . 3 ; 6 e | 2-24 inches
LEE‘i: . . . 3 11 | 3 11
Boc

T k * 10 1] # ﬁ 13

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

1. Simple 5|lmiml.
2, Reversec ha,ndn;i'ﬂ.
3. The figure-of-eight bandage,
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1. The Slmple Splral —The roller bandage may be applied
over a part that is not increasing rapidly in diameter—e.g .., the
upper arm—in the form of the “b]l‘l‘lplﬁ spiral,” where the bandage
is simply rolled round the arm, each layer leaving the former
uncovered by about half its breadth (see Fig. 63). Where, how-
ever, the limb is increasing rapidly in diameter—e.g., in the calf
of the leg—and in crossing a joint, the ‘“simple spiral ” bandage
gapes and puckers, and will not lie neatly. It is then desirable
that the bandage should be applied either in the form of the
“reversed ” or “figure-of-eight’” bandage.

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

Fic. 63. reverses should all lie on the outside of the limb.
Simple spiral. This bandage, however, is more difficult to apply

neatly than the others,

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

Fig. 64.—Reversed bandage. Fig. (5. —Figure-of-eight bandage.

SPECIAL METHODS OF APPLYING THE
ROLLER BANDAGE.

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

2. Capeline Bandage for the Head.—For
the application of this bandage a double-headed
roller is required. This, if a proper double-

Fig. 66.
headed roller be not at hand, may be made by Finge?hnmiugﬂ.

taking two rollers and pinning or sewing their

free ends together. The part between the rollers is then applied
to the middle of the forehead, and the rollers are carried round
the forehead and temple to the back of the head (Fig. 68). The
roller held in the left hand of the operator encireles the head



. bandage completed,

46 A MANUAL OF AMBULANCE.

continuously on this line, and fixes the antero-posterior layer
alternately at front and back. The roller held in the right hand
is carried backwards and forwards over the head from forehead to
occiput until the whole of the head has been covered (Fig. 67).
The first of the antero-posterior layers should lie along the middle

Fig. 68.

Capeline bandage for the head.

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

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

4. Spica of the Groin.—The groin is
covered in from below upwards in the following way :—The
bandage is fixed to the upper part of the thigh by one or
two simple spiral turns. The roller is then carried from within
outwards over the front of the thigh and up round the hip
and back, and passing over the prominence of the haunch bone
on the opposite side, is carried from above downwards in a

Fig. 69.—Capeline
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sloping direction so as to cross the thigh turn just made. The
bandage is then passed round behind the thigh, and is carried
up from within outwards parallel to the last layer, but higher
by about half the breadth of the bandage, and so on. The hip
is in this way gradually covered by layers of bandage from

below upwards (see Fig. 71),

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

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

o
eyl

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

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

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

Fig. 74.—Four-tailed bandage.

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

Fig. 75.—Four-tailed bandage ot :
= applied to the jaw. 8 74. The chin is placed in the

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

DEFINITION — CAUSATION — KINDS— 81653 or SymrroMs oF FRACTURE —
HearLixg oF FRACTURES — TREATMENT OF FRACTURES —EMERGENCY
Dressivgs For CoMPOUND FRACTURES — SPLINTS — FRACTURES oOF
CoLLarR Bong, ArwM, Forearm, Wrist, Haxp, Penvis, THiGH,
KxeE, Lec, AxgLE, Foor, Riss, LowgEr JAw, SPINE, SKULL.

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

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

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

CAUSATION OF FRACTURES.—IFractures are caused
mainly in three ways.
L. Fracture by Direct Violence, where the force is applied
directly to the bone, as in the case of a thigh bone broken by a.
heavy weight falling upon it.

l
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2. Fracture by Indirect Violence, where the bone is
broken by a force not applied directly to the part that yields—
e.g., when the neck of the thigh bone is broken by a sudden blow
on the heel and not by a force directly applied to it at the hip, but
transmitted along the leg bones by a sudden jerky fall on the foot,
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 transverse fracture of the knee-cap {patei]uj or by a sudden
strain thrown on a strong ligament—e,g., in temmg off of the
tip of the brooch bone {hhulﬂ,} by a forcible twisting inwards of
the foot. :

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

1. Simple fracture.
2, Compound fracture.

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

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

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

cause blood-poisoning, and fornis an ad-
ditional and very great squrdeqof danger
Fic. 76.—Fracture of 0 the patient. The danger of severe
~  humerus. bleeding is also to be noted in connection
with compound fractures, as the broken

ends of the bone may tear large blood-vessels, In rendering
“first aid ” in the case of a ““ compound fracture,” it is, therefore,
of importance to secure the purification of the wound by washing,
and to prevent the entrance of poisonous matter to the wound

contamination of the wound is likely to,
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by proper dressings. It should be remembered that a simple
fracture may readily be converted into a compound one by clumsy
or rough handling. This is particularly the case when the
broken bone has a sharp edge under the skin unprotected by
soft parts as in the shin.

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

SIGNS OR SYMPTOMS OF FRACTURE.

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

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

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

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

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

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

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

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

Rib, three weeks.

Collar bone, four weeks.

Forearm bones, five weeks.

Arm bone (humerus), six weeks.

Leg bones, seven weeks.

Thigh bone, ten to twelve weeks.

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

TREATMENT OF FRACTURES.
(A) Compound Fractures.

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

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

(B) SBimple Fractures.

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

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

oenerally 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.
Surgeons generally employ
pine-wood, pasteboard, or

N poroplastic splints, or en-
i}ﬁﬁgﬁgﬁ’h@'ﬁ" Paris bandages. Gooch's

army splinting, which con-
Fig. 78. — Fractured leg splinted with sists of strips of lath backed

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

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

Fig, 79.—Field fracture box (weight about 52 lbs.), containing two jointed
thigh splints, wood ; one set leg splints, richt and left, wire ; one set
leg splints, richt 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 1b. plaster of Paris, in i-lb. tins;
4 1b. cotton wool, antiseptic; 4 lb. tow, carbolised ; 2 yards flannel
serge of open texture, antiseptic ; 2 yards guttapercha tissue; twelve
loogsewove bandages ; twelve triangular bandages, plain ; twelve straps
with buckles; one old linen sheet; one counter extension apparatus;
one set gypsum bandage instruments in case.

for a broken upper arm. Fig. 79 shows Messrs. Evans &
Wormull’s field fracture box, which contains all the necessaries
for the treatment of the different fractures. Wooden, wire,



56 A MANUAL OF AMBULANCE,

jointed long splints, and plaster of Paris bandages for application
in fracture cases, are arranged so as to be packed in small
compass and eamly carried. The weight of the field fracture box
is only 52 lbs,

SYMPTOMS AND TREATMENT OF SPECIAL
FRACTURES.

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

Symptoms.—There are the ordinary signs of fracture as detailed

n p. 5. The patient is generally found supporting the elbow
«Df the injured arm with his hand, as shown in Fig. 80.

Treatment.—Three triangular baudagea are required.

(1) Fold up a triangular bandage into a neat pad and place it
in the arm-pit, so as to force out-
wards the outer fragment of the
broken bone.

(2) Apply a second bandage as
a large arm sling. Pull the ends
of the bandage until the weight
of the injured arm is taken off
the shoulder, and until the arm
is sufficiently supported to bring
the two ends of the broken collar

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

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

T'reatment.—The “first aid” treatment consists in applying
either four or five narrow splints surrounding the limb, or
better, two broad firm splints applied, one on the inside, the
other on the outside of the arm. Extemporised splints in the
form of folded newspapers, magazines, straw bottle covers, or
ornamental flower pot covers may be employed (see Fig. 84).
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If wooden splints be employed, they should be padded if placed
next the skin, and unpadded if applied over the clothes. The

T

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

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

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

angular bandage.

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

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

Treatment.—The treatment is the same, whether the fracture
be of both bones of the forearm or of one only. Splints are
applied on the front and back of
the forearm, the arm being semi-
supinated—z.e., turned with the
thumb upwards (see Fig. 85). The
splints must be padded if placed
next the skin, and are fixed by
triangular bandages applied firmly
on either side of the fracture. The
arm is then supported in a broad
arm sling.

4. Fracture at the Wrist.—
A fracture at the wrist 1s not an
uncommon result of a fall, the
arm being outstretched to break
the fall, and the patient striking

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

in splints. the hand. TItisgenerally the lower
end of the radius that is broken.

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

Treatment.—Pull gently on the hand to get the bones into
proper position. Apply splints on the front and back of the
forearm, the front one reaching from the wrist to the elbow,
the back one from the knuckles to the elbow. Fix these by a
palm bandage, and by two forearm bandages, and sling in a
large arm sling.

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

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

Treatment.—The *first aid” treatment consists in applying 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 thigh should
be securely bandaged to the splint by two triangular bandages,
one above and one below the seat of fracture, and the splint
should be fixed firmly by additional bandages, one at the foot, a
second a little below the knee, and a third round the chest at the
upper part (Fig. 86). For additional security the injured should

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

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

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

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

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

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. 87).
The two legs should then be
bandaged together, to afford
additional support. = Impro-
vised splints may be used in
the form of umbrellas, walking

sticks,

Fig, 87.—Fractured leg treated by
external and internal splints.
Arrow marks site of fracture.

packing post paper,
books, periodicals, folded news-
papers, stockings filled with

sand, &e. Army splinting may
be employed and is very serviceable, and the method of its
application is shown in Fig. 88.

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

11. Fraeture in the Foot.—This is generally of a metatarsal
bone or phalanx.,

Symptoms.—Pain on pressure, and crepitus.

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

12. Fracture of the Ribs.—Symptoms.—There will be the
history of a compression of the chest-wall by the patient being
run over, or sustaining a blow or heavy fall on the side. There
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will be severe pain on the injured side, generally described as a
“gtitch.” It is caused by the two ends of the broken bone
rubbing on each other. The pain will be increased by pressure
on the side with the hand, or by the patient’s taking a deep
breath. Fracture of the ribs is often complicated by the broken
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Fig. 88.—Army splinting applied to fractured leg.

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

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

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

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

14. Fracture of the Spine.—Symptoms.—There will be the
history of a severe accident, a fall from a height, a severe blow
on the back, or a crushing of the spine, as by a carriage or
traction engine passing over the body. The special danger of
the accident consists in the possible injury to the spinal cord
(see Fig. 89). Pressure on the spinal cord by the narrowing of
the spinal canal by broken pieces of a vertebra, or by one
vertebra being driven off another, will cause paralysis of all
the muscles below the seat of injury. Both legs will then be
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helpless, as may be found by tickling the soles of the feet, when
the patient will be unable to draw his legs up.

Treatment.—If from the history and the extent of the condition
of the patient, fracture of the spine be suspected, the patient
must be moved most carefully. He should be lifted en masse,
the spine being kept as straight as possible. If he has to be

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

carried, that is best done on a door or shutter, to prevent bend-
ing of the spine. He should be placed in bed on a straw
mattress. All that you should aim at in your “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 dis-
turbance or depression following a severe injury, stimulants may
be administered with caution.

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

() Fracture of the Vault.

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

Conduect the treatment of
such a case in the following
order :—

(1) If there be a surface
wound wash it with water, Fig 90.—Depressed fracture of skull.
or with a disinfectant solution,
as described under compound fracture. Place a cold compress
or dressing over the wound, and fix with a bandage.

(2) If the patient has to be carried to a house or hospital,
procure or improvise a stretcher (g.v. 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 pillow.

(4) Hot bottles should be placed beside him, and should be
covered with stockings or with flannel to prevent the skin being
burned, as may readily happen if the patient be insensible.

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

(b) Fracture of the Base of the Skull.

Sympioms.—There is a history generally of a fall on the top
of the head. The base of the skull is fractured by the upper
part of the spine being driven forcibly against it. The promin-
ent symptoms are bleeding from the nose and ears, dilatation
or contraction of the pupils (“the black”) of the eye, and
unconseiousness,

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 be used, with the precautions before-
mentioned,

4. No stimulant should be given.
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CHAPTER V.

DISLOCATIONS AND SPRAINS.

DisLocaTion: DEFINITION —VARIETIES-—SYMPTOMS— TREATMENT—SPRAINS:
DEFISITION—SYMPTOMS— REATMENT.

Dislocations.— A dislocation is 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 weak part in the ligamentous capsule of the joint into
the structures outside—e.g., 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 for-
wards on to the haunch
bone. In Fig.91 is shown
the backward dislocation
of the head of the femur.
In severe cases, fracture
of the bones at the joint
may occur along with the
dislocation, and this not
uncommonly happens in
the ankle, where, in addi-
tion to the displacement
at the joint, the ends of

Fig. 91. —Dislocation of hip joint. A, cup the tibia :'!.nd fibula are
in which head of bone should lie. broken. The most com-

mon situations in which
dislocations occur are the fingers, shoulder, elbow, ankle, hip,
and jaw.

Symptoms.—The symptoms are not unlike those of fracture.
There is 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, unnatural mobility
or movement where none should exist.

Dislocated hesdl
of femur.
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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 not be attempted by an ambulance
student. "The first aid treatment 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.

Pl'n 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 the inspection and treatment of 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 back-
wards. 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
insufficient to cause a dislocation. The joint in which it is most
usually seen is the ankle.

Symptoms.—With the history of the injury there is also,
considerable 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 movement,

T'reatment.—The joint should be covered with cotton wadding
or folded triangular bandage, and firmly bound with a ¢ cravat ”
bandage, or, preferably, with a roller bandage applied firmly in
the “figure-of-eight ” method. If the pain be very great, and a
me:im_a.l man cannot at once be got, relief may be given by
applying a linseed or oatmeal poultice, on the surface of which
may be sprinkled a teaspoonful of laudanum,

D
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CHAPTER VL
HEMORRHAGE.

IRTERNAL AND ExTERwAL HEMORRHAGE—THE ARTERIAL SysTEM—THE
VENovs SysTEM—KINDS oF BLEEDING—TREATMEST oF HEMORRHAGE
—ABUSE OF STIMULANTS IN THE TREATMENT OF HEMORRHAGE—
TREATMENT oF CAPILLARY BLEEDING — STYPTICS —TREATMENT OF
VENoUS BLEEDING—TREATMEXT OF ARTERIAL BLEEDING—POINTS OF
COMPRESSION oF THE MAIN ARTERIES oF THE Bopy—METHODS OF
ARRESTING HEMORRHAGE FROM THE MORE IMPORTANT ARTERIES—
VoMIiTING AND SPITTING OF Broonp—BLEEDING FROM THE NOSE—
BLEEDING FrOM THE Sockgr oF A ToorH—BLEEDING FroM HEMOR-
RHOIDS — BLEEDING FrROM THE HEar — Broop 1w TEE UrRing —
HxMoPHILIA — INTERNAL HEMORRHEAGE — COLLAPSE FROM HEMOR-
RHAGE.

Hemorrhage (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 internally
into the tissues, organs, or cavities of the body. Internal
hzmorrhage 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 importance 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 apoplexy. External hmmnrrhaie,
however, is a matter of the greatest importance and must be
exhaustively treated. Before one can thoroughly understand
the different forms of bleeding and the rationale of their treat-
ment, it is necessary to have some idea 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 eontaining
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 importance
in connection with the arrest of hwmorrhage. An artery,
if cut only partly across, tends from the contraction of these
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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 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 in 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, bones, and superficial structures of the
body. The ultimate small ramifications of the arteries are
known as arterioles, and divide into a regular net-work of very
minute microscopic blood-vessels known as capillaries. From
the capillaries the blood nourishes the tissues, giving up its
nutritive properties to them, while it in turn takes up into
these 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 venge cavee, which enter the right auricle of the heart.
The veins have much thinner walls than the arteries, and have
little power of contraction. This is 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
current in them is much more sluggish and less powerful than in
the arteries which have blood pumped 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
description be 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, after leaving the left ventricle of the heart forms an
arch (see Fig. 93), and passes down in front of the spine lying on
the front of the bodies of the vertebrie. In its course it gives
off branches to supply arterial blood to the walls of the thorax
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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. 93).

Arteries of the Leg (see Figs. 92a and 93).—The femoral
artery passes down the front and inner side of the thigh, and
at the junction 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 joint into two branches,
which run down the back of the leg, the one on the tibial or
inner 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 it forms
an arch close to the ball of the toes, from which branches are
given off to supply the toes. This arch is known as the plantar
arch. Roughly, then, it may be said that on the thigh, where
there is one long bhone, there is one main 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 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 arrange-
ment will be found to obtain in the case of the arteries of the
arm and forearm.

Arteries of the Arm (see Figs. 92 and 93).—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 can be compressed against it, and is
bnown as the subeclavian artery. In the arm-pit or axilla it
kecomes the axillary artery, It runs down the inner side of
the arm to the middle of the front of the elbow. From the
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arm-pit to the elbow it is known as the brachial artery, and
its line is 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
muscle, or, voughly speaking, “along the line of the seam of a
cout 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
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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
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gives 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. 93).—From the
arch of the aorta on either side there passes up a large artery 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 with the
breast bone to the angle of the lower jaw. The carotid arteries
may be readily compressed against the transverse processes of the
vertebree on which they lie. From the carotids are given off
branches to supply the brain, tongue, face, neck, and scalp. It
1s 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 compressed against the lower jaw, which it crosses
two fingers' breadths in front of its angle. It runs up over the
cheek, and in addition to other branches gives off the coronary
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 may be easily compressed.

THE VENOUS SYSTEM.—The veins are the blood-vessels
which return to the heart the blood which has been rendered

b

- valve.

Fig. 94.—Valves in veins,

impure 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, &c., while the returning venous blood passes downwards
t(l:h reach the heart. Veins may be divided into two great
classes :—

I. Superficial Veins,
11. Deep Veins,
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I. Superficial Veins.—These veins run in the tissues which
immediately underlie the skin. They are provided with valves
to assist in supporting the blood column. These valves (Fig. 94)
form little pockets on the side of the vein which allow the blood
current to pass upwards in a partially filled vein, but which,
when the vein is full, are pushed together towards the centre of
the vessel so as to occlude its lumen 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. 95). This vein is fre-
quently 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. 95 and 96).

3. The External Jugu-
lar Vein—the superficial
vein of the neck — runs
from just in front of the
ear down to the middle of
theecollar bone, under which
it dips.

II. Deep veins are the
veins which accompany
the large arteries and lie
in the tissues considerably
deeper than those just
described. The large vein

Front. Back. Front. running with the carotid
Fig. 95.—Superficial veins of legand arm. artery is known as the
internal jugular vein. In

the upper and lower limbs the arrangement of the deep veins
is the same, and they receive the same names as 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.c., a vein on either side (see Figs.
92 and 92a).
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EKINDS 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. 97). Itis
bright red in colour,
and comes from the
end of the vessel
which is nearer the
heart — e.g., if the
radial artery be cut
transversely at the
wrist, where 1t 1is
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 to-
wards the hand. The
amount of blood lost
during each heart
beat will depend on
the size and position
of the wound in the
artery, also on the
force of the heart
beat and the duration
of the bleeding, If
the bleeding has
gone on for some

Fig. 96, —Sunperficial veins of arm and forearm.

time, the flow from the artery, instead of being a jet, will be a

mere trickle.

2. Venous Bleeding or Bleeding from a Cut Vein.—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,
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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 jerky. The super-
ficial veins of the lower
extremity, from the in-
sufficiency of their
valves and the pressure
on their walls of the
long column of blood,
tend to dilate or become
“varicose,” and may
. even in extreme cases
Fig. 97.—Cut artery spouting. burst. Venous bleeding
may jet like arterial if
the cut vein lie immediately over an artery, 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 is best exemplified by the bleeding from the socket of a
tooth recently extracted, or the ooze from a cut made in shaving.

TREATMENT OF HAMORRHAGE.—Abuse of Stimu-
lants in the Treatment of Hemorrhage.—It is the unfor-
tunate custom in many parts of the country to give to the
suffering patient in all forms of accident, as a universal remedy,
a quantity of stimulants in the form of brandy or whisky.
‘While 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 extensive hemorrhage, either external
or internal where heemorrhage is not arrested, and 18 not under
control. By the administration of stimulants in such cases, the
heart is made to beat faster and the already diminishing amount
of life’s vital fluid is foreed with greater rapidity through the
wound in the vessel. In all cases of hsemorrhage, before a
stimulant is administered, it should be well seen to that the
hemorrhage has been arrested, and that means have been taken
to prevent its recurrence. If collapse from hmmorrhage occur
with the symptoms deseribed 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
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bleeding can be treated satisfactorily by pressure. The method
consists in pressing on the bleeding firmly with a clean sponge
or piece of lint or linen. The pressure should be kept up con-
tinuously for two or three minutes. If pressure be not sufficient
to arrest the bleeding, it may be necessary to call in the assist-
ance of styptics. Styptics are substances which have the property
of assisting the formation of a blood clot, and so of arresting
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 firmly 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. Burnt or Dried Alum (alumen exsiccatum) is also very
serviceable 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 plugeed.

3. Twrpentine may be applied on linen.

6. Common Salt, either applied in crystals or as a strong
solution, also acts as a styptic.

7. Nitrate of Silver (“lunar caustic”) has also been employed
for this purpose.

8. Tannic Acid 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 decoction 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 Aeid may be used in the form of a powder dusted on
the part.

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 linen over the wound, and bandage it firmly by a *narrow
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fold ” triangular bandage. Thereafter the limb should be raised
to diminish the amount of blood supplied to the part.

3. By a Towrniguet-—In the case of bleeding from a large
vein, the measures mentioned above may 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 vein or burst varicose (Fig. 98), first apply pad pressure,

w

Fig. 98.—Varicose vein of leg.

and if that be found insuflicient and soakage still go on, apply
the tourniquet as directed. In severe bleeding, where it is not
at once evident whether the hamorrhage is arterial or venous, a
tourniquet should be applied to the main artery of the limb, as
described below.

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 limb, and thereby diminishing the amount of
arterial blood 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 hand-
kerchief, 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
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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
kept up to keep its walls in contact and check the flow of the
blood stream. The exact methods of applying digital compres-
sion 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. 93, where the points of compression are indicated
by arrows.)

(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 vertebrz on
the side of the neck, an inch from the middle line,

(4) Subclavian 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 border of the
biceps 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 forearm.

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

5. Towrniquet Compression.—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
hemorrhage. The tourniquet generally in use in surgical prac-
tice consists of an elastic tube or cord wound tightly round the
limb, so as to compress the vessel against the bone (see Fig. 99).
The elastic tourniquet is applied either next the skin or over
the clothing. It is known as Esmarch’s tourniquet, and the
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method of its use, as applied to the thigh, is shown in Fig. 99.
In military ambulance work and in surgical practice, Petit's screw
tourniquet is occasionally employed. It consists of a pad to

g

Fig. 99.—Esmarch’s tourniquet on thigh.

compress the artery, with a narrow strap which encircles the
limb, and is fixed by a buckle. A wvery powerful brass serew
is attached to the strap, and by screwing down the pad (Fig. 100)
the artery can be compressed with great force,

The surgical haversacks of the army medical department are
supplied with field tourniquets (Fig. 101), which may be applied,

= fi
Fig. 100.—Screw tourniquet Fig. 101.—Field tourniquet.
(Petit’s).

if necessary, over the clothing, and provide a ready and reliable
means of checking heemorrhage from gunshot and other wounds.
The improvised tourniquet is made from a triangular bandage, as
described in Chapter II. (see Fig. 62). The knot and the tied
ends of the bandage, or a special pad placed below or in the
folds of the bandage, form the compressing pad, and are placed
immediately over the main artery of the limb, while continuous
pressure is exercised by twisting the bandage on itself by a ruler
or a walking-stick placed through the loop end of the bandage.
When sufficient compression 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 firmly to the limb by
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a triangular bandage (see Fig. 62). In any case of extensive
bleeding from the limbe, be it arterial or venous, while finger
compression of the main artery of the limb above the wound is
being made by the ambulance pupil, a tourniquet 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 compres-
sion 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, particularly in old and infirm people, to cause gangrene or
mortification of the parts from which the blood supply is cut
off by the constricting band. A safe rule 1s not to leave the
tourniquet tightly applied for longer than an hour, after which
time it should be slackened with care and left loose for a short
time unless severe hmmorrhage recur, when the tourniquet
should be immediately tightened. If 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 accom-
pany him, and should slacken and tighten the tourniquet as may
be found necessary with the precautions mentioned above.

The Methods of Arresting Hsemorrhage from the more
important Arteries:—I. Temporal Artery.—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. 93).

2. Facial Artery.—Bleeding from the face is to be arrested
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. 93).

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

4. Artery of the Neck (Carotid Artery).—Bleeding from
the carotid artery or any of its branches, as in cut-throat wounds,
is to be m'restec{ by plugging the wound by a finger or thumb,
or by a pad of lint or a handkerchief, while compression is kept up
on the carotid artery against the spine. This is done by pressing
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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. 93). The right hand would
then be used in compressing the patient’s left carotid artery, the
left in compressing 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 i—

{:{1} By placing a firm pad in the arm-pit, and binding the arm
firmly to the body ; and

(b) 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
behind the middle of the collar bone. The exact method of
compressing the subeclavian artery is shown in Fig. 102,

Fig. 102.—Compression of Fig. 103.—Digital compression of
subclavian artery by thumb. 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 humerus just internal to the biceps
muscle, and between the wound and the heart. The artery is
said to run in the line of the seam of the coat-sleeve. The fingers
pm:-*aecl behind the arm lie immediately over the artery, as shown
in Fig. 103, while a great power of compression is got by grasping
the arm with the thumb on its outer aspect ; or {-5} by a tourni-
quet applied in the same situation. A patl 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 com-
pressing the brachial artery by the fingers or a tourniquet.
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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 by placing a pad in front of the elbow joint,
and bandaging the forearm firmly to the arm as shown
in Fig. 104. Sufficient pressure is thus
brought to bear on the brachial artery at
the elbow.

Y. Bleeding from the Hand (Palmar
Arch).—Bleeding from the hand is best
arrested (z) by pads placed over the radial
and ulnar arteries at the wrist, and firmly
fixed with a triangular bandage ; or (b) by a
tourniquet tightly applied round the lower
part of the forearm. Bleeding from the Fig. 104.—Bleedin
palm may also be arrested by making the .o forearm uheakeﬁ
patient grasp a pad placed in the palm by pad and flexion.
while the fingers are tightly bandaged over it.

10. Artery of the Thigh (Femoral Artery).—DBleeding
from the femoral artery is to be arrested by (a) digital com-
pression in the groin by two thumbs, one backing the other, as
shown in Fig. 105; or (4) by a tourniquet (with or without a

Fig. 105.—Compression of femoral artery by two thumbs,

pad below it) applied between the wound and the heart. When
bleeding occurs high up in the thigh a tourniquet applied above
?lleiwc-und will tend to slip downwards, and digital compression
is then the only means to be relied on.

L1. Artery at the back of the Knee-Joint (Popliteal
Artery).—Bleeding from this artery 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 it with a triangular bandage ;
or (b) by digital or tourniquet compression of the femoral artery.

12. Arteries of the Leg (Anterior and Posterior Tibial
and Peroneal).—Bleeding from any of the large arteries of the

6
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leg is best arrested by digital or tourniquet compression of the
femoral 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. 104).

13. 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.

Vomiting and Spitting of Blood.—Though bleeding from
the lungs—spitting of blood or hmmoptysis—and bleeding from
the stomach—vomiting of blood or hematemesis—are not usually
included in a description of “first aid” in hsmorrhage, it is
expedient 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 then 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 styptics as gallic and tannic acids,
steel drops, turpentine, &c., are employed, and may be got ready
for use, but should not be administered without the sanction of
the medical attendant. In these cases an important part of the
“first aid"” treatment is to keep cool, to avoid exeiting the
patient who is already in a very nervous condition, and to have
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 in-
spection.

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 applying wet
compresses or ice bags to the upper part of the neck. If this is not
sufficient a firm plug should be placed in each nostril, the patient
being kept seated in a chair. A firm plug of lint is very service-
able, 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 is 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 asabove. In mild cases plugging the nostrils in
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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 extrac-
tion of a tooth it occasionally happens that the bleeding, which
is, as a rule, easily stopped by washing out the mouth with
warm water, may recur sometime 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. If difficulty is experienced in getting the plug to
remain 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 Heemorrhoids.— Patients suffering from
large internal hsmorrhoids or piles may occasionally, when 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 parts with very
warm water, and by applying on a piece of lint a little of the
gall and opium ointment which patients suffering from this
condition generally have at hand.

Bleeding from the Ears.—Bleeding from the ears is gene-
rally 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 is generally a sign
of disease of the bladder or kidney—e.g., Bright’s disease, stone
in the bladder, &e.—and is generally a serious condition, requiring
immediate surgical treatment.
~ Heemophilia.—Certain individuals, happily few in number,
inherit a tendency to bleed owing to a deficient power of coagu-
lation in the blood. In these people the slichtest touch or
knock 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 considerable indeed, owing to this deficient power of coagu-
lation. A person with this inherited tendency to lose blood is
known as a “ bleeder,” and the condition is called hemophilia. The
condition is fortunately rare, but will explain to the ambulance
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student those cases which are oceasivnally met with, where the
bleeding from a small cut may be so considerable as even to
endanger life, and may require energetic surgical treatment
before it can be arrested.

Internal Hemorrhage.—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 thoraecic or abdominal
cavity, while little or none may come to the exterior of the
body. The condition can generally be inferred from the ap-
pearance of the external wound if the bleeding be due to injury,
or from the personal history of the patient if due to disease.
The pallor, coldness, and faintness of the patient are all indicative
of a serious loss of blood. Tt 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 collapse from hwemorrhage should be carried
out, save that no stimulant of any form should be given without
the sanction of a medical man.

Collapse from Hemorrhage.— When a patient becomes
collapsed from the loss of blood, the eondition is easily recognised
by the faintness and dizziness complained of, by the feeble nature
of the pulse, by general pallor, seen particularly in the face, and
by the coldness of the body, and especially of the extremities.
The condition may be so pronounced as to produce swooning and
insensibility of the patient, and the condition is then known as
Syncope.

T'reatment.—The patient should be laid at once between warm
blankets, with the head low. Warm bottles should be packed
round him. Aleoholic and diffusible stimulants, like tea and
coffee, should be given freely if the patient can swallow, but only
if the heemorrhage has been satisfactorily arrested, and there s no
probability of its re-appearance on reaction setting in.
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CHAPTER VIL
WOUNDS.

Suock—VArIETIES OoF Wousps, Ixcisep, CoxTusep, PURCTURED, La-
CERATED — CHARACTERISTICS AND TREATMENT — THE ANTISEPTIC
TreaTMEST oF Wouxps—ANTISEPTIC METHODS —EMERGENCY ANTI-
SEPTICS—ANTISEPTIC TREATMENT IN AMBULANCE CAsES—PoOISONED
Wovunps—THE True PoisoNep WoUuND—STINGS — SNAKE BIiTES—
Horse Brres—Dog BiTes—CAT BiTeEs—TREATMEKT.

WouxNps vary in degree from a mere abrasion of the euticle or
rubbing off’ of the superficial layer of the skin to severe condi-
tions, when the whole of the structures of a limb may be rent
asunder—e.g., in some cases of machinery accident where, if the
limb be not pulled entirely off, the musecles, 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
underlying 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 im-
pression on some part of his nervous system produced by an
injury. This nervous impression acts first upon the heart and
may in extreme cases cause death by arrest of the heart’s action.
Shock also, however, 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 collapsed, is 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 much lowered, the
patient feels cold, and may shiver. The respiration is feeble and
gasping. The pulse is small and irregular, and may even be
imperceptible,

E:Eu::h a condition is apt to be brought about by any serious
accident—e.g., a compound fracture, a gun-shot or lacerated
wound, or a severe burn.

_i’fa-qr:.trnent of Shock.— The treatment of shock consists in
hrmgu_-jg 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,
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and next by warm diffusible stimulants like tea and coffee. Tea-
spoonful doses of sal-volatile in water are also very useful. The
room should be 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 deseription 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. 106),

Fig, 106. Fig. 107.—Wound, closed by  Fig. 108.—Method of
Incised wound. two strips of plaster. cutting strips of plaster.

and in addition tends to bleed considerably, as the vessels have
undergone a similar division. An incised wound if clean generally
heals in a few days by ¢first intention,” skin uniting te 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
gape, the edges may be brought together by strips of adhesive
plaster, and best in the method shown in Figs. 107 and 108.
To seal the edges of a wound that is not gaping much, Friar's
balsam or collodion is sometimes applied. An emergency dr essing
for an incised wound may be extemporised from a piece of linen
soaked in carbolic oil, turpentine, or whisky, covered with cotton
wool, and fixed by a tria,ngul&r 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 gapes considerably. There is generally a considerable
amount of hmmorrhage from cut veins (external and anterior
jugular veins), and, not uncommonly, the windpipe is cut across,
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the patient then breathing through the wound in the neck, the
whizz of the outrushing air being distinetly heard. In some cases
the large artery of the neck (carotid artery) is divided, and the
patient may succumb from hsemorrhage before help arrives. The
treatment of ordinary cases of cut-throat consists in preventing
the patient from doing 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 being drawn into 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
against 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.

2. Contused or Bruised Wounds.— Contused or bruised
wounds are generally produced by blows from a heavy body—
e.g., a policeman’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 ecchymosis. 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
beginning at the border of the bruise, and gradually passes
through different shades of colour—green, yellow, and lemon—
back to the normal.

Treatment. — This consists in applying pressure to prevent
furt]_ler swelling by a pad of cotton wadding or linen fixed by
a tf{“ﬂgu\ﬂr “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 to it.

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
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produced by a shot-gun fired close to the body, there will
usually be considerable bruising, and a tunnel wound leading
into the depth.

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 bone to be splintered or fractured. Hmmorrhage is to
be treated in the usual way. In the case of hemorrhage from
a gun-shot wound of the chest, the wound should be plugged
Wlt}h an antiseptic plug. A Imtlenh with a gun-shot wound
usually suffers from the condition known as “hilULL, 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 a wound readily heals, but if produced
by teeth or by stabbing with a dagger or bayonet they are
much more serious, for threp reasons—(a) owing to the number
and importance of the structures cut ; (6) the increased risk of
severe hsemorrhage ; and {c} the chance of the decomposition of
blood and of other tissues in the depth of a wound imperfectly
drained.

Treatment.—Ha=morrhage is to be treated in the usual way.
The wound should be carefully washed with some disinfectant
solution, and a dressing applied. If the pain be very great
a poultice may be applied.

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 accom-
panied by little or no bleeding, owing to the pulling out
of the coats of the vessels. They are commonly found on
the hand, in wounds produced 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
machinery 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 hemorrhage. In severe cases the tear-
ing of the vessels may be so great that no hmmorrhage takes

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

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

Antiseptic Treatment of Wounds.—In olden days wounds
were either left open to the air or very imperfectly dressed, with
the result that putrefaction generally set in, pus or matter being
formed, and that 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 known 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 as to prevent this
septicity or putrefaction taking place. The air itself is, however,
not the cause of the mischief. In the air float minute particles,
which, when examined, are found to be living organisms capable
of multiplying. These organisms are known as germs. By
their multiplication and growth in a wound they produce fer-
mentation, 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. Sir Joseph Lister was the first to
show the importance of these organisms in relation to the
treatment of wounds, and since his great discovery much light
has been thrown on the subject by microscopic investigation and
experimental research. A large number of organisms have now
been isolated and proved to be the cause of special diseases—e.g.,
erysipelas, cholera, diphtheria, &e.

The antiseptic treatment of wounds has, since its original
introduction, undergone at the hands of Sir Joseph Lister and
others comsiderable change. It is now known that the special
germs which cause such fatal infective wound disorders as
blood-poisoning, erysipelas, &c., can be readily killed (even if
present in large numbers in a wound) by special substances,
which are known as antiseptics. The antiseptic first recom-
mended, and the one that has held its own ever since its
introduction, is carbolic acid. It is #he antiseptic that will be
found most serviceable for ambulance work, for a foul wound can
be rendered quite 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
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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
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boric and salicylic, have been used for the same purpose, and
though less powerful are also less poisonous. Amother most
powerful and reliable antiseptic is mercury in the form of
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eorrosive sublimate, 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 sublimate is 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 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 more portable
form of antiseptic store can be found than a small bottle of
Messrs. Burroughs, Welleome & Co.'s corrosive soloids.

For hospitals, railway dep6ts, ambulance waggons, surgeries,
police stations, and other places where attention to accidents is
frequently required, Mr. John Milne, of the Antiseptic Dressing
Factory, ia{lywell, London, has prepared an ambulance stock
box (Fig. 108a), 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 three sizes, sufficient for the dressing of 300, 100,
and 30 cases respectively. The small size costs only £5.

Emergenecy Antiseptics.—For ambulance purposes, where
carbolic acid and corrosive sublimate may not readily be pro-
curable, 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 dilyted.

2. Turpentine—This is a most reliable antiseptic, and with
it the surface of a wound may be washed. Tt 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 (a solution of permanganate of potash) may
be used to the strength of two table-spoonfuls to a pint of warm
water ; that is, in sufficient quantity to make the water of a deep
blue 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 mercuric soloids.

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

Antiseptic Treatment in Ambulance Cases.—It is of
great 1mportance that the ambulance student approach the
treatment, not only of severe injuries like compound fractures,
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but also of small and seemingly unimportant wounds, with a
due sense of the danger to the patient, which may be caused by
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‘Fig. 108b.—Surgeon-Major Bourke's complete wound dressing.

insufficient care during the first-aid treatment of the injury.
It should be remembered that even such a small thing as the
prick of a dirty needle may in a debilitated patient cause, if
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neglected, a large abscess, and subsequent blood-poisoning. No
boil or blister, however innocent looking, should be punctured
with an unclean needle or pin, as this is too 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 also be used with safety, but a sponge that has been in use
Jor houselold purposes should on no account be employed to wash
the wound. The wound being thoroughly washed with the best
antiseptic at hand, a pledget of cotton wool, soaked in a dis-
infectant solution, should then be left over the wound until a
suitable dressing can be prepared. Suitable emergency anti-
septic dressings may be made from borie lint, or ordinary lint
soaked in a 1 to 40 solution of carbolic acid, and applied over
and fixed to the wound by a triangular bandage. Masses of
cotton wadding soaked in the solution may be applied over the
lint, or directly to the wound if no lint be procurable. In place
of cotton wadding, clean handkerchiefs similarly soaked may
be used. Lint soaked with carbolic oil is a good emergency
dressing. Carbolised tow is also of great service in a case of
street accident. In a large town most of the dressings men-
tioned above may be procured at very short notice, and can
readily be applied if the patient be taken for first-aid treatment,
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, soaked
in whisky or turpentine, 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 must here be made to a complete wound dressing
(Fig. 1086) proposed by Surgeon-Major Bourke, A.M.S. It is a
first dressing, which is simple, light, and complete in its require-
ments, 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
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D inches long and 31 inches wide. To this an Alembroth
bandage about 1} yards long is 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 aiv-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, &e.

POISONED WOUNDS.—Poisoned wounds will bhe best
dealt with under the following subdivisions :—

. The true poisoned wound.
. Stings.

. Snake bites.

. Horse bites.

. Dog bites and cat bites.

Ot efe Q3 D

1. 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, reddening 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. 159, p. 183). 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 lymphatics absorb the poison
and become inflamed and sore ; the lymphatic 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 disorder attacking 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.

T'reatment.—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 poisoning arrvested. It is the greatest possible
mistake even for a trained ambulance pupil to attempt treat-
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ment of these collections of matter by continued poulticing or by
puncturing the part with a needle or pin to “let it out.” 1t
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 removed as soon as possible.

2. Stings.—A sting from a bee or a wasp is treated by re-
moving the sting if it can be seen, by washing the wound with
a disinfectant solution and applying a small dressing. The
affected 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 bites, as in every poisoned bite,
the indications for treatment are twofold :—(1) The prevention
of the poison from entering the system generally, and (2) the
destruction of the poison already in the wound, and, if necessary,
of the parts affected by it. The poison is prevented from entering
the system by a ligature or tourniquet applied tightly round the
limb between the wound and the heart. The constricting 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 tourniquet as were mentioned under hemorrhage,
viz., that the tourniquet should not be left on indefinitely, from
the risk of mortification owing to the blood supply being cut off,
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—e.g., whisky, 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 very effica-
ciously be removed by sucking the wound, and this may be done
with perfeet safety if the operator has no eracks about the lips
or tongue, through which absorption might take place. In the
case of bites about the chest, neck, or face, where no tourniquet
can be applied, sucking, disinfection, and cauterisation are the
only means at disposal. In cases of snake bite large doses either
of aleohol in the form of whisky or brandy, or of ammonia in the
form of sal volatile (a teaspoonful in water frequently repeated)
are advised. Medical aid should be procured as soon as possible.

4. Horse Bites.—Horse bites, which are inflicted through
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the clothes in most cases, are simply contused wounds, and are
to be treated as such, but where the skin is 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 remembered that a rabid
dog—i.e., one suffering from “rabies” or “rage”—has in his saliva
a poison, which, entering the wound at the time of its infliction,
tends, after a variable time, to produce in man the disease known
as hydrophobia or “fear of water,” so called from one of its con-
stant and prominent symptoms. A dog suspected to be rabid
should not be destroyed immediately after the accident, but
should be chained up and watched, so that it may be ascertained
whether it be actually suffering from this disease. Though it is
not so common, still 1t is the case that rabies attacks cats, and
that hydrophobia 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 gathered from Mr.
Youatt’s deseription of the condition in his work on Canine
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 dis-
position, 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 eyes red, dull, and half closed ;
the skin of the forehead wrinkled ; the coat rough and staring ;
the gait unsteady and staggering ; there is a per iodic disposition
to bite, the animal in dppt‘ﬂ"mhll‘lﬂ' 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 funections increased
in activity and perverted ; convulsions may occur. These symp-
toms are paroxysmal, they remit and intermit, and are often
excited by sight, hearing, or touch.

«“The sullen form is characterised by shyness a,nd depression,
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 dttEmpt to bite, and seems haggard and
suspicious, swmdmg society and refusmg food. The breathing 1s
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laboured, and the bark is harsh, rough, and altered in tone ; the
mouth is open from the dropping of the jaw ; the tongue pro-
trudes, 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 fang of
the tooth by the clothing. Bites on exposed parts, and particu-
larly 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 abanlute]}' known, but
is suspected, to be rabid, the treatment should be as cm:'eful 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 case is, of course, to apply a
tourniquet. T lhe wound should then be tlmmuﬂhly washed
with an antiseptic solution, preferably Condy’s fluid. The
subsequent treatment is er_'l-f..i}ly 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 destruction of the dog, if compassed only to prevent
such an impossible contingency, is quite unwarrantable.
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CHAPTER VIIL
INSENSIBILITY AND FITS.

FAINTING —HYSTERIA— APOPLEXY—ALCOHOLIO INTOXIOATION—EPILEPSY —
Coxvursions axp UxNcoNsclousNEsSS DUE To KIDNEY Disgasg—Cox-
cUsSSION AND (JOMPRESSION OF THE BRAIN—SHOCE AND COLLAPSE—
SUFFOCATION.

WHEN a person is found lying unconscious, either in the open
air or in a public room or bedroom, it is the duty of an ambulance
pupil to find out the cause of the unconsciousness, 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 informa-
tion he may be able to obtain from bystanders or friends, for the
facts by which he may recognise the special cause of insensibility.
Insensibility may be either partial or complete. It is due to
the brain being deprived of its natural supply of blood by
h@morrhage or otherwise, 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.
Each of these conditions can be recognised partly from the
history of the case, but mainly from the symptoms present.
Insensibility is sometimes simulated by beggars and others.
These malingerers or pretenders can generally be detected if a
careful examination be made. One of the best tests of insensi-
bility is to touch the clear part of the eye with the tip of the
finger. This is borne by the insensible patient 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 is far better, by
fairly rough treatment.




INSENSIBILITY AND FITS. 99

The conditions which give rise to insensibility will best be
taken up in the following order :—

I. Fainting (syncope).
11. Hysteria—Hysterical fit.
ITI. Apoplexy.
IV. Alecoholic intoxication.
V. Epilepsy, or falling sickness.
VI. Opinm poisoning.
VII. Convulsions and unconsciousness due to kidney disease.
VIII. Concussion and compression of the brain.
IX. Shock and collapse.
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. Excessive hemorrhage is a frequent
cause of this. It is often due to some disturbing cause, a nasty
smell, disgusting sight, and sometimes to the sight of blood. The
patient feels giddy 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.

T'reatment.—The principles of treatment are (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 is not at once successful, the patient should be gently led or
carried out into the open air.

Il. Hysteria—Hysterical Fit.—Hysteria is the name given
to a morbid mental condition, of which one of the chief signs is
the so-called ‘ hysterical fit” or  the vapours.”

The patient—generally a nervous young woman—begins to
cry and sob without any apparent cause, or to laugh and cry
alternately, and in slight cases the “hysteries” may go no
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further than this. In severe cases there may be slight con-
vulsive 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 hysterical patient, in
severe attacks, falls down apparently unconscious, but unlike the
epileptic never hurts herself. It should be stated that hysteria
is not a mere simulation of disease, but that there is 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 1s found in males, and that
it is not unknown in boys, 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 people to notice it. There will generally be
found in the room in such cases a number of sympathising lady
friends, who should be dismissed after the nature of the fit has
been told them. 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 that the patient gets the longer
and more severe will the fit be. A little cold water may be
thrown on the face, after which the ambulance pupil may leave
the room, slamming the door, and letting the patient understand
that no further attention will be paid to her. She will speedily
recover, but may lapse into another fit if too much notice be
taken.

11I. Apoplexy.—A patient who is suffering from apoplexy
or ‘“apoplectic fit,” or who, in popular language, has had “a
shock of paralysis,” is rendered unconscious by a disturbance of
the circulation within the brain cavity, by the plugging 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 body 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
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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 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.
This is 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. 109
and 110).

Fig. 109.—Dilat- Fig. 110. —Nor- Fig. 111.—Pin- Fig. 112.—Dilated

ed ?upil of mal pupil. hole pupil of pupil of bella-
apoplexy. opium poison- donna poisoning.
ing,

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
precautions above-mentioned (see p. 63).

5. Medical aid should be at onee summoned.

6. No stimulant should be given.

An apoplectic seizure is 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. Alecoholic Intoxication,—Extreme alcoholic intoxica-
tion 1s 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 alcoholic beverage, and where one might actually
suspect intoxication, he should not be left to “sleep off"” his
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supposed carouse, but should be carefully watched and cared for
till his condition is exactly ascertained. Apoplexy has often
been mistaken for aleoholic intoxication, 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 treated with the scant ceremony usually meted out by
the force to “a drunk.”

The pupils in profound aleoholism are generally dilated, and
both sides of the body are equally powerless. 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 suspeect 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 him afterwards.

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
prominent symptoms,

Symptoms of Epilepsy. —An epileptic patient usually has “a
warning ” that his fit is coming on by a peculiar cold or creeping
sensation, by a feeling of numbness, or by profuse sweating.
He utters a sharp shrill cry, falls suddenly unconscious, with
the muscles rigid. After two or three seconds the convulsive
stage is reached, and the arms and legs are then jerked or
twitched violently towards the body. There is 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
streaked with blood, from the tongue being bitten. The con-
vulsive stage lasts for a few minutes, and is followed by a period
of partial unconsciousness 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 the irritation of the nervous
system caused by the eruption of the teeth. *Teething fits” are
not to be neglected, and should be attended to as described
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under epileptic fits, with the addition that the child should be
placed in a warm bath. A medical man should be called in at
once, as the condition is often a most dangerous one,

Treatment of Epilepsy.—The first-aid treatment consists in
preventing the patient from hurting himself during the convul-
sive 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, &c., 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-sereen should
always be placed in the room where an epileptic patient lives,
as many horrible burning accidents have happened to epileptics
from the want of such a simple precaution.

VI. Opium Poisoning.—Opium poisoning is here selected
as a typical example, as being the most commonly found form
of narcotic poison. Opium poisoning is caused by the eating or
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 drowsi-
ness and complete insensibility. The condition of the pupil, or
“black of the eye,” is of great assistance in recognising this
condition. Tn opium poisoning the pupil is greatly diminished
in size, and looks not larger than a pin-head. It is for this
reason known as the “pin-hole” pupil (see Fig. 111). Addi-
tional assistance in coming to a decision will be got if the
bottle from which the laudanum or chlorodyne has been
swallowed, be found lying near the patient.

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 1s not at first so insensible as not to he able to with-
draw the hand or foot when the skin of these parts is pinched
or pricked.

T'reatment.—The treatment in opium poisoning 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 administration of emetics, which cause the patient
to vomit and to evacuate the poison along with the contents of
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the stomach. If possible, strong emetics should be sent for to
the chemist in the form of sulphate of zine (20 grains), or
ipecacuanha wine (4 ounce). The latter should be given in tea-
spoonful doses every five minutes until vomiting occurs. 1If the
special emetics mentioned cannot be speedily procured, or, in
any case, till the time of their arrival, one of the following handy
emetics may be employed : —

(a) Large draughts of warm water.

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

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

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

Having brought about vomiting, you must next prevent, as
far as possible, the action of the poison already absorbed. Thus,
in the case of strychnine you 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, there-
fore, not be allowed to lie down, but should be kept continually
on the move, supported if necessary on either side by attendants,
and best by two active policemen. He should further be stim-
ulated if necessary by throwing cold water over his head and
chest, and by flogging him on the back, arms, and hands with
towels. During the intervals of this active treatment, strong
coffee should be given.

VII. Convulsions and Unconsciousness due to Kidney
Disease.—CUonvulsions and unconsciousness may come on sud-
denly in the course of Bright's disease—an affection in which
the kidneys are attacked. Unconsciousness resulting from this
cause is known as urmemic 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 kidney has not in this
disease 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 convulsions; or (2) by
depressing the nervous system and causing stupor.

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

VIII. Concussion and Compression of the Brain.—Con-
cussion of the brain is caused by a severe blow or fall on the
skull, and the prominent sign is that the patient is “stunned,”
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and unconscious. The insensibility may pass off in a few minutes,
but in severe cases will continue, and may prove fatal. In com-
pression 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”
(see p. 63).

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

(a) Keeping the head raised in bed.

() Application of cold to the head by towels wrung out of cold water,
and constantly changed.

(¢) Loosening of 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 tlannel to prevent burning in an insensible patient.

(e) Stimulanis should not be administered.

IX. Shock and collapse.—The history of a severe wound or
burn in the one, or of severe hsemorrhage in the other, will help
you to recognise insensibility when due either to shock or
collapse. The special symptoms and treatment of these con-
ditions are detailed under shock and collapse, to which the
student is referred (vide pp. 84 and 85).

X. Buffocation.—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.
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CHAPTER IX.
ASPHYXIA AND DROWNING.

DrowNING—PHENOMERA OF DROWNING—TREATMERT OF THE APPARENTLY
DROWNED — ARTIFICIAL RESPIRATION—SYLVESTER'S METHOD — DR.
MarsALL Hawnr’s MeErHOD—DR. HOWARD'S METHOD— ARTIFICIAL
RESPIRATION IN YoUuNG CHILDREN.

Aspuyxia or suffocation is the name given to the condition
which is brought about when respiration is seriously inter-
fered with or stopped. It may be caused by pressure on, or
blocking of, the air passages, as in strangulation, drowning, and
choking ; or by the inhalation of poisonous gases instead of pure
atmo%phﬁrm air, as in poisoning by coal gas. In asphyxia there
is a congestion of venous blood on the rzn'ht side of the heart.

Drc-wning.-——:[}mwning is the most common form of asphyxia
and is caused by obstruction of respiration from immersion in
water, by the water covering the mouth and nostrils, partly
entering into these and preventing air being drawn in.

Phenomena.—The person may sink and rise a few times to
the surface, drawing fresh breaths every time that his head is
above water. The 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, &c. The water at length fills up the bronchial tubes
completely, and from consequent impossibility of drawing 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 convulsive 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
condition produced in drowning, as the heart 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 go 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,
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great difficulty is experienced in bringing round a person who
has been two minutes wnder water. 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 the
buoyancy of the clothes, or a partially successful 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 say
absolutely that the muscle of the heart has stopped 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 removing of the sources of obstruction to the breathing.

2. The re-establishment of the respiratory movement by artificial
respiration,

3. The promotion of circulation and warmth.

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

(@) The removal of the 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. In the in-
sensible condition the tongue falls backwards, and allows the
epiglottis 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‘] T}m lower jaw may be pressed forward by a thumb placed
behind its angle, The tongue being attached to the jaw will be
carried forwards by the forward movement of the jaw.

The measures detailed above should be very quickly carried
out. Spectators should not be allowed to crowd round the
person lest they obstruct the free passage of air, or hamper the
movements of the operator and his assistants. The second and
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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
Artificial Respiration.—Artificial respiration aims at copying
the inspiratory 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 minute, or, roughly speaking, every four seconds. The
inspiratory and expiratory phases, then, of a single respiration,
take each about two seconds to run their course.

There are different methods of performing artificial respiration.
The best known and most reliable method, and the one most

Fig. 113.—Sylvester's method of artificial respiration. I. Inspiration.
11. Expiration,

useful for the ambulance pupil to learn and to practice is the
method introduced in 1857 by Dr. Henry Sylvester.

e
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Sylvester's Method of Artificial Respiration.—Having cleared
the air-passages and taken steps to prevent the falling back of
the tongue, the ambulance pupil places himself at the patient’s
head, in the position shown in Fig. 113. He as quickly as
possible 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 following way :—
Inspiration is copied by drawing the patient’s arms up above
his head, as shown in Fig. 115. The drawing up of the arms
pulls upon the ribs and produces a vacuum in the chest, into
which air is sucked. The expiratory phase is 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 con-
ducted 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 occupy the
position shown in Fig. 113. The operator should then slowly
count “one,” “two,” and then bring the arms down smartly
to the patient’s sides, pressing them firmly against the chest
wall, so as to compress the thorax laterally. No undue force
must be employed, as it is possible by rough handling to fracture
the ribs. 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 respiration 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 breathing, which
15 approximately fifteen times per minute. Artificial respiration
has often to be continued for a considerable time—even an hour
or more—hefore natural breathing is re-established. Tt should
not be discontinued until it is absolutely certain that the heart
has stopped beating. It may be some considerable time before
the patient gives the first indication of recovering, which is
generally a deep sighing inspiration ; when that has been heard
the operator may feel satisfied that his labours will be crowned
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 expira-
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tion should never be allowed to hinder or counteract the natural
movements 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 coincide
with natural expiration, raising of the arms with natural inspira-
tion. It is recommended also that cold water be dashed on the
face and chest, and ammonia salts held to the nose to encourage
the breathing.

Other methods of artificial respiration have been described.
The oldest plan is that of Dr. Marshall Hall in which expira-
tion 1s produced by laying 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 assisted, if necessary, by pressing with the flat of
the hand on the patient’s back. The body is then turned on its
side, when expansion 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 recommended by
Dr. Howard of New York, less fatiguing than Dr. Sylvester’s
method and equally reliable, consists in kneeling astride the
patient and compressing 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 backwards, and so
expiration 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 allow-
ing it to expand, and by its expansion to draw air into the
chest.

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 placed over the breast-
bone and middle area of the chest. Inspiration is produced as
in Dr. Howard’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
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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.
The principle of this method consists in exciting respiratory
movements 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 contractions and
relaxations of the tongue should be effected at the rate of fifteen
to twenty times per minute.

Reference must here be made to the excellent work done in
this respect by the Life Saving Society 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 encourage the teaching and
practice of swimming, it has also, for the instruction of the
members of classes conducted under its auspices, prepared a
regular drill in life saving, artificial respiration, and resuseitation.
Different methods are taught, first by “land drill” and then in
the water, of rescuing the drowning, and the classes are then put
through in succession Sylvester’s, Marshall Hall's, and Howard’s
methods of artificial respiration. A handbook of this drill has
been issued, and may be had on application to the Secretary of
the Life Saving Society, 3 Clarendon Square, London, N.W.
The excellent combination of the teaching of the different plans
of rescue, along with the methods of resuscitation, accounts in
some degree for the splendid work done by the Life Saving
Society.

3. The Promotion of Warmth and Circulation. — This is of
importance, and should be attended to as soon as possible during
the performance of artificial respiration. The obstruected circula-
tion 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 bed between warm dry blankets,
with hot bottles to his feet and under his arm-pits. Stimulants
should now be administered to him, and best in the form of
hot eoffee.
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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. K., Sergeant, Aberdeen City Police, states—

About 11.10 p.m., on 4th June, 1801, 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 place, and saw a man, J. F., labourer,
residing in V. Street, being pulled out of the water on to the quay. He
appeared 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 his tongue, and
wiged 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., 1 then slackened the clothes
about his neck and breast and started artificial respiration (Dr. Sylvester's
method), which I continued for fifteen minutes, when the patient commenced
to breathe. I kept it up for a few minutes longer until the breathing
became stronger. He was then carried into a shop near by, and his wet
clothes taken off, and wrapped up in warm clothes, after which 1 com-
menced to rub his limbs upwards to canse circulation. By this time Dr. M.
arrived, and stated that everything had been done for the man that could
have been done, and that he was out of danger and eould be removed to the
Police Otfice, where he was conveyed on a stretcher, and placed in a bed
with hot blankets around him, and bottles of hot water placed under his
arm-pits and to the soles of his feet. About two bours afterwards he had
quite recovered.
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CHAPTER X.
SUFFOCATION.

ATTEMPTED HANGING OR STRANGULATION—CHOKING—BLOCKING OF THE
LARYNX FROM SWELLING OF ITs Mucous MEMBRANE — CAUSES —
IDIPHTHERIA AND CROUP—SUFFOCATION DUE TO THE INHALATION OF
Porsoxous Gases—Poisonineg BY CarBorNIc AciD— PolsoNING BY
Carponic OxipE GAs—PoISONING BY THE VAPOUR OF CHLOROFORM—
TREATMENT OF SUFFOCATION DUE To PolsoNoUs (FASES.

SUFFOCATION is caused either by physical means—e.g., pressure
on or blocking of the larynx or windpipe, or by the inhalation
of poisonous gases instead of pure air. The signs of suffocation
caused by physical means are in addition to the history of the
case, the prominence of the veins of the neck and face, blueness
of the face, insensibility, and, it may be, convulsions. The patient
in accidental cases generally complains of a sense of fulness in
the head, and ringing in the ears. Suffocation produced by
physical means may be either accidental or suicidal. In cases
of hanging or strangulation it is, as it meets the ambulance
student, generally a case of attempted suicide.

The most common ways in which suffocation is caused by ob-
struction to the passage of air into the lungs, may be divided,
f;)r ‘Em sake of description and treatment, under the four following

eads :—

1. Attempted Hanging or Strangulation, where the ob-
struction to the passage of air is caused by the pressure of a cord
on the windpipe. In attempted hanging the patient will be
found suspended by a cord, scarf, or similar material. In stran-
gulation the neck is encircled by a ligature which is causing the
asphyxia.

T'reatment.—In attempted hanging the patient should be im-
mediately released, by having the cord loosened or cut from the
neck. 1In strangulation the ligature should be similarly released
or cut. A free current of air should be allowed to pass over the
putient’s face ; the window or door of the room should be opened,
or the person may 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

8
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recovery, artificial respiration should at once be resorted to.
As in all cases where artificial respiration has to be performed,
no unnecessary crowding of spectators or assistants should he
allowed.

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 epi-
glottis having failed to shut down properly and 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 beyond the base of the
tongue, the finger being protected against biting by a 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
which the patient may be relieved. The popular remedy of
“thumping the back"™ is occasionally of service. In cases
of complete obstruction, where the foreign body cannot be
removed, 1t is often necessary to open the windpipe 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 as soon as
possible.

3. Blocking of the Larynx from Swelling of its Mucous
Membrane.—The mucous membrane of the larynx, either from
accident or in disease, is apt to swell and become cdematous,
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 considerably, if not entirely, checked. This
is sometimes found in the disease known as laryngitis or inflam-
mation of the mucous membrane of the larynx which 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 condition is fairly easily recognised by the
following signs :—The patient complains of pain in breathing, in
speaking, and in swallowing. He is hoarse and cannot speak
above a whisper. There is pain in pressing over * Adam’s
apple,” the patient looks pale and anxious, and gradually the
difficulty in breathing increases until in severe cases marked
symptoms of suffocation may set in. Till the arrival of a
medical man the following measures may be employed :—A
sponge wrung out of very warm water should be placed over
the larynx, and should after a little be replaced by a mass of
heated cotton wool, which is fixed in position by a triangular
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bandage. The patient should be placed in bed in a room heated
to a temperature of 60 to 70 degrees. Inhalations of steam
should then be given with
a regular inhaler (see Fig.
115), or with one extempor-
ised from a jug with a towel
folded round its upper part
to act as a face piece (see Fig.
114). Water just “off the
boil” should be used for
the purpose of inhalation,
and the patient should be
made to inhale the vapour
of steam for five minutes
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Fig. 114.—Jug inhaler. Fig. 115.—Regular inhaler.

at a time. If ipecacuanha wine be at hand the patient should
have four or five drops of it every half-hour.

More commonly, however, the ambulance pupil is called to
render assistance in cases where the mucous membrane of the
larynx has become swollen and inflamed from accidental causes.
The most common cause of this swelling 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 alkalies, where it is due
to the irritation caused by the charring and burning of the mouth.
Blocking of the larynx from these causes is a most serious con-
dition and requires immediate medical assistance, Whether the
cause be the swallowing or the inhalation of irritants the patient
should have a 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 demuleent fluids, as white of egg,
milk, salad oil, or olive 0il. In such cases the symptoms of shock
are generally present and require treatment.
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4. Diphtheria and Croup.—In diphtheria and croup obstruc-
tion to the inspiration of air is caused by a white 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 attendant with a statement of the change in the
patient’s condition. In severe cases of impending suffocation due
to these diseases it is 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, therefore, should be told of
the change in the patient’s econdition so that he may bring with
him the necessary instruments for the performance of 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 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 atmosphere be maintained in the
room in either of the following ways :—

If a bronchitis kettle (see Fig. 116) be at hand it should be

Fig. 116.—Bronchitis kettles.

arranged so as to play steam over the head of the bed. The steam
may be kept playing over the patient by arranging a “tent bed "
from 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
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the fire, by means of a long spout of linoleum or brown paper
attached to the kettle.

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

(a) Poisoning by Carbonic Acid Gas (CO,).—This may occur
in an over-crowded, non-ventilated room, in a closed-up under-
around passage or well, in the gallery of a mine (“choke damp”),
or in a room that is on fire. A historical instance of poisoning
by carbonic acid gas is to be found in the case of the Black
Hole of Calcutta, where, in 1756, 146 prisoners were confined
for a night in a room 20 feet square, with the result that 123 of
the number died before morning.

(b) Poisoning by Carbonic Oxide Gas (CO).—Carbonic
oxide gas is inhaled most commonly in the form of coal-gas.
Coal-gas poisoning is not an uncommon accident, and is generally
due to a person unaccustomed to gas, having blown, instead of
turned, out the gas on going to bed. Several cases of gas poison-
ing 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 used 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 gas pipes, or from the imperfect turning of the stop-cock
on a bracket.

(¢) Poisoning by the Vapour of Chloroform.—Chloroform
poisoning is either accidental or suicidal. In accidental cases it
is generally due to the overturning of the chloroform bottle
when the grasp of the hand of a person using the inhalation for
toothache or asthma becomes relaxed on his becoming insensible.
In suicidal cases a large quantity will usnally have been poured
on a handkerchief or towel placed over the face. It is quite
misleading to believe the telling incidents given in novels, of
persons having been immediately sent to sleep by a drop or two
of chloroform on a handkerchief held on the face. It requires,
as a rule, two or three teaspoonfuls of chloroform poured on a
towel, 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
cages the patient should be immediately withdrawn into the open
air from the poisonous atmosphere in which he is lying. The
rescue of such a patient is often a matter of extreme difficulty,
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particularly in the case of suffocation in a room that is on fire.
The best means of rescue then is to crawl in on hands and knees,
with a handkerchief 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 containing poisonous
gases being lighter and rising to the roof. Groping in this way
till you reach the suffocated person, whose probable position you
will have ascertained before, you seize him, and, rising, carry or
drag him into the fresh air. In poisoning h}r 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 of its 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
Opeén air,

In all these cases loosen all tight clothing about the neck,
chest, and abdomen of the patient. Dash cold water on the
head, neck, and chest, and if recovery do not take place at once,
start artificial respiration, and continue it till the arrival of a
medical man. If the patient be insensible, the tongue should be
pulled forward and fixed, as in the treatment of the apparently
drowned.
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CHAPTER X1
POISONING.

Crasses or Poisons — Nevuroric PoisoNs — IrRrrTant Porsons — Kixps
ofF Neuvroric ok NERVE Poisons —I. Narcotic Poisons: Opium,
BELLADONNA, CHLORAL, ETHER, ALcoHOoL, Prussic Acip—II. IrrIT-
ANT Porsoss: (1) Acips: SvipHUurICc Acip, NiTric Acip, HyDro-
CHLORIC Acip, Oxavric Acip, Tarraric Acip, CArpoLic AciD—(2)
Avgaries : Cavstic Sopa, Cavstic PorasH, LIME, AMMONIA —
SyMproMS OoF PoISONING BY ALKALIES —SYMPTOMS AND TREATMENT
ofF PorsoNiNe BY AcIDs AND ALKALIES—(3) IRRITANTS PROPER : AR-
sgNIc, TopiNg, PRosPHORUS, MERCURY, NITRATE OF SILVER, SUGAR
OF LEAD—SvMPTOMS AND TREATMENT oF PoisoNING BY IRRITANTS
PROPER.

Ox the early detection of, and the application of first-aid methods
in cases of poisoning often depends the success of the after-treat-
ment. A general deseription of the symptoms and treatment of
poisoning will be followed by a detailed account of the treatment
of poisoning by some of the more commonly used drugs. For
immediate reference in cases of emergency, the treatment of the
more important poisons is given in tabular form at the end of
the chapter.
There are two great classes of poisons :(—

I. Neurotic poisons.
II. Irritant poisons.

Neurotic poisons act on the nervous system either by de-
pressing it as in opium, or by exciting it as in strychnine
poisoning. Irritant poisons cause a fatal issue, 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 ambul-
ance pupil should remember that considerable assistance may be
got from the history of the case and his observation of the
surroundings. In suicidal cases there will have been a history
of mental depression and melancholia, or of morbid mental
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excitement, during which the patient may have threatened to
make away with himself. Tn doubtful cases valuable information
will be got by an 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 an
occasional help, as also the odour in the room, which, in cases of
poison by prussic acid or chloroform, is so distinctive as to be
absolutely diagnostic of the cause of the patient’s condition.

Poisons may then 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—e.g., Opium.—These are also known
as cerebral poisons because they act on the brain.

2. Convulsants—e.g., Strychnine.—These are also called
spinal poisons because they act on the spinal cord, and the
most prominent symptom of their action is the presence of con-
vulsions,

1. NARCOTICS.—The symptoms here are langour, passing
on to drowsiness and to complete insensibility. A marked sign
of nmc{ltm poisoning is the condition of the pupil or “black of
the eye,” which in poisoning by opium is greatly diminished in
gize, and looks in advanced cases no larger than a pinhead.
It is in this condition known as the “pinhole pupil,” and is
one of the chief signs of poisoning by opium or one of its pre-
parations (see Fig. 117). In poisoning by belladonna, on the
other hand, the pupil is very much enlarged (see Fig. 118).

Fig. 117.—Pinhole opium pupil. Fig. 118.—Dilated belladonna pupil.

The narcotics which most elaim our attention are :—

(@) Opium.—Opium may be taken by the mouth in the form
of solid opium, morphia, laudanum (tincture of opium), or
chlorodyne, or under the skin by a hypodermic injection of
morphia. In the statistics of suicidal poisoning, opium heads
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the list as the poison most commonly used. It is worthy of
note that a very small dose, indeed, of opium may be fatal to
infants, and in young children 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 dangerous one, and cannot be too
much deprecated.

(b) Belladonna, taken in the form of belladonna berries, or as
tincture or liniment of belladonna.

(¢) Chloral, taken in the form of a salt (chloral hydrate), or
as syrup of chloral.

(d) Ether and aleohol, in excessive doses.

(¢) Prussic acid.

2. CONVULSANTS.—Convulsants first excite the nervous
system, causing convulsions, and finally depress it. In addition
to the convulsions, lock-jaw is occasionally present. The most
commonly used convulsant is strychnine taken either in the
form of the powder or as nux vomica beans or powder.

Treatment of Poisoning by Neuroties.—The first and
most important part of the treatment consists in the removal
of the poison from the patient’s stomach before it is wholly
absorbed into the circulatory system. This must be followed by
an attempt to counteract by “antidotes” or otherwise, as far as
possible, the poison which has been already 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, and 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 emetics,” while some of the
stronger and certain ones detailed below are being procured from
the chemist :—

EmErEEﬂFF Emetics.—(1) Large Draughts of Warm Water
have a certain power of causing vomiting.

(2) Salt and Water.—A tablespoonful of common salt dissolved
in a tumblerful of water may be given, and repeated if necessary.

(3) Mustard in Water.— Mustard mixed in water, in the
proportion of one teaspoonful of mustard to the tumblerful of

water, may be given, and repeated every five minutes till
vomiting oceurs.
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(4) Common Salt.—Dried salt may be given as a powder in
teaspoonful doses.

(D) Ipecacuanha Wine.—This is a domestic medicine, and is
often at hand, To an adult a teaspoonful should be given every
ten minutes till vomiting occurs. 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 sent for in case the emergency emetics are not sufficiently

werful in their action :—

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

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

(3) Ipecacuanha Wine, if not at hand, should be procured from
a 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 Emetics.

The Counteracting of the Poisoning already Absorbed.
—Having brought about vomiting one must next as far as
possible moderate the action of the poison already absorbed.
You must not allow the patient to remain in the drowsy con-
dition into which he has fallen, for if so it gradually deepens
until death occurs. The patient should not be allowed to lie
down, but should be kept continually on the move, supported if
necessary on either side by attendants. He should be walked
for an hour at a time round the room, or along a lobby, and best
by two aective policemen, whose assistance may easily be got in
such a case. If the constant motion do 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 flogging him on the bare back, arms, and hands
with towels. One of the best antidotes to opium poisoning is
strong black coffee, which should be given during the intervals of
the active treatment detailed above. If coffee cannot be procured
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

L B
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restrained so as to prevent him from injuring himself in the
throes of the convulsive seizures. The convulsions are often so
severe in strychnine poisoning that it is necessary for the
medical attendant to check them by giving the patient inhala-
tions of chloroform, or by administering bromide of potash or
chloral by the mouth.

I1. IREITANT POISONS.

Irritant poisons may be divided into three great classes :—

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

1. Acids.—The acids which are most commonly found as the
causes of poisoning are :—

(@) Sulphuric acid (oil of vitriol).

(b) Nitrie acid.

(¢) Hydrochloric acid (spirit of salt).

(d) Oxalic acid taken in the form of the powder as used for domestic

purposes such as the cleaning of brass, or in the form of the binoxalate of
potash (salts of sorrel).

(¢) Carbolic acid.
(/) Tartaric acid.
(g) Acetic acid.

2. Alkalies,—The most important are :—

(@) Caunstic soda.
(b) Caustic potash.
(¢} Lime.

(d) Ammonia.

Symptoms of Poisoning by Acids and Alkalies.—The
main symptoms 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 stain, irritate,
and may even destroy the parts with which they come in con-
tact. The lips are generally found to be burned and stained.
The colour of the stain depends on the poison 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 gullet and stomach may
be similarly affected. TIntense 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
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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 a¢ once be administered. 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 1n gwmg an antidote 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 tahleapﬂmnful 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 juice, and tartaric acid.

Emetics or vomits are dangerous in cases of poisoning by
acids, and should not be given. Medical aid should at once be
summoned, and suicidal patients are on no account to be left
without attendants. Shock, if present, should also receive its
proper treatment (p. 85).

3. Irritants Proper.—In this class are included poisons which
have a strong irritant action, but which have not the corrosive
action of the acids and alkalies. The following are the most
important of these :—

(@) 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 restlessness, and delirium.

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

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

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

(¢) Nitrate of Silver (lunar caustic).—A patient poisoned
by this has black stains about the mouth, and his vomit is also
black.
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(/) Sugar of Lead.—Sugar of lead, if taken in a poisonous
dose, shows itself by colic, vomiting, cramp, and paralysis.

Treatment of Poisoning by Irritants Proper.—In poison-
ing by any of the substances given under the class of irritants
proper it is not, as a rule, desirable to give strong emetics, but
vomiting may e hmught about by tickling 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 corrosive poisons may be given, such as
milk, white of egg, olive oil, salad oil, or mucilage. In
pﬂmonm# by phosphorus, hnw&v&r o1l shaul{l not be given. In
poisoning by nitrate of silver the best antidote is a strong solu-
tion 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 by arsenic a teaspoonful of sal vola-
tile may be given, and, if necessary, artificial respiration may be
resorted to. Medical aid should be at once summoned, and, in
the event of a doctor not being readily procurable, the antidotes
mentioned above may be administered. Should he, however, be
at hand the special antidotes mentioned under the special poisons
should be procured and made ready for administration. Shock
is very commonly present in poisoning by irritants proper, and
requires treatment.
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CHAPTER XIL

BURNS, SCALDS, FROST-BITE, AND SUNSTROKE.

Borxs AxD Scarps—DEGREE: oF Borks—BURNS FROM GUNPOWDER—
Burxs FroM LIGHTNING AND ELEcTRICITY—BRUSH BURN—TREAT-
MENT OF BURNS AND SCALDS—FROST-BITE—TREATMENT—SUNSTROKE
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 have, according to the classifica-
tion of Dupuytren, a French surgeon, been divided into six
degrees, which, roughly speaking, may be described as follows :—

1st Degree.—A mere reddening of the surface.
Znd 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.

drd 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,

5!-’1] Degree.—Where the charring involves the subcutaneous tissue and
muscle,

tith Degree.—Where the part is burned down to the bone.

Burns from Gunpowder.—The surface of the body is fre-
quently scorched by the explosion of a gunpowder charge or the
firing of a blank cartridge close to the body. In such a case there
may, in addition to the ordinary appearance of a burn, be consid-
erable bruising and laceration. It very frequently happens that
grains of gunpowder are forcibly driven into the skin, so as to
entirely blacken it. Where the face is affected, in addition to
this scorching and blackening of the skin from the ingraining of
gunpowder, a complication often exists in a similar affection of
the cornea, or clear part of the eye, which may end in extensive
inflammation and ulceration of the cornea and outer coats of the
eye. :WhEI‘E grains of powder have been in this way 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 solution either soda or carbonate
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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 the patient complains of feeling the
rubbing very painful. The part should then be treated with
Carron o0il 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 then be covered by
a layer of cotton wool soaked in Carron or olive oil, under a bandage.

Burns by Lightning,— The 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 Electriecal Currents of High Tension.—Death
is generally the result of such an accident, but if the patient be
fortunate enough 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 (see pp. 109 and 110).

Brush Burn.—Brush burn is 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, Carron oil, vaseline, or cold cream (oxide of zinc ointment).

Treatment of Burns and Scalds.—(1) The initial stage of
first-aid treatment in burning accidents very often consists in
extinguishing the flames. Flames burn only in the presence of
the air, and are as surely extinguished by the exclusion of air
as by the application of cold water. The most common form
of accident is for a lady’s dress to catch fire. In such a case air
should be excluded by wrapping a hearth-rug, mat, table-cover,
rug, or coat tightly round the body over the burning part of the
dress. The lady herself, if she have sufficient presence of mind,
may anticipate or assist the means above recommended by immedi-
ately throwing herself on the ground and rolling on the burning
dress. Cold water may also be used to extinguish 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 the blisters be broken. The
clothing should be cut off, a trouser leg or coat sleeve being
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divided along the seam. The stocking 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 length on the side
away from the burn, and then by soaking the adherent part with
oil, and gently drawing on it. If the soakage with oil is not
sufficient, the best plan is to immerse the limb in a bath of cold
water, and to float off the adherent portion of the dress.

““* Never break a blister” is a golden rule in the treatment of
burns. The old plan of pricking them with needles is a needless
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 pre-
vented 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. Procure from the chemist as soon as
possible six ounces of Carron oil, which is the oil used in burn-
ing accidents at the Carron Iron Works, near Glasgow, and
consists of a mixture of equal parts of linseed 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 employed. The oil should be poured
from the bottle over the burned part, which should then be
dressed with lint soaked in oil, and covered with a layer of
cotton wadding and a bandage.

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

Frost-Bite naturally falls to be considered along with burns,
as it is a similar condition, caused, however, by excessive cold.
From the prolonged action of cold a part becomes cold, white,
and insensitive, owing to its circulation being interfered with.
Frost-bite occurs generally in the extremities of the body—in
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; and when the patient’s attention is
drawn to it, he will find the ear or nose to he quite cold and to
be devoid of feeling. If it continue for some time, the circu-
lation 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 con-

9
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_dition 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 promptly applied :—Take the patient into a room with
no fire in it ; rub the frost-bitten part with snow continuously
for a considerably 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 otherwise) may be given after a time.

The way not to do it is 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 (p&rtwularly 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 is very high, and in a certain proportion of cases death
occurs instantaneously.

Treatment.—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 XIIL

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

BemovaL oF Forelexy Bopiks rrom THE EYE—From UNDER THE LOWER
Lip—From UNDER THE UPPER LiD—FRoM THE CORNEA OR CLEAR
PART oF THE EvE—REmovaL oF Forricy BopiEs FrRoM THE EAn—
DrrrtcvnTiES—TREATMENT—REMOVAL oF ForREIGN BODIES FROM THE
TrroaT—REMOVAL oF ForREIGN BODIES FROM THE Tr133UESs.

REMOVAL OF FOREIGN BODIES FROM THE EYE.—
Foreign bodies, or “fires” as they are popularly called, have not
uncommonly to be removed from the eye, and consist of particles
of dust or granite, chips of steel, &c. They are found in different
positions, and require special methods of treatment.

Fig. 119.—Method of removing foreign body from lower lid.

The three most common positions for the foreign body to stick
are uncer the lower lid, under the upper lid, and on the clear
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part of the eye or cornea. The patient’s sensations generally
guide you as to the exact position of the foreign body, and 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 lamp flame obliquely over 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. 119) with the thumb or finger, and take off the foreign
body with the corner of a handkerchief.

(b)) Beneath the Upper Lid.—If the foreign bnd}f lie in the
position shown in Fig. 120, the method of removal is to evert,

GOSN

Fig. 120.—Method of everting npper &yehd over a match to
remove for m&_n body (+).

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 handkerchief. If, however, the body 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 described above, and, with a camel’s-hair brush, or the
corner of a silk handkerchief, to sweep out the recess behind
the lid.

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

s,




REMOVAL OF FOREIGN BODIES. 133

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 peas, beads, or beans which
have been introduced into their ears by young children. The
ear canal from the outside down to the drum 1s curved, with the
convexity upwards, but can be straightened out by pulling the
ear upwards and backwards. The foreign body often lies on
the down side of the convexity of the curve (Fig. 121).
The foreign body should neot be romoved by seizing it with
pincers, as such an attempt, even in skilful hands, is often
fraught with considerable injury to the walls and drum of the
ear. The best method is 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 behind and forcing it out. This, how-
ever, is best left to the medical attendant.

W Middle ear.
#--. Drum membrane.

Fig, 121,—Section of ear, with foreign body.

REMOVAL OF FOREIGN BODIES FROM THE
NOSE.—These are generally 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 is not such a serious matter as to
require the ambulance pupil’s interference,

REMOVA:F: 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
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examined under a good light, and if the spicule of fish-bone be
seen, it should be removed by pincers or sugar-tongs, 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, it
has been recommended by Schliep 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 easier
of removal.

REMOVAL OF FOREIGN BODIES FROM THE
TISSUES.—Needles, broken knitting-wires, pieces of glass, &e.,
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. If the needle have broken off short
under the skin, the part of the broken needle left outside the
body should be kept for the information of the medical man,
who should be at once summoned.

When any of the accidents above deseribed 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 distinctly stated to him, as he has generally to bring
with him speecial 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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CHAPTER XIV.
AMBULANCE TRANSPORT AND STRETCHER DRILL.

PrixcirLeEs oF TrawsPORT—MoDES OF TRANSPORT—SEATS — Two-HANDED
SEAT—THREE-HANDED SEAT—Four HaNDED SEAT—CLASS EXERCISE
ON THE HaND SEATS—STRETCHERS—THE REGULATION STRETCHER—
THe NORTON STRETCHER— WORTHINGTON'S STRETCHER—FURLEY-
HEALLEY STRETCHER—EXTEMPORISED STRETCHERS—THE GREATCOAT
ok Coar StrRETCHER—THE Ruc AxD PoLE STRETCHER—THE RIFLE
STRETCHER — THE Praxk StTrErcHER — THe PoLE aND Rore
STRETCHER—THE HaummocKk STRETCHER—THE UMBRELLA STRETCHER
—STRETCHER BEARERS—THE MiLiTARY AMBULANCE WacGcoN—THE
Civi. AMBULANCE Wageox—THE ““TorToise” WascoNn—THE
BrRoUuGHAM AMBULANCE—EXTEMPORISED AMBULANCE WAGGON—
CacorLets AND Lirrers—TuHE FurrLey-HeaprLey Lrrter—THE °° REDp
Cross” AMBULANCE—THE *“ SiMPLEX” AMBULANCE—THE BicycnLe
AMBULANCE — THE RAILWAY AMBULANCE WAGGON — STRETCHER
DRILL—PREPARING STRETCHERS—LIFTING AND LOWERING PREPARED
STRETCHERS—MARCHING WITH PREPARED STRETCHERS—LOADING
AND U~NLoADING STRETCHERS WITH REDUCED NUMBERS : WITH
THrREE Bearers : wiTH Two BEARERS — ADAPTED STRETCHER
ExerciSE — GeENERAL RULES FOR THE PROPER CARRIAGE OF
STRETCHERS,

THIs most important part of “First Aid” instruction is, as a
rule, expected to be mastered only by the male members of an
ambulance class, while the subject afterwards treated under the
title of “ After-treatment ” of ambulance patients is intended
for lady students. There has been a tendency within recent
years to teach members, not only of volunteer but also of public
ambulance classes, the Military stretcher drill, and if this is
once mastered, it can readily be adapted to civil stretcher
exercises. The author has therefore incorporated the stretcher-
drill exercises of the Medical Staff 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, described and illustrated below,
15 similar to the ambulance drill of the St. John Ambulance
Association.

The principles of transport are to keep safe and at rest a
patient who has had the appropriate “ First Aid” treatment
applied, and to carry him forward without vertical or lateral
movement,
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MODES OF TRANSPORT,—These are various, and will
be taken up seriatinm.—

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

3. Btretchers—where two or more bearers can be obte_tin&d—

(z) Regulation.

(6) Norton.

(¢) Worthington.
() Furley-Headley.
(e) Extemporised.

4. Ambulance Waggons—
(a) Military.
(b) Civil.
(¢) *““Tortoise™ Waggon.
(d) The Brougham Ambulance.
(e) Extemporised.

5. Cacolets and Litters, includin% the Furley-Headley Litter, the
“*Red Cross” Ambulance, the “Simplex” Ambulance, and the Bicycle
Ambulance.

6. Railway Ambulance Waggons.

1. The Fireman’s Lift.—This method, which is 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 arms. It is particularly serviceable in removing an
insensible patient from a room on fire. This is 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 :—

(@) The Two-handed Seat.
(b) The Three-handed Seat.
(¢) The Four-handed Seat.

(@) The Twolhanded Seat is suitable for lifting patients from
the ground. It is formed by the bearers, who face each other,
and interlock the fingers of their right and left hands so as to
torm the seat, while they cross the other arms behind the
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Fig. 122,—Method of forming two-handed seat.
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Fig. 124.—Method of carrying by two-handed seat.
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p&tlent as shown in Fig. 122, 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. 123, where the bearers stoop
down 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. 124.

(b) The Three-handed Seat is suitable only for carrying a
patient who is 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. 125, and whom we shall call No. 1, grasping his own
left wrist with his right hand, while bearer No. 2 grasps with
his left hand the right wrist of Nc:- 1, No. 1, at the same time,
with his left hand grasping 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
is able to support himself while being lifted.

(¢) The Four-handed Seat cannot be used in lifting 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. 126).

The method of carrying by the four-handed seat is shown in
Fig. 127.

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

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

“ Form Two-handed Seat!”
This will be done in the way desecribed previously.
“ Front 1"
Each member of the class will now turn, facing the lecturer.

“ Form Three-handed Seat!”
‘“ Front 1"

“ Korm Fowr-handed Seat "
“« Front I
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Fig. 125.—Method of forming three-handed seat.
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Fig. 126.—Method of forming four-handed seat.
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Fig, 127,—Method of carrying by four-handed seat.
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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 ecase of
the two-handed seats, and standing in the case of the three and
four-handed seats.

The following orders should then be given :—

“ By Two-handed Seats, lift Patients !”
“ Lower Patients ”
“ Front !”

“ By Three-handed Seats, lift Patients !”
“ Lower Patients |”
“ Ifront !

“ By Fowr-handed Seats, lift Patients !”
“ Lower Patients !

¢ Front [

Figs. 128 and 129.—Regulation stretcher (open and closed).

One bearer may himself conduct 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 style.

3. Stretchers.—(a) The Regulation Streteher has poles 7 ft.
9 ins. in length, to which is fastened by copper nails a sheet of
canvas, 6 ft. long, and broad enough to give the stretcher a total
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width of 1 ft. 11 ins. 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 slings (Fig. 128).

The stretcher can be closed for ease in transport (Fig. 129).

(b) The Norton Stretcher.—This stretcher was invented by
Surgeon-Lieut.-Colonel A. T. Norton, commandant of the Volun-
teer Medical Staff Corps, and is most ingenious and serviceable.
The stretcher bed has the advantage of being used either as a
stretcher or a bed, and is, therefore, particularly useful for
military ambulance work at manceuvres or in active service. It
is fitted with collapsible legs and telescopic handles. The canvas
is adjusted by means of two rods which are easily detachable ;
thus permitting the canvas to be cleaned or disinfected (see
Figs. 130 and 131).

Fig. 131, —Showing it as a bed.

1{1{}+Surgeull-31ajur 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 in breadth, and } inch thick ; the
other two 3 inches in breadth, § inch thick, and the length of
the patient’s bedstead, inside measurement. The ends and edges
were 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 were then carefully 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 corner.
Dr. Worthington believes that for field use the above put

10
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together in sets 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. 132) is copied from the British Medical Jowrnal,
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Fig. 13%,—The Worthington stretcher.

(d) The “ Furley-Headley ” stretcher 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, 133.—The *‘ Furley-Headley ” stretcher.

(e) The Extemporised Stretcher may be made in a variety of
Ways i—

(I) The Greatcoat or Coat Stretcher is made by taking two
coats or greateoats, 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 is shown in Fig. 134.
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Fig. 135.—The rug and pole stretcher.
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(2) The Rug and Pole Stretcher is 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
of such a stretcher, and the method of carrying it, are shown in
Fig. 135. :

(3) The Rifle Stretcher is made in an exactly similar way to
the last, only two rifles, with fixed bayonets, are used instead of
the poles. The bayonets are required to give the stretcher
sufficient length.

Fig. 136.—The pole and rope stretcher.

(4) A Plank Stretcher may be employed by taking a broad
plank of wood, or a narrow door, and carrying the patient on
that. 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.

Fig. 137.—The extemporised canvas stretcher,

(9) The Pole and Rope Stretcler is made by selecting two strong
poles, and making the body of the stretcher out of a long strong
rope, which is wound from side to side alternately round each
pole (Fig. 136).

(6) An extemporised stretcher may be made by nailing to two
suitable rollers a piece of tent canvas, sacking, or strong cloth

(Fig. 137).
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(7) The Hammock stretcher (Fig. 138).—In suitable cases a
patient may be carried in a hammock, which is attached at either

Fig. 138.—The hammock stretcher.

end to a long strong pole. The pole is supported on the
shoulders of two bearers, Any one who has seen the Portuguese

e

Fig. 139.—The umbrella stretcher.
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Fig. 140,—Arrangement of stretcher bearers,
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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 suitable stretcher poles
are at hand, they may be extemporised as shown in Caird and
Cathcart’s Surgical Handbook, and illustrated above (Fig. 139),
where walking-sticks and umbrellas are made to serve the
purpose of poles by being loosely bound together. A *coat”

Fig. 141.—Surgical haversack (weight about 5 lbs.) containing bearer’s
dressing case,” improved ; morphia injection (in stoppered bottle and
boxwood case), 4 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, antiseptic,
No. 6; boric wool, 2 ozs. ; isinglass plaster, 12 yards 1-inch tape, 1 tin;

laster, adhesive, 6 yards l-inch tape, 2 tins; sponges, in water;prmf

g, No. 2; identification tallies, 1 book ; tﬂul niquets, field, No. 2;
tourniquets, screw, small, No. 1; tuurniqu&t& Esmarch’s web, Nu i
wax candle and mnt{:hea 1 tin bc-x wire arm splints, with tapes and
buckles, 2 pairs.

stretcher is then made over these, as described above, and two
extra assistants are required to support the stretcher poles at

* Contents of bearer's dressing case :—Clasp knife, long-bladed ; scissors,
strong ; dressing forceps; spatula, plated; probe and %wmlsl}r combined,
plat.eg needles, common, 6; pins, large, 12; skein of thread ; half-curved
needlea plated, 6; harelip pins, 6; safety pins, 6; sulphuro- ehmmiﬂ gut ;
skein of worsted ; worste needl&a, 2 : Morocco leather case ; water bottle,
with drinking cup and strap, complete.
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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.

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.
No. 2.—Immediately behind No, 1.
No. 4.—Immediately behind No. 2.
No. 3.—At the patient’s head.

The arrangement of the bearers is shown in Fig, 140,

The duties of bearers Nos. 1 and 3 are to carry the stretcher
as level as possible, and to do so 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 accoutre-
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Fig. 142. —Military ambulance waggon,

ments or property, and to render him the necessary first aid
treatment. No. 4 is in command of the stretcher .]l.'Ll‘t-:,'. If
Nos. 1 and 3 become tived, their places are taken by Nos. 2 and
4. The duties of these bearers are further mentioned below
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under Stretcher Drill (q.v.) In army stretcher drill, 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, &c. Fig. 141 shows the surgical
haversack and its contents.

{. Ambulance Transport.—(a) The Military Ambulance
Waggon (Fig. 142) is a large, strongly built carriage, with a
cover, curtains, and hood of eanvas. It 1s 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.

(6) The Civil Ambulance Waggon is built on the same principle,
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. 143 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 patient. The interioris 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.

Ventilation is obtained by venetians on each side and in the
doors, and can 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
bicycle wheels, and rolls easily in a tramway grooved way along
the floor. At one side folding seats are arranged for three
persons, either patients who can sit, 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
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running, and the hind axle is cranked down to allow the body
to be near the ground.

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

A brake 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 finished
inside and out.

(¢) The “Tortoise® Waggon, the invention of Captain Alfred
wSavill Tomkins and Surgeon-Colonel Norton, V.M.5.C., consists
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. 144, and if

Fig, 144.—*¢ Tortoise " waggon with * tortoise ” tent folded. Asa rule
the waggon is made to act as a central support for the tent.

desired can be removed from, and pitched without the waggon.
This tent is well ventilated, and is lighted by windows in the
roof and in the walls, into which light glass frames may be
slipped. The “Norton” stretcher bed is used 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 is in use
in the French and German Army Medical Services,

(d) The Brougham Ambulance—In view of the many im-
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provements which medical science has effected in the carrying
out of measures to meet the increasing demand for more healthful
sanitation in populous districts by Hospital Boards and Parochial
Authorities, the ambulance brougham may be cited as a most
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
lavge experience in those conveyances, and have had recently
constructed, by Mr. Clark, Coachbuilder, Aberdeen, an am-
bulance brougham of the most improved pattern, which is a
distinet advance on the ordinary cab or carriage used as an
ambulance. This ambulance is constructed throughout with
special regard to the purpose for which it is intended, and is 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, &e., which is likely to hold and communi-
cate the germs of infection is 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.
I't is then that the eonvenience of this make of ambulance is felt.
As 1t has a door on each side, the patient can be easily 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 earrying i
patent folding stretcher.

_ The exterior appearance of the ambulance brougham being so
like our street cab (which its name implies) may be driven to a
house door without attracting more than the ordinary attention
given to any other vehicle, and removes the feeling of disinclina-
tion that people often have to entering the ordinary ambulance.

As an inside lining for the ambulance brougham when it is to
be used for fever cases, the maker strongly recommends the
parchmentised veneer. When this material is varnished it is
proot against disease or dirt; it is not affected by any of the
ordinary disinfectants ; it is much lighter than wood in general ;
and perfectly noiseless. Tt is particularly suitable for the trying
climates of the east, does not warp or split, and can be made to
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any curve or shape. Mr, Clark is, I believe, the first coachbuilder
who has applied this material to the purpose of carriage building.

(e) An FEuxtemporised dmbulance Waggon may be prepared
from an ordinary farm cart or lm ry. It should have its floor
well covered with straw, hay, o b;vﬂs of chaff, on which the
patient is laid. If a stretcher be pi.u,ed 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 is the worst form of con-
veyance for a case of fractured leg or thigh, A patient sufferi m<r
from such an injury should be carried on a stretcher or lorry, if
an ambulance waggon cannot be got. Such a pﬂ.tli:*nt cannot be
lifted into or out of a cab without risk of serious injury.

D. Cacolets and Litters.,—Wounded men are sometimes

carried on mules either on seats (cacolets) fixed to either side of

a strong pack saddle, or on beds (litters) similarly attached.
These are principally used in guerilla or desert warfare, where
it is difficult for wagzons to be brought to the scene of action.

Mule cacolets (folded and unfolded) are represented in
Fig. 145.

Folded

Prepared
Creolet

== “Cacolet

- ———

Fig, 145,—Mule cacolets.

Hand litters are occasionally employed, and consist of stretchers
fixed on wheels. They are occasionally found of service by the
police. Fig. 146 shows the arrangement of a simple hand litter,

Along with litters may fittingly be described the special civil
hand ambulances which are now so commonly in use. Fore-

o
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most among these may be mentioned the ‘‘ Furley-Headley ”
litter, manufactured hy the Military Equipment Stores and
“ Tortoise'” Tent Company, 61 Pall Mall. This vehicle consists

Fig. 146, —Simple litter.
of the *Furley-Headley” stretcher already described (see

Fig. 133) and a wheeled carriage. The carriage is supported
on two cycle wheels with india-rubber tyres, or, if preferred, on

o i il
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Fig, HT.-—FurIEy.l_-[eud]uy litter arranged to carry one patient
in & recumbent position.
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wooden wheels with iron tyres. The stretcher is carried on
supports fixed to the springs. The legs of the vehicle 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 resting on ribbed
india-rubber, which prevents slipping. Thus arranged the litter
1s suitable for the carriage of one patient in the recumbent posi-
tion (Fig. 147), 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 centre 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
poles at either end are used as foot rests (see Fig, 148).

Fig. 148.—Furley- Headley litter arranged to carry two patients seated.

The Ashford litter is also a very simple and satisfactory civil
ambulance, and can be readily taken to pieces and disinfected.

Mr. John Carter, New Cavendish Street, Portland Place, has
patented two ambulances. ‘

One of these, the “Red Cross” ambulance (Fig. 149), 1s
described as the simplest, lightest, easiest, and most perfect
three-wheeled ambulance in the market. The carriage is fitted




161

AMBULANCE TRANSPORT! AND STRETCHER DRILL.

sauequIe  §501) Py ,, 493 —'GFT Si




162 A MANUAL OF AMBULANCE.

¢t Simplex " ambulance.
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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 also 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
ambulance is that the stretcher needs only to be placed on the
under carriage when it is automatically and instantly fixed
without the aid of special catches. It can also be used with
great advantage in railway ambulance work, as patients can be
wheeled straight into a guard’s van without the least dis-
turbance.

For rougher work, Mr. Carter also manufactures a two-
wheeled ambulance which he styles the “simplex” ambulance
(see Fig. 150). It is specially adapted for police, colliery, and
racecourse use. The stretcher is automatically fixed, as in the
Red Cross ambulance. Tts special advantages consist in its
great strength, lightness, and simplicity.

Military cyclist corps are now so well equipped that they
carry with them a bicycle ambulance (see Fig. 151a). In the
bicycle ambulance the stretcher is carried on safety bicycles, as
shown in the woodeut. A patient can be transported in safety,
and with great speed and comfort, to the nearest dressing station
or field hospital,

h. Railway Ambu-
lance Waggons. — If
a patient i1s to travel
by rail on a stretcher,
the stretcher should be
placed in the guard's
van, and should lie a-
cross the van, being fixed
in position by boxes or
other articles of lugeage
to prevent undue oscilla-
tion. :

Wounded men may be S e
Emwe_}red, according to E'Hfjﬂ;i .ﬂ}ﬂﬁ qt‘ :
d;wmlﬂvskl_ﬂ plan, in Fig. 151,—Plan of railway ambulance
covered railway trucks waggon (Zavodovski).
by fixing the stretcher
poles at their ends in loops of thick rope which swing from
the top of the truck, and which help to break the jarring
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Fig. 151a.—The bicycle ambulance.
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of the stretcher, as illustrated in Fig. 151, which shows a cross
section of such a waggon with the stretchers in position. On
some railways, and particularly in the military hospital trains of
the Continent, there are regular ambulance railway carriages
fitted up like a small hospital ward with every convenience.

STRETCHER DRILL.—To carry out this drill the class
should be divided into detachments or squads of four bearers
each. These detachments should be drawn up in line, four paces
intervening between each. The No. 3 bearer of each detachment
should be told off to fetch a streteher, which he should place to the
right of his detachment on its side with the wheels 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
Medical Staff Corps Drill Book, as quoted below, or in the Drill
Book 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. 140, step off with the left foot, the handles of
the stretcher being carried in the right hands of the No. 1 and
No. 3 bearers. .

To Prepare and Close Stretchers.

“ Prepare Stretehers ™ ¢ (lose Stretchers !

Bearers will next be taught the method of preparing stretchers
for use, and for this purpose the company having lifted stretchers,
will be extended at intervals of four paces, and ordered to * Lower
stretchers [”

On the command “ Prepare stretelers !” Nos. 1 and 3 of each
detachment turn to the right, kneel down on the left knee,
unbuckle the transverse straps, and separate the poles, passing
a hand under the traverse, to make certain of its being perfectly
straight. They then arrange the slings on the handles of the
poles as follows :—The sling is doubled on itself 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 front, 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 is given, Nos. 1 and
J of each detachment turn to the right, kneel down on the left
knee, remove the slings from the handles, and place them on the
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ground beside them. They then bend inwards the jointed
traverse, and raise the canvas so as to prevent its falling between
the poles as these are approximated. As soon as this has been
done, Nos. 1 and 3 face each other, and rise, lifting the stretcher
between them, and resting the poles between their thighs, with
the rollers to the right of the company ; they then proceed to
roll the canvas tightly round the poles, towards 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 passed through the loop of the other sling, then
round the roll, and buckled off tightly. Nos. 1 and 3 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 I” will be
given, and the company then directed to prepare them as before.

The method of marching with folded stretchers is shown in
Fig. 140.

To Lift and Lower Prepared Stretchers.

“ Lift Stretchers!” “ Lower Stretchers!”

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 finger
and thumb of the right hand, removes it from the handles, and
stands up again: they each take a side pace to the right over
the pole and close their heels ; they then each place a sling over
their shoulders, dividing it equally, and with the buckle end
over the right shoulder,

“ 7wo | "—They stoop, slip the loops of the slings over the
ends of the poles, commencing with the left, and then ﬂl:]]ll}"
grasp the poles ; after a short pause the word “ 77uree I is given
by the instructor, upon which Nos. 1 and 3 of each detachment
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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 !”—No. 2 takes two paces to the front, and
Nos. 2 and 4 turn about together. They adjust the slings over
the shoulders of Nos. 1 and 3, so that it lies below the collar of
the coat behind and in the middle of the shoulders in front. 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 at-
tended to No. 2 returns to his place, and Nos. 2 and 4 front
together, the whole working by the right stretcher detachment,
which will look to the left of the company and give the time.

“ Lowerr Stretchers ! "—On the caution * Lower!” Nos. 1 and
3 of each detachment prepare to stoop; and on the word
“Stretchers /7 both men lower the stretcher very cautiously
on the ground, No, 3 again comforming 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. On the word “ 7wo!” 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 the centre !I”  “ Advance !”  “ Retire !”
“ Right (or left) incline I * Halt !

The main purposes to be kept in view in marching with a
stretcher are as follows :—Firstly, the mode of progression of the
bearers should be so regulated as to avoid any impulse being
thereby communicated to the stretcher. This can be best accom.
plished by the broken step, a short pace not exceeding 20
inches, allowing no springing from the fore part of the foot, and
by keeping the knees well bent while the advance is being made,
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
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case, béing towards the feet of the patieént, so as to ensure the
gre:rl.test amount of safety to the person who is being carried
uponit. . Men of .the same height,are, therefore, selected to act
tugether ag bedrers j;and, on sloping auuund the general rule for
the bearers is, to carry the foot {-11{31 of the stretcher foremost
down hill, but the-head end foremost.up hill... The exceptions
to this rule are mentioned on page 178. . . § 4 Tl

“ Company by the centre!” Adtﬂﬂce /”—The stretchers
having been lifted, and the ovder « Advance I” given, No. 4 of
each detachment turning outwards at onge doubles round in rear
of No. 3 to the centre of the opposite pole, and No.. 2 steps short
two paces, which brings him also to the centre of the stretcher.
In the meantime Nos. 1 and 2 and 4 of each-detachment step.off
with the left foot, and No. 3 with the right.; all taking.a short
pace not to exceed 20 inches in length, in quick time, keeping
the knees well bent, feet close to the ground, and using the hip
joints as little as p:‘:usmhle When ordered to “Ifenw’ ory df
retiring, to “ Advance ” each stretcher detachment will wheel
by the right to the rear or front, the No. 3 of the detachment
marking time on his own ground until the stretcher is square:
At “Halt!” Nos. 1 and 3 halt; No. 2 takes a pace to his
front ; and No. 4, turning outwar ds doubles mund to his f'm'mer
PU":ltlﬂll on the left of the stretcher.

The broken step requires much practice and fr equent repetltmn
before the proper carriage of wounded men on stretchers can be
secured,

To Load and Unload Stretchers.

“ Take post at the right of the wounded !”  “ Advance !”
“ Lower stretehers I

. 11
“ o [ € Lift wounded |
For LGE{E?-"R-‘? { ¢ Lower wounded ™

« Lift sircﬁr:fw?'s I« Advance I”  “ Halt!” * Lower stretchers !”

« Lift wounded I

] (£}
For wnloading . {“ Lower wounded !

To plﬂme a patient on a stretcher involves three separate
operations, viz.

(1) The pﬂ.tlent must be lifted off the ground by the:bearers
of the detachment.

(2) The stretcher must then be laid on the ground 1111mleclla:m:l.al_'_i,F
under the patient by one of the bearers.

(3) The patient must then be lowered on the St[‘Bt{.':hEl hy:
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. Fig. 162,—3tretcher drill—Taking post at right of wounded for loading.
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E!:IPEE of the bearers (Nos. 1, 2, and 3), assisted by the fourth
0. 4).

fhe 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 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
ageravated by want of attention to this point.

For this exercise, the bearer company, formed in extended
order at four paces interval, will prepare stretchers. A party of
“dummy” wounded, proportionate to the number of stretcher
detachments, and provided with canvas suits to protect their
clothing, will now be marched in front of the company and
directed to lie down in a row, each patient with his head towards
the company, and at about one dozen paces in front of a stretcher.

“ Take post at the right (or left) of the wounded!” * Advance!”
—The caution will now be given to the company at which side of
the wounded the stretchers are to be placed, which will vary
according to the nature of the ground, and this will immediately
be followed by the word “Advance!” Each stretcher detachment
then moves off towards its corresponding patient; having
reached his side a halt is made without further word of command
(Fig. 152), the No. 4 of the detachment, who is held responsible
for the position of the stretcher, turning outwards, and doubling
round No. 3 to his place. When lowered, the stretcher should
be two paces distant, and in a line with the patient’s body. The
instructor, when the proper position has been reached, will give
the order “ Lower stretchers!” The stretchers will now be loaded
first by numbers, and then judging the time,

“ For loading!” “Lift wounded!”—On receiving this order
every detachment moves off as follows :—

If the stretcher has been p].u:ed on the right of the patient,
No. 4 marks time, and Nos. 1, 2, and 3 wheel round by the
patient’s feet (No. 3 moving outwards to clear No. 4), until No. 1
comes opposite the patient’s shoulders, No. 2 opposite the hips,
and No. 3 opposite his knees ; each man on reaching his place
halts, and the whole turn inwards together, No. 4 at the same
time placing himself opposite No. 2 (Fig. 153).

If the stretcher has been placed on the /gft of the patient, the
detachment will move round by the foot of the stretcher, No. 4
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passing between the stretcher and the patient, Nos. 1, 2, and 3
close round by the patient’s feet to the opposite side, halting in
the position described ; the whole then turn inwards ‘l’D“‘Bt}hEI
No. 4 placing himself opposlte No. 2.

“Two |”—The whole kneel on one knee (the left if the
stretcher has been placed on the right of the patient, and »ice
versd). The four bearers now proceed to take hold of the patient.
No. 1 passes one hand round by the opposite armpit under the
patient’s shoulder, and the other under the shoulder nearest to
him, and he must be careful not te disturb a broken arm ; Nos.
2 and 4 pass their hands and arms under the patient’s loins and
hips, and No. 3 passes both hands under the lower limbs, and in
the case of a broken bone, with one hand above and one below
the seat of the fracture, in order to support it, and to prevent
movement of the ends of the broken bone. As it facilitates the
lifting, the patient is now to be directed to clasp his arms round
the neck of No. | bearer.

At “ Three I the detachment, acting as one man, slowly lifts
the patient’s body about twenty-four inches off the gmund using

the knees as a means of support, and steady in that 11{:-$1t1(,rn
the horizontal position of the patient’s body being maintained
throughout the movement (see Fig. 153).

No. 4 now relinquishes his hold, doubles round by the head
of the stretcher to the centre of the pole farthest from the
patient, and, taking hold of the near pole with his left hand,
and the one farthest from him with his right, lifts the stretcher
and plaeces it under the patient close up to the bearers’ feet, and
then, dropping on the knee, assists in supporting the patient.

“ Lower Wounded !”—All four bearers will now lower the
patient, and place him on the centre of the canvas, in the position
best suited to the nature of his wounds, then very gently remove
their hands and arms from under him, and stand up, No. 1 or
No. 4 of the right detachment, as the case may be, giving the
time to the 1'emﬂ.inder as usual {see Fig. 154).

At “ Two !” the men stand to stretchers by the shortest way.
This will vary with the side of the patient at which the stretcher
has been placed in taking post. If at his right side, Nos. 1, 2,
and 3 turn to the right, and No. 4 to the left, and all move
round to their places, No. 4 marching by the left of No. 3. If
at his left side, the whole make a left turn, and Nos. 1, 2, and
3 move round by the head of the stretcher to their places,

t The stretchers may now be lifted, and the company practised
marching with loaded stretchers (see Fig. 155) ; after which the
company will be halted, and the stretchers lowered, and un-
loaded, at first by numbers, and then judging the time,
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Fig. 154—Stretcher :lrill'—Lm\'-.,;:lring wounded for loading,
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“ For unloading !” * Lift wounded !”—On this order Nos. 1,
2, and 3 turn to the right, and No. 4 turns outwards and moves
round the head of the stretcher to the centre on the opposite side.
As soon as No. 4 moves out, No. 3 places himself opposite the
patient’s shoulders ; No. 2 opposite his legs (see Fig. 156).

At ¢ Two !” all kneel down and proceed, as before described,
to take hold of the patient.

At “ Three!” he is raised and steadied as before. No. 4 will
take hold of the stretcher as before described, lift it off the
around while he is in the stooping position, take two paces back
and replace it on the ground, and then, passing round the head
of the stretcher, assists Nos. 1, 2, and 3, until the patient is
lowered.

“ Lower wounded !"—The patients will be lowered, and the
detachments will stand up. The patients will then be directed
to get up, and will be marched to the front again with a view to
repeating the exercise or dismissal. As soon as the patients are
clear of the detachments, the men will stand to stretchers and
front together.

To Load and Unload Stretchers with Reduced Numbers.
— With Thiree Bearers.—In the event of there being only three
bearers available the stretcher will 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 head foremost
over the foot of the stretcher, the horizontal position of his body
being maintained throughout the movement, and then place him
in a suitable position lying down on the canvas. When unload-
ing, the patient will be lifted and carried 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,
must raise and support the lower limbs ; the other bearers raise
the body—kneeling down, on opposite sides of the patient near
his hips, facing each other, they each pass an arm under his back
and under his thighs, and lock their fingers, thus securing a firm
grasp preparatory to lifting,

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 loading, head
foremost over the foot of the stretcher, and in unloading, head
foremost over the head. The method of lifting will vary accord-
ing to whether the lower limbs are sorely injured or not.
(@) 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
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patient’s knees must raise and support the lower limbs, the one
near the patient's hips the body ; assisted by the patient him-
self as far as possible, the horizontal position of the patient's
body being maintained throughout the movement. () With
the lower limbs intact or only slightly injured, the patient may
be lifted by one of the improvised seats described on pp. 136
and 140, provided, however, that there are no symptoms of shock
present : in the latter case, method (#) must be resorted to.

Adapted Stretcher Exercise.— Patients being told off, the
detachments, 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 right of patient ! March !

Lower stretcher ! Halt !

For loading, lift patient ! Lower stretcher |

Lower patient ! For unloading, lift patient !
Lift streteher ! Lower patient ! 'y
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 Sir T. Longmore in his Treatise 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 ar2 buckled,
so that the parts supporting the poles are all at equal distances
from the surfuce of the ground.

“(2) Asmost 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 consequence 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 higher or lower by the
unevenness of the surface over which they are passing. The act
can readily be acquired by practising 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

12
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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 -:llrectmn 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 those just given as regards the No. 3 bearer under
the opposite circumstances mentioned in Rule 3.

(D) 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 wallt. 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 lead-
ing 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
inelination 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 pxment 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
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wall be not much higher than one over which the bearers can
step, the stretcher must be made to rest upon it, to the incon-
venience and probable pain of the patient, while each bearer in
succession gets over the obstruction; and it is better even to
avoid this inconvenience, provided the avoidance does not entail
great delay. If 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 crossing a ditch, dyke, or hollow, the stretcher should
be first laid on the ground near its edge. Nos. 1 and 2 then
descend. 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 carry 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 are 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
18 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, is not unlikely to sustain a serious aggrava-
tion of the injuries he may be suffering from. Moreover, one of
the bearers of a stretcher ought always to have his patient in
view, 8o as to be aware of heemorrhage, fainting, or other change
requiring attention, taking place, and this cannot be done when
the patient is carried on the shoulders. The height, too, is caleu-
lated to cause the patient uneasiness and fear of falling off, which
it is also desirable to avoid. For all these reasons, notwith-
standing that bearers will often attempt to carry a patient on a
stretcher upon their shoulders, from the weight heing horne more
easily in that position, or with a view I}f-i'EHE'.".'iI{[; a fatigued
condition of the arms, the pl'ﬂﬂti{:[} should be sgt.ri;_:l_']}: forbidden.”
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CHAPTER XV.

THE AFTER-TREATMENT OF AMBULANCE CASES.

BeEp axp Bepvixe—THE Sick RooM—VENTILATION OF THE SICK

i ATERPROOFS AND DEAW SHEETS—PATIENT'S
TEMPERATURE—APPLICATION oF HEgaT AxD Corp—CRADLES
SORES — ADMINISTRATION OF OBSERVATION OF THE
PATIENT.

No course of ambulance lectures is applied 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 is 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 the 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 is usually the best, and is an essential in the
treatment of leg and thigh fractures. No fracture of the thigh
or leg can be l-.ept in proper position on a feather bed or other
soft mattress into which i1t sinks.

Hot bottles should be placed in the bed.

1f 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
should be chosen. 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 board which has
hFen made to fill the gap exactly. Ventilation then goes on
between the upper and lower sashes without any sensible
draught, and the air in the room can in this way be kept sweet

and moist (see Fig. 157).
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The room should be kept at a temperature of 60° to 65° F.

3. Dressings, &c.—For an accident case which requires
dressing, the following requisites should have been obtained :—

Basins, hot water (in kettle), cold water (in jug), carbolic acid,
cotton wadding, lint, and bandages.

If a fracture have to be “set,” suitable splints should be in
readiness, previously well padded with cotton wool.
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Fig. 157.—Method of ventilating room between upper and lower
sashes of window,

The emergency disinfectants and dressing (see under the Anti-
septic Treatment of Wounds) may have to be prepared according
to the nature of the accident. )

If the case be one of poisoning, the emergency emetics and
antidotes suitable to the particular case should be at once pro-
cured, and laid out neatly on a table in the sick room

4. Waterproofs and Draw-sheets.— Where there is likely
to be soakage of blood from a wound, a waterproof or Macintosh
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should be placed below the part. If this be not at hand, a
“ draw-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 it is 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 is ascertained by the clinical thermometer (see
Fig. 158), the bulb 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 ¢n sitwe 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 elinical chart
may be prepared to show a morning and evening temperature by
ruling a piece of paper in the way shown on page 183. The

Fig. 158.—Clinical thermometer.

morning and evening temperatures are indicated on the chart by
dots, and the dots are then joined by lines. The normal tem-
perature (indicated on the chart by a thick line) is 98:4° or
37° €. The thermometer should be placed in a vessel contain-
ing a little weak carbolie solution, and should bave the mercury
shaken down to the mark 97° before being again used. Fig. 159
shows the temperature chart from a hospital case of poisoned
wound of hand and forearm.

6. Application of Heat and Cold.—Heat is applied either
by poultices, fomentations, or hot bottles.

Poultices.—Dry poultices consist of a covering 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 applica-
tion 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 linseed or oatmeal. A linseed or oatmeal
poultice is made by adding to boiling water a sufficient quantity
of meal to make tue poultice sufficiently thick to be spread with
a knife, and too thick to run off when laid on a sloping surface.
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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 of uncovered
poultice surface. The meal surface of the poultice should
then be applied next the skin, and to prevent the meal from
sticking to the skin a little oil is smeared over its surface before

Fig. 160.—Indiarubber hot-water bottle.

application. The heat of the surface should be tested with the
back of the hand before being 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
laudanum may be sprinkled over the face of the poultice.

Fig. 161.—Method of applying cold to head by Leiter’s tubes.

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. They should be changed
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every fifteen or twenty minutes. If the pain be very great a
dessertspoonful of laudanum may be poured over the flannel, as
in the case of anodyne poultices. Heat may also be applied with
hot bottles. A very serviceable method of applying heat to a
joint is to lay over it an indiarubber bottle filled with hot water
(see Fig. 160),

Application of Cold. — Cold may be applied in cases of
injury to the head by wringing towels out of cold water and
applying 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.

For the continuous application of cold to the head nothing is
better than Leiter's block tin tubes, which fit the head like a
cap, and through them a constant stream of cold or iced water 1s
kept circulating. The ordinary way of using these tubes is
shown in Fig. 161.

7. Cradles.—Cradles are employed to take the weight of the
bed-clothes off an injured limb.
The ordinary cradle is shown in
Fig. 162. A cradle may be ex-
temporised by laying the arm or
leg through a hat-box, the end of
which has been knocked out. An-
other way is to support the clothes
on a three-legzed stool, or to put
a gimlet through the bed-clothes
'm[l lift them off tlm part by strings =
fastened to the gimlet and '1tt'1ched Fig. 162.—Cradle.
to the top and ﬂml; of the bed.

8. Bed - sores.—Bed-sores occur in debilitated patients on
dependent parts pressed on by lying, and particularly over the
sacrum, shoulderblade, and outer and upper parts of the thigh.
The skin over a part threatening to breal out into a bed-sore
becomes hot, red, and painful. Tt should be attended to at once
by bathing tim part with weak whisky in water, or spirit lotion,
and by dusting over it a soft powder like starch, or smearing
over it zinc ointment (cold eream). If the skin be already
broken, the parts should be washed by warm water and covered
h}«' zine ointment on lint. It has been recommended to cover

v bed-sore with a thick batter made of white of egg, flour, and
hmmly This dries over the uutu,t.m] spot and protects it. An
air or water pillow (see Fig. 163) may also have to be procured,
and used to diminish the pressure on the irritated and inflamed
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spot. In bad cases where large bed-sores are present or likely
to occur, water-beds are employed.

Fig. 163.—Horse-shoe and cireular air cushions.

9. Administration of Medicines.— Medicines should be
given regularly at the time ordered. The following terms are
usually employed in directing the dosage :—

mi. = one minim or a drop.

gr.i, = one ﬁmin.

Si. = one drachm = one teaspoonful.

Fij. = two drachms = one dessertspoonful.

Hiv. = four drachms 3

Zss, = half-an-ounce { ~— "¢ tablespogniul.
it .

3viij. = eight drachms | _

= = e = one wineglassful.

10. Observation of the Patient.—It is the duty of the
attendant to carefully watch the patient, and to note any change
in his condition. Complaints of pain, change of posture, or any

rticular attitude, sweating, vomiting, rigors, or “shakes,”
should all be watched for and noted. The amount 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 information is often of great assistance to the
medical attendant.
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CHAPTER XVIL

ORGANISATION AND MANAGEMENT OF AMBULANCE
CLASSES.

(1) CLASSES CONDUCTED UNDER THE AUSPICES OF THE ST, JOEN AMBULANCE
AssociaTioN, LoNDoN — SYLLABUS OF IXNSTRUCTION — SYLLABUS OF
IxsTRUCTION ON NURSING AND HYGIERE—SYLLABUS OF IXSTRUCTION
FOR JUNTOR CLASSES—EXAMINATIONS. (2) CLASSES CONDUCTED UNDER
THE ST. ANDREW'S AMBULANCE ASSOCIATION, GLASGOW—SYLLABUS
oF AMBULANCE Lrectures. (3) CLASSES CONDUCTED TUNDER THE
ABERDEEN AMBULANCE ASSOCIATION AND PRIVATE AMBULANCE
Crasses —THE AvurHor's METHOD OF DIVIDING THE SUBJECTS
LECTURED ON, AND OF ARRANGING THE PRACTICAL WORK TO FOLLOW
EACH LECTURE — DETAILED ACCOUNT OF THE MANAGEMESNT OF
PraoTIicAL WORE.

IN this chapter the author proposes to furnish information for
the starting of ambulance classes under the different ambulance
associations. He has also indicated the arrangements which he
has found after considerable experience the most suitable for the
thorough teaching of practical ambulance work.

I. CLASSES CONDUCTED UNDER THE AUSPICES
OF THE ST. JOHN AMBULANCE ASSOCIA-

TION, LONDON.

Where it is intended to form an ambulance class it is usual to
call a preliminary meeting, and at this meeting a class secretary
and a lecturer are appointed. The class secretary should com-
municate with the Chief Secretary of the St. John Ambulance
Association, St. John's Gate, Clerkenwell, London, E.C., from
whom full particulars and copies of the regulations of the Associa-
tion may be procured. The St. John Ambulance Association
course includes three examinations spread over two years.
Members of male clagses have to pass an examination in First
Aid, and two re-examinations in two succeeding years, for each
of which a certificate is granted, and after the third examination
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the candidate, if he passes, is entitled to the medallion of the
Association. Ladies substitute for the first re-examination in
First Aid an examination in Nursing. Members of boys’
brigades and others too young to join the adult classes are
now admitted to junior classes, for which a special course of
instructions has been drawn up.

Examination papers in First Aid set by the author for
examinations conducted under the auspices of the St. John
Ambulance Association are given in the appendix.

A synopsis of the lectures in First Aid, in Nursing, and for
Junior classes conduected under the St. John Ambulance Associa-
tion is given below.,

SYLLABUS OF INSTRUCTION.

First Lecture.

A. Preliminary remarks, objects of instruction, &e.

B. A general outline of the structure and functions of the human body,
including a brief description of the bones, muscles, arteries, and veins.
The functions of the circulation, respi -ation, and of the nervous system.

C. The triangular bandage, and its application.

: Second Leeture.

A. The general direction of the main arteries, indicating the points
where the circulation may be arrested by digital pressure, or by the
application of a tourniquet.

B. The difference between arterial, venous, and capillary bleeding, and
the various extemporary means of arresting it.

C. The triangular bandage.

Third Lecture.

A, The signs of fracture, and first aid to be rendered in such accidents.
The application of splints, or other restraining apparatus., Treatment of
sprains.

B. The triangular bandage.

Fourth Leecture.

A. First aid to those suffering from collapse from injury:; to those
stunned ; to the apoplectic, inebriated, epileptic, fainting, and to those
bitten iy rabid animals.

B. The immediate treatment of the apparently drowned, or otherwise
suffocated.

C. Burns, scalds, and poisons, What to do when dress catches fire.
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Fifth Lecture (for males only).

The improvised method of lifting and carrying the sick or injured.
Methods of lifting and carrying the sick or injured on stretchers.
The conveyance of such by rail or in country carts.

Q-

Fifth Lectura (for females only).

N.B.—This lecture will be in accordance with the special chapter in-
serted in Shepherd’s handbook, Angust, 1890,

Note I.—The subject of poisons should be treated in a general manner.
The common poisons classified, and only their general symptoms and
effects taught.

With regard to the treatment, the first indications, viz., how to get rid
of the poison is the only one which can be Ea-fEIiy practised by non-
professional persons. I'he administration of antidotes is the medical
man's duty.

Note I[.—The last half hour of cach lecture should be devoted to
practical work, such as the application of bandages and splints, lifting
wounded, and carrying on stretchers,

Note I'1I.—There should be an interval of a week between each lecture.
A candidate for examination must attend at least four out of the five
lectures.

Mixed classes of men and women are on no account permitted.

Full particulars as to the work of the Association can be obtained from
the Chief Secretary, St. John’s Gate, Clerkenwell, London, E.C.

SYLLABUS OF LECTURES ON NURSING AND HYGIENE.

Lecture I.

The Sick Room.—Introductory remarks—Selection, preparation, and
cleaning of room—Bed and bedding—Furnishing—Warming and ventila-
tion.

The roller bandage, and its application.

Lecture II.

Infection and Disinfection.—Infectious and non-infectious cases—
Qnarantine of patient—History of a fever case—Disinfecting and dis-
infectants.

The roller bandage, and its application.

Leecture III.

Details of Nursing.—The nurse—Ilezulation of 1.'isitnra—llmmgenu}nt
of nurse’s own health—Washing and dressing patients —Bed-making—
Changing sheets—Lifting helpless pzutiezlts~Sitﬁ{ diet—Administration of
food, medicines, and stimulants.

The roller bandage, and its application,
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Lecture IV.

Details of Nursing (confinued).—Observation of the sick—Rigors—
Sleep—Pain—Posture—Skin—Appetite — Vomiting — Cough — Expectora-
tion—Elffects of remedies, &c.—Temperature taking—Baths—Bed-sores—
Delirium—Nursing sick children——“?jmt. to prepare for physician’s and
surgeon’s visits.

The roller bandage, and its application.

Lecture V.

Application of Local Remedies.—Poultices—Fomentations—Blisters
-—Ointment—Leeches — Padding splints—Bandaging—Personal and family
hygiene, including house drainage—Management of convalescents,

ng .B.—Except under special circumstances no person is allowed to enter
for examination in these subjects, without having obtained the certificate
of ** first aid to the injured.” The pupil must also have' attended at least
four out of the five lectures,

The nursing course can be commenced as soon as the result of the first
aid examination is published, and those pupils who pass the examination
can count the same as equivalent to the first re-examination towards the
medallion.

SYLLABUS OF INSTRUCTION FOR JUNIOR CLASSES.

A short description of the bones, muscles, and arferies,

Uses of the circulation and respiration.

Difference between arterial, venous, and capillary bleeding, and methods
for stopping each.

Position of main arteries.

Signs of a broken bone, and methods of treatment.

Making temporary splints,

How to treat persons in fits, fainting, scalded or burned, or whose
clothes are on fire.

How to treat the apparently drowned or suffocated.

Ways of carrying an injured person,

Maode of using the triangular bandage.

For Females only.

How to prepare a room for a sick person, and to ventilate it and heat it.
How to prepare the bed for a sick person, and to change the sheets.
Washing and dressing a sick person.

Dressing wounds—making and applying poultices and cintments.

The proper way of feeding sick persons and children.

Hints on giving medicines to patients. '

Applying the roller bandage to leg and arm.

Note {,—The number of lectures into which thissyllabus may be divided,
and the method of sub-division, are left to the discretion of the lecturer,
but he must not give less than six lectures.

Note II.—The application of bandages shounld be practised at the end of
each lecture. At the end of the course an examination will be held, which
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will be of a thoroughly practical character, and will be conducted by an
examiner other than the lecturer, as in the case of other classes,

Note IIT. —Mixed classes of both sexes are not allowed; and the
lecturer must of course be a properly qualified medical practitioner, as
usual.

EXAMINATIONS,

The local secretary should provide the following material :—

(@) Men's Classes. —A good supply of bandages, material for temporary
splinting, and a stretcher. :

(b) Women's Classes (First Aid).—A good supply of bandages, material
for temporary splinting, and, if practicable, two boys, who have not acted
as models during the lectures, for every ten candidates.

(¢) Nursing Classes.—A good supply of roller and triangular bandages,
and material for making poultices, a bedstead or couch with bedding or
sheets, two boys for every ten candidates. 1t is desirable that different
boys as models should attend at the examination, as cases have not in-
frequently been noticed where the models have given information
(erroneous or otherwise) to candidates.

Pens, ink (or pencils), and paper. :

A list of candidates, with christian and surname, should be given to the
examiner.

The number of candidates to be examined at one time should not exceed
thirty.

Tgn rooms should be provided whenever possible.

The examination shall be written and practical, but the examiner may
omit the written part, if the local secretary give to the examiner satisfactory
reasons in writing three days before the date of the examination.

No candidate who is unable to pass in the practical part shall receive a
certificate,

No eandidate who has failed shall be allowed to present himself or herself
at another examination without attending a fresh course of lectures.

CANDIDATES WILL RE EXAMINED PRACTICALLY IN THE
FOLLOWING SUBJECTS :—

“First Aid Classes.”—The neat and quick application of the triangular
bandage to any part of the body.

The arrest of hemorrhage by pressure of the fingers on the main arteries
of the limbs.

The application of splints and bandages for any fracture. Performing
artificial respiration.

Improvising stretchers, ?

Placing patients upon stretchers,

Carrying stretchers,

Carrying patients without stretchers, }

Male classes must pass in that system in the °f Strefcher Exercises ™ most
suited to the locality. Lecturers are requested to bear in mind the neces-
sity of instruction in this subject, as ignorance hereon will result in failure
in the examination. (These exercises are included in Shepherd’s handbook.)

“ Nursing Classes.”—The neat and quick application of the triangular
bandage to any part of the body, and as regards the roller bandage, to the
following parts :—thumb, hand, arm, elbow, foot (including lmtﬁ}, ankle,

For male classes only.
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leg, figure-of-eight to knee joint, spica for the mallder-&nd hip, the breast,
capelline, and the four-tailed bandage for the jaw.
Reading ordinary bath and clinical thermometers.
Recording patient’s temperature.
Making poultices,
Changing sheets,
Lifting patient for food, &c., or on and off the bed.
In both classes the written examination shall consist of questions on
subjects mentioned in the syllabus of lectures.

¥

II. CLASSES CONDUCTED UNDER THE ST. ANDREW'S
AMBULANCE ASSOCIATION, GLASGOW.

Secretaries of Scotch classes to be held nnder the St. Andrew’s Ambulance
Association, Glasgow, should communicate with the Sceretary, 103 West
Regent Street, Glasgow.

SYLLABUS OF AMBULANCE LECTURES.
First Lecture.

A. Introductory remarks, explaining clearly the scope and object of lay
help in ambulance work, special attention being drawn to the need of it, as
well as the usefulness and simplicity of it.

B. Short sketch of the general anatomy of the human body, including a
brief description of the functions of digestion, absorption, circulation,
respiration, excretion, sceretion. and innervation.

C. Uses of a bandage—Of the two kinds of bandages, the roller not
needed for ambulance work—Description of Esmarch’s triangular bandage,
pointing out (1) its advantages, (2) method of folding and fastening it,
(3) its application in different ways—Hiuts as to the ** first dressing * of
wounds by ambulance puypils.

Seeond Leeture.

A, Short account of the skeleton, with brief deseription of the structure
and varieties of the joints,

B. (1) Fractures.—Their varieties, causes, symptoms, and dangers—
Their temporary treatment, and the apparatus necessary for it. (2) Dis-
locations.— How they differ from fractures, and the first aid in such cases—
No necessity for immediate reduction, and the dangers of attempted
reduction by non-professional persons.

C. IlNlustrations of the temporary treatment of the following simple
fractures:—(1) Collar bone, (2) upper arm, (3) forearm, (4) hand, (5) thigh,
(6) leg, (7) foot, (S) lower jaw.

Third Leecture.

To be devoted to practical work, when the members of the class will
exercise themselves in the use of the triangular bandage and the temporary
treatment of the different fractures mentioncd in the previous lecture.
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Fourth Lecture.

A. (1) General description of the circulation of the blood, and the
mechanism by which it is carried on—(2) Distinction between arterial,
venous, and capillary hemorrhage—(3) Names of the main arteries of the
body, with their situations—(4) Points where arterial circulation may be
arrested by pressure—(3) Dangers of hsemorrhage.

B. General treatment of hamorrhage ; —I. fnternal lhemorrhage —First
aid in cases of (1) bleedinz from the nose, (2) spitting of blood, (3) vomiting
of blood. IL. Hxternal hemorrhage—(1) Application of cold, either by
water or exposure to air—(2) Elevation of part—(3) Local pressure—
(4) Distant pressure on main artery supplying wound, either by hand or
tourniquet — (5) Three kiuds of tourniquet: elastic, screw, and im-
provised,

C. Show mode of applying elastic or screw tourniquet, and of making an
improvised one—Give illustrations of arrest of hmmorrhage from (1) scalp,
(2) neck, (3) armpit, (4) upper arm, (3) forearm, (6) hand, (7) thigh,
{8) ham, (9) leg, (10} foot—Give illustrations of temporary treatment of a
compound fracture, with heemorrhage in upper or lower extremity.

Fifth Lecture.

To be devoted to practical work, when the members of the class will
exercise themselves in the arrest of h®morrhage in various situations, and
in the temporary treatment of compound fractures.

Sixth Lecture.

A, Short account of respiration, its objects and mechanism.

B. Fainting, its causes, symptoms, and treatment —Immediate treatment
of those apparently drowned, or suffocated by (1) hanging, (2) poisonous
gases, (3) choking—First aid in cases of (1) burns and scalds, (2) bites by
animals possibly rabid, (3) tears from machinery, (4) crushed and bruised
parts, (5) stabs,

C. Show mode of performing artificial respiration (Sylvester’s method),
and also the temporary treatment of frn-::turrau}l) ribs,

Seventh Leecture.

To be devoted to praetical work, when the members will exercise them-
selves in performing artificial respiration, and in the arrest of hmmorrhage
from supposed cases of ruptured varicose veins, stabs, tears from machinery,
and gunshot wounds,

Eighth Lecture.

A. Short account of the nervous and digestive systems,

B. Symptoms and first treatment of shock or collapse.

C. First aid in cases of (1) those stunned by a fall or injury to head,
(2) eonvulsions, (3) epilepsy, (4) sunstroke (5) persons found insensible,
Elﬁj taluﬂpeuted poisouing, (7) frost-bite, (8) lime in the eye, (9) supposed

eath.

15
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Ninth Leecture.

A. Removal of the injured by means of stretchers, special attention
being directed to (1) the proper carriage of the stretcher, (2) the manner of :
placing it, (3) the loading and unloading it, (4) the position of the patient -
on it, (5) suggestions as to overcoming difficulties on the road, (6) hints as
to the conveyance of stretchers by rail or country carts.

B. Short account of some of the improvised methods of removing injured
persons when no stretchers or regular econveyances are available, as by the i
two-handed, three-handed, and four-handed seats.

C. Give illustrations as to how to prepare and fold up a stretcher.

& . -
S I S SR ——

Tenth Lecture.

Stretcher drill in presence of and under direction of lecturer.

e ——r e
e o

III. CLASSEES CONDUCTED UNDER THE AEERDEEN
AMEULANCE ASSOCIATION AND UNATTACHED
AMBULANCE CLASSES.

The Secrctary of the Aberdeen Ambulance Association is Mr. William
Smith, Advocate, 89 Union Street, Aberdeen. The text-book commonly
used is the Author's Manual of Ambulance. The arrangement which
the author has found most convenient for lectures and practical work is
detailed below,

Leecture I.

(1) Outlines of the anatomy and physiclogy of the human body, omitting
the sections dealing with circulation and respiration, which are taken up
under hemorrhage and suffocation respectively.

(2) The triangular bandage and its uses.

Practical Work to follow Lecture I.— At the end of Lecturel. the student
should examine carefully the specimens on the lecture table. A meeting
for practical work should be held either immediately after the lecture, or,
what is preferable, at a special meeting set apart for it to be held at an hour
before the succeeding lecture. At the practical meeting following the first
lecture the student should have demonstrated to him the different parts of
the skeleton, should handle the individual bones and make himself familiar
with their shape and names. He should also have pointed out to him the
position of the diaphragm, the position of the more important ur%aus of the
abdemen and thorax, the interior of the gkull, and the position of the brain
and spinal cord.

After such demonstration, which may be conducted by the lecturer alone
or with trained assistants, the student should be practically instructed in
the application of the triangular bandage. In a small class each student
should be provided with a live model, and boys can generally be procured
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for that purpose. In a large class the best arrangement is to divide the
class into two sections, which should face each other in two lines, each line
alternately acting as models.

The lecturer or his assistant should, in the first case, go over the bandages
in the same order as in the lecture, and in the first application, the descrip-
tion of the special bandage the student is to practise should be read to him
slowly, he at the same time fﬂlluwingf; the description point by point in his
bandaging. When more proficient he should be asked to apply in quick
succession the different bandages, no aid being given to him by deseription
or otherwise. The lecturer should, after the application of each lmngage,

ass along the lines and make an examination, the mistakes in application

eing pointed out. The student should also be instructed to practise at
home the application of the bandage, and in that way proficiency will soon
be attained.

Lecture II.

Fractures, dislocations, and sprains, and their treatment.

Practical Work to follow Lecture II.—The student, at the second practieal
meeting, should be again instructed in the application of the triangular
bandage. He shounld also examine the specimens of fracture, and the
various forms of extemporised splints shown at the preceding lecture. He
should then have demonstrated to him the method of applying splints to
the more important fractures, and should himself “put up " such fractures
as the instructor may choose, and particularly those of the collar bone, arm,
forearm, leg, and thigh. If time permit, he should be examined orally on
the kinds, symptoms, and treatment of fractures.

Lecture III.

(1) The circulation of the blood and the anatomy of the main blood-
vessels.

(2) Hemorrhage and wounds, and their treatment. .

Practical Work to follow Lecture III.—The classes should be provided
with live models, and divided into two sections as before. The student
should be asked to apply the important triangular bandages, and to **put
up” the more important fractures. He should then have demonstrated to
him the position of the main blood-vessels of the body, and should be asked
to point out their position on his model vis-a-vis.

Digital compression and application of the tourniquet for the arrest of
arterial haeemorrhage should next be practised. The lesson should conelude
with a demonstration of the method of arresting heemorrhage from the large
superficial veins,

Lecture 1IV.

(1) Drowning and suffocation, and their treatments; (2) poisoning ;
(3) burns ; and (4) removal of foreign bodies from the eye, ear, nose, throat,
and tissues,

Practical Work to follow Lecture I'V.—The student should again be
taken over the linea of the main vessels of the body, and should practise
the application of digital pressure, and of the tourniquet to the large
arteries,
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Each student should then be afforded an opportunity of practising on a
model Sylvester's method of artificial respiration. He should then be
examined orally on the symptoms and treatment of the important poisons,
and in the method of vemoval of foreign bodies from the eye, ear, &e.

Lecture V.

(1) Insensibility and fits, and their treatment; (2) ambulance transport
(for males only) ; (3) after treatment of ambulance cases (for females only).

Practical Work to follow Lecture V.—The female section of the class
should devote their last meeting to the practice of bandaging. The male
section of the class should have one or two hours stretcher drill,

In addition to the above lectures and demonstrations of practical work,
oral examinations may be given during the course, and form a good means
of preparation for the candidate before examination. The candidate should
alzso be asked to do one of the written papers in the Appendix.
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EXAMINATION PAPERS IN FIRST AID.

PAPER I.
Time—One Hour and a half.

I. Describe generally the circulation of the blood. How would you
distingunish venous, arterial, and capillary heemorrhage ?
I1I. How would you distinguish between the following :—

{a) A fainting fit and an epileptic fit ?
(b) A simple and compound fracture ?
(¢) Apoplexy and aleoholism ?
ITI. State shortly the proper treatment for the following conditions : —
(a) Broken collar bone.
(b) Stab wound of artery of armpit.
(¢) Poisoning by opium.
(¢/) An apoplectic seizure.
IV, What are the differences between inspired and expired air ? Describe
a method of artificial respiration,
V. Poisoning by oil of vitriol. To what class of poisons does this belong ?
Give its sigons and f first aid ” treatment,

—_— e

PAPER II.

Time—Two Hours.

I. Mention the more common materials to be found in any house that

you might find it necessary to ask for in applying first aid to
(@) A case of bad scalding.
(b) A fracture of forearn.
(¢) A compound fracture of the thigh.
(d) A case of poisoning by opium.
(e) A case of poisoning by vitriol.

IT. How would you recognise and treat respectively :—

(2) A fainting fit ?
(4) An epileptic fit ?
(¢) An attack of apoplexy ?

ITI. The driver of a traction engine has fallen from his seat, and has had
his left leg run over by the waggon behind the engine. You have heen a
witness of the accident, which has occurred on a lonely country road.
Enumerate in order the points to be attended to :—

(e) In ascertaining the nature of his injuries,

(h) In treating the same.

(e) In lremm'ing him from the scene of the accident to his own
10me.
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IV. Bleeding from an artery. State:—
(a) Its characteristics.
(b) Its treatment.
(¢) The lines of the main arteries of the upper and lower ex-
tremities, and the methods of their compression,
V. What special cares would you take in carrying downhill on a
stretcher a patient suffering from
(@) Apoplexy ?
(b) A fainting fit ?
(e) A simple fracture of the thigh %
Practical examination follows.

PAPER III.
Tvine—Two Hours.
I. How would you check bleeding
(a) From an artery in the upper part of thigh ?
(6) From an artery at the wrist ?
(¢) From an artery in the armpit?
(d) From a burst varicose vein of leg ?

1I. You are called to render first aid to a person found lying unconscious,
state briefly :—

(a) The possible causes of the insensibility.
(5) How you would distinguish between them.
(e) The treatment of each condition.

III, In a case of compound fracture of both leg bones (tibia and fibula),
state :—

(a) The special dangers of the accident, and the methods of their
prevention and treatment.

(b) How would you render first aid ?

(¢) The precautions you would observe in getting the patient
carried downhill on a stretcher.

IV. How would you set about resuscitating a boy who has fallen from a
boat into deep water, has been in the water f%lve. minutes, and is quite un-
conseious when rescued, but whose heart is still beating ¥

V. State what you know about the following :—

(¢) Comminuted fracture.
(6) Tourniquet.

(¢) Femur.

(d) Temporal artery.

(e) Pinhole pupil.

() Antidote.

(7) Diaphragm.

(%) Pulmonary artery.

(i) Crepitus,

VI. Detail the methods of improvising a stretcher, and the insbructions
you would give to four men (not trained in first aid methods) as to the
lifting, carrying, and laying down of a patient with fractured thigh on such
a stretcher.

Ladies will substitute the following for question VI.:—

VI. State what you know about the choice and preparation of a room
and bed for the reception of an accident case (a stab wound of main artery
of thigh).

Practical examination follows.
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PAPER 1IV.
Time—0One Hour and a half.

I. How would you render first aid to
(a) A man with a broken collar bone ?
(b) A n;]n,u! bleeding from a stab through the main artery of the
thigh?
(c) A .'lﬂ.l:i;I who has fainted in church ?
(d) A man seized with a fit of apoplexy in the street ?
() A boy scalded through his dress with boiling water?

IT. Distingnish bleeding from an artery from bleeding from a vein.
How would you treat each ?

III. How would you set about resuscitating a boy who has fallen
from a boat into deep water, has been in the water five minutes, and is
quite unconscious when rescued, but whose heart is still beating ?

IV. How would you make sure that a bone has been broken? What is
the difference between a simple and compound fracture ?

Practical examination follows.

PAPER V.
Time—One Hour and a half.

I. What are the different varieties of bleeding?  Give the treatment of
cach.

I1. Detail the method of rendering * first aid ”’ to a boy scalded through
his stocking with boiling water.

II1. State what yon know about the choice and preparation of a room
and bed for the reception of an accident case (a compound fracture of the
thigh, where an amputation may have to be done).

IV. How would you distinguish a fainting from an epileptic fit, and
drunkenness from an attack of apoplexy ? Give the treatment of each.

V. State what you know about the following :—

(z) Tourniquet.

() Diaphragm.

(¢) Femur.

(d) Pinhole puml.

(¢) Dislocation,

(/) Sylvester’s method of artificial respiration,

{7) Pulmonary artery.

(#) Normal temperature of body, and the proper temperature of
a sick room.

VI. How would you distinguish a dislocation from a fracture near the
joint ?

Oral and practical examination follows.
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PAPER VI.

I. In a case of compound fracture of the tibia state
(a) The special dangers of the accident. s
(b) How would you render ** first aid ?"
(¢) The precautions you would observe in carrying the patient
downhill on a stretcher.
II. What are the varieties of bleeding, their characteristics, and their
treatment ?
ITI. Describe in d+tail a method of performing artificial respiration.
IV. State shortly the proper treatment for the following conditions :—
() Broken collar bone. ;
() Stab wound of artery of armpit.
(c) Poisoning by opium.
{d) An apoplectic seizure.
V. What are the main points to attend to in carrying a patient on a
stretcher? Describe how to improvise a stretcher.
Oral and practical examination follows.

PAPER VII.

I. State briefly what yon know about the following : —
(&) Arterial bleeding.
(b) Tournigquet.
(¢) Brain and nerves.
(d) Diaphragm.
(¢) Tibia.
() Function of respiration.
(¢7) Pinhole pupil.
(h) Sylvester's methol of artificial respiration.
(i) Capillary.
(7) Pulmonary artery.
II. How would you distinguish between the fullowing :—
(a) A fainting hit aud an epileptic fit ?
(b) A simple and compound fracture ?
(¢) Venous and capillary bleeding ?
() Apoplexy and alcoholism ?
III. Give the ** first aul” treatment for
(a) A large scald of back.
(b) Poisoning by landanum,
(¢) Poizoning hy strong nitric acid,
(d) Fracture of lower jaw.
(e) A bite of leg (dog rabid).
(f) Fracture of thigh bone.
IV. Give an account of the improvised method of lifting and carrying
the sick and injured.
Oral and practical cxamination follows.
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PAPER VIIL
Time—One Hour and a half.

I. In the case of compound fracture of both leg hones (tibia and fibula),
state
() The special dangers of the aceident.
(b)) How you would render ** first aid.”
(¢) The precantions you would observe in carrying the patient
downhill on a stretcher,
II. How would you check bleeding
(a) From an artery in the foot ?
(6) From an artery in the upper part of the thigh?
{¢) From an artery at the wrist?
{d) From an artery at the armpit?
(e) From a burst varicose vein of leg?
II1. In the case of a person becoming suddenly unconscious, state
briefly
(a) The possible causes.
(b) The points of distinction.
(¢) The treatment of each.

IV. Detail the method of rendering *° first aid ” to a boy scalded through

his stocking with boiling water.

V. Describe in detail a method of performing artificial respiration.
Practical examination follows.

PAPER [X.

Time—"T'wo Hours, '

I. Bleeding—

Describe the treatment of bleeding : —
() From the artery of the armpit,
(b) From an artery in the palm of the hand.
(¢) From the temporal artery.
(d) From a burst varicose vein of leg.
II, Broken collar bone—
(1) How 1s this injury recogmised ?
(2) How would you render ** first aid "?

IIT. Artificial respiration—

(1) Describe fully a method of performing artificial respiration.
(2) For what conditions has artificial respiration to be performed ?

IV. State what you know about the choice and preparation of a room
and bed for the reception of an accident case (a fracture of the thigh).

V. Enumerate some of the more common extemporised splints which
might be used in the treatment of a fractured forearm, and describe the
method of their application.

VI. How wnnIH you distinguish a fainting from an cpileptic fit? Give
the treatment of each.

Only five questions to be ansicered.,
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PAPER X.
Written Examination,

1. Describe and distinguish between
(2) The different kinds of fracture.
(b) The different forms of fits causing insensibility.
(¢) The different varieties of bleeding.
I1. Describe fully the method you would adopt to resuscitate a person
apparently drowned.
III. Give the *‘ first aid ” treatment for
(@) A compound fracture of thigh.
() Poisoning by laudanum.
(¢) Insensibility and intoxication,
(d) Fracture of skull.
(e) Extensive scald of forearm.
Bleeding from radial artery at wrist,
IV. How would you prepare a bed for the reception of a case of fractured
thigh ?

PAPER XI.
Final Exaomination.

1. Deseribe the course of the blood from the time it leaves the right
ventricle of the heart till it reaches the palm of the hand.

II. In the following cases explain

(a) What the patient is suffering from.
(b) The methods by which you may render **first aid.”

(1) A young lady suddenly becomes unconscious in a trammway car.
There is extreme pallor of the face and lips, and the pulse can hardly be
felt. There are no other symptoms save that before becoming unconscious
she complains of feeling giddy and out of sorts.

(2) A servant, in dusting the top of a book-case, fell to the ground with
her left leg doubled below her. On examination you find the leg to be
quite helpless. There is distinct crepitus and marked deformity, and a
small portion of the tibia is protruding through the skin.

(3) A young servant girl, fresh from the country, is found nneonsecious in
her bedroom in the early morning. (Gas has evidently been escaping in the
room for some hours. She is flushed, with a pulse of 90, and her respira-
tions are 28 per minute.

ITI. State what you know about the following : —

(a) The normal temperature of the human body.

(b) The treatment for poisoning by opium.

(¢) The treatment for a dog bite (the dog supposed to be rabid).

(d) The different kinds of nerves.

(¢) The treatment for bleeding from the main artery of the arm
and leg respectively.

Oral and practical examination follows.
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PAPER XIL

I. What is the arrangement of the bones forming the chest? What
dangers may arise from a fractured rib?

Il. Name and give the arrangement of the bones of the lower limb
(omitting the bones of the foot). What treatment would you adopt in the
case of compound fracture of the leg bones?

ITI. Describe generally the circulation of the blood. How would you
distinguish venous, arterial, and capillary hemorrhage ?

IV. Describe Sylvester’s method of artificial respiration. What after
treatment would you adopt in a case of apparent drowning?

V. (a) What methods would you adopt to control severe hmmorrhage
due to a wound in the palm of the hand ?

(6) At what points would you apply digital compression for hemorrhage
of the femoral artery, the radial artery, and the facial artery? What is
the general principle involved ?

VI. What treatment would you adopt in

(@) An apoplectic fit?

(6) An ordinary fainting fit?
(¢) A poisoned bite ?

(d) A case of scalding ?

PAPER XIII.

I. What is a splint, and for what purpose is it used? Mention the
different forms of emergency splints,

II. What ‘¢ first aid ' assistance would you render in the case of a man
found insensible in a room full of smoke ?

III. What are the most dangerous forms of fracture and of hemorrhage
(Give reasons for your answer.

IV. Give the treatment for a case of cut-throat.

V. What is shock? What are the appearances seen in this condition !
What is its treatment ?

PAPER XIV.

I. Give the treatment for a wound in the =ole of the foot with consider-
able arterial heemorrhage.
l 11;1. Define an emetic, and state the simple emetics which are usually at
and.
III. Give the * first aid " treatment for
(a) A fracture of the forearm.,
(b) A fractured collar bone.
(c) Pﬂiﬂ-ﬂ]]il]% by opium.
1V. What are the differences between inspired and expired air? Describe
a method of artificial respiration,
V. What kind of I:nlrth i3 to be found in
(a) The left ventricle.
(b) Pulmunu.ry artery,
(¢) Right aurcle.
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PAPER XYV.

I. Describe the circulation of the blood.
II. Desecribe the method and the points at which you would apply digital
pressure to the large arteries of the arm and leg,
IIT. In a case of insensibility, by what signs would you recognise which
of the following conditions it was due to :—
() Aleoholism?
(&) Poisoning by laudanum ?
(e) Apoplexy ?
1V. What are the main points to attend to in carrying a patient with a
fractured leg on a stretcher? How would you extemporise a stretcher?

PAPER XVI.

I. Give the signs and treatment of
(a) A broken thigh-bone.
(b) A fracture of the base of the skull.
II. Give the signs by which you would recognise an epileptic from an
apoplectie fit.
IIT. What points distinguish arterial from venous bleeding ?
IV. What is a styptic? Mention the most important ones, and state
how they are to be used.
V. Poisoning by oil of vitriol—To what class of poisons does this belong
Give its signs and ** first aid "’ treatment.

PAPER XVII.
Time — One Hour.,

State what you know about
(1) The heart and cirenlation of the blood.
(2) Arterial hemorrhage, and its treatment,
(3) Fractures of the forearm, and their treatment.
(4) Apoplexy, and its treatment.
(5) The methods of preparing splints and stretchers.

PAPER XVIII.
Time — One Hour.

State what you know about
(1) The nervous system.
(2) Burns, and their treatment,
(3) Fracture of the collar bone, and its treatment.
(4) Opium poisoning. and its treatment.
(8) Bed-sores, and their treatment.
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EXAMINATION PAPERS IN FIRST AlIDL,

PAPER XIX. (ror Juxior CrLass).

I. State the points of difference between arterial, venous, and capillary
bleeding. Give the lines of the large arteries of the arm and forearm.
How would you treat bleeding from a forearm artery ? n

How would you make temporary splints for a broken leg? What are
the signs of a broken bone?

III. Give shortly the treatment of a bad seald of hand.

IV. What is the * first aid ” treatment of a fainting fit ?

PAPER XX,

I. State what you know about the skull and its contents.

II. What is meant by artificial respiration? how is it carried out, and in
what cases is it of service ?

III. What examination would you make in order to determine the con-
dition from which the patient is suffering in the following cases :—

(z) A young man is thrown from a gig, and falls upon his right
hand, which is outstretched to break the fall. He is found
supporting the right elbow with his left hand, and his right
arm is disabled.

(b) A gentleman, aged 70, suddenly becomes unconscions, and falls
down in the street. You find his breathing to be slow and
deep, and his pulse normal in rate, and strong.

(¢) A young man, known to have been depressed and melancholic
for some weeks, is found lying unconscious in bed. An
empty bottle, marked ** poison,’ is found in his bedroom.

LV. Give the *‘first aid ” treatment for the following :—

(a) A severe burn of the hand.

(b) A fainting fit.

(¢) A compound fracture of the forearm,

() H@morrhage from—

(1) A cut femoral artery.
(2) A burst varicose vein of leg.
(3) A cut-throat wound.
V. Describe in detail the methods of removing foreign bodies from the
eye.
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PRACTICAL EXAMINATIONS IN BANDAGING.

(A) Apply the following with the triangular bandage :—

(n) Bandages and splints for fractured forearm.
(b) A chest bandage.
(¢) Shoulder bandage.

(B) Apply the following :—

(@) A tourniquet on the brachial artery.
(b) A bandage for a fractured lower jaw.
(¢) A large arm sling,

(C) Apply the following :—

(a) A bandage for wound of palm of hand.
(8) An elbow bandage.
(¢) A small arm sling,

(D) Apply the following :—
(a) Bandage for fractured collar bone.
(b) Head bandage (capeline).
(¢) Large arm sling.

(E) Apply the following ;—

(z) A bandage to cover the shoulder.

(1) A bandage to take in the foot. .

(¢) A tourmiguet to arrest absorption from a poisoned bite of the
hand.
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Poisoning by arsenic, 124, 125,
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Spine, Fracture of, 61.
s Segments of, 6.

Spitting
Spleen,
splints,

LE

3

¥

¥

3

2
Sprains,

of blood, 52,

19.

54.

Army, 4.
Emergency, 54.
Paste board, 54.
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Stomach, 19.

cavity, 18,

Strangulation, 113.
Stretcher bearers, 153.

LR ]
1 |
LR
¥
1%
%
3
11

Lk |

5]

- |

13

Lh ]

Canvas, 144,
Coat, 146.
drill, 165.

exercise adapted, 177.

Extemporised, 146.

““ Furley-Headley,” 146.

Greatcoat, 146.
Hammock, 150,

Longmore’s rules for car- |

riage of, 177.
Norton’s, 145.
Plank, 149.

Pole and rope, 140,
Regulation, 144.
Ritle, 149,

Rug and pole, 149,
Umbrella, 152.
Worthington's, 145.

e
Stretchers, 144,
Strychnine, 120.
Styptics, 75.
Suffocation, 105, 113,
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Sunstroke, 130.
Surgeon’s knot, 33.
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Temperature charts, 152,
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Tendon, 28.
' Thermometer, Clinical, 182.
' Thigh bone, 26.
| Thigh, Fracture of, 59.
Thoracic duct, 20, 22,
Thorax, 10.
Three-handed seat, 140.
' Throat, Foreign bodies in, 133.
Tibia, 26.
Tissues, Foreign bodies in, 134.
| Tourniquet, 30.

o Elastie, 75.

o Field, 78.

% Improvised, 75.
e Petit’s screw, T8.
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| Tracheotomy, 116.
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, i Modes of, 136.
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Triangular bandage, 30. Veins, Superficial, 72.
.y Application of the, 33. s Valves of, 72.
»» A8 a tourniquet, 41. s»  varicose, 74.

.y Esmarch’s, 31.
vy Home-made, 31.
,» Uses of the, 30.
Trunk, Bones of, 10.
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Two-handed seat, 136.
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ULxa, 26.
Umbrella stretcher, 152.
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Uramic coma, 104.
Ureters, 24.
Urinary system, 24.
Urine, 24,
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“ VaroUrs,” 99.
Vault, Fracture of, 62,

Vein, External _]ugular 72.
5y Internal T 72,
saphena, 72.

Veins, 11, 67.
s Deep, 72,

| Vena cava, Inferior, 20, 67.

' Supermr 67.
Venous bleeding, 73.

| y»  8ystem, 71,

| Ventilation of sick-room, 180.
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Vertebrs, 6.

Voluntary muscle, 28.

Vomiting of blood, §2.
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Waceons, Ambulance, 155.
., Civil, 155.
o Military, 155.
- Railway, 163.
pe Tortoise, 156.
| Water proofs, 181,
Windpipe, 15.
Worthington’s stretcher, 145.
| Wound, Truoe poisoned, 94.
Wounds, Bruised or contused, 57.
3 Cut-throat, 86.
i Gunshot, 87.
| = Incised or clean cut, 86.
. Y] Lacerated or torn, 88.
53 Poisoned, 94.
Punctured or stab, 88,
W nat Fracture at, 58.
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commend it as an EXCELLENT GUIDE and compamon. '— Hospiial.

—e ————————ememeemee —

SEcoND EprrionN. With Illustrations. Price 6s.

PRACTICAL SANITATION:

A HAND-BOOK FOR SANITARY INSPECTORS AND OTHERS
INTERESTED IN SANITATION.

By GEORGE REID, M.D, D.P.H,

Fellow of the Sanitary Institute of Greal Britain, and Medical Officer,
Stafordshive County Council.

Thith an Eppendix on Sanitary Law

By HERBERT MANLEY, M.A, M.B, D.P.H,
Medical Officer of Health for the County Borough of West Browich,

GENERAL CONTENTS.—Introduction—Water Supply: Drinking Water,
Pollution of Water—Ventilation and Warming — Principles of Sewage
Pemoval — Details of Drainage ; Refuse Removal and Disposal—Sanitary
and Insanitary Work and Appliances—Details of Plumbers’ Work—House
Construction — Infection and Disinfection — Food, Inspection of ; Charac-
teristics of Good Meat ; Meat, Milk, Fish, &c., unfit for Human Food—
Appendix : Sanitary Law ; Model Bye-Laws, &c.

‘*A VERY USEFUL HANDBOOK, with a very useful Appendix. We recommend

it not only to SANITARY INSPECTORS, but to HOUSEHOLDERS and ALL interested
in Sanitary matters." —Sanitary Kecord.

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND,



A BOOK NO FAMILY SHOULD BE WITHOUT.

A

TweENTY-NINTH EDpITION. Royal 8ve, Handsome Cioth, 10s. 64,
A DICTIONARY OF

DOMESTIC MEDICINE AND HOUSEHOLD SURGERY,

BY
SPENCER THOMSONS M.P. EpiN. LRES.
REVISED, AND IN PART RE-WRITTEN, BY THE AUTHOR,
JerHN CHARLES STEELE. MD.
Late or Guy's HosriTarL,

EEO. REID, MDD, D.PH,.

Mep. Orricer, STarrs. County CousciL.

With Appendix on the Management of the Bick-room, and many Hinta for the
Diet and Comfort of Invalids.

In Its New Form, Dr. Spencer THoMSON's ““DicTioNARY OF DoMEesTIC MEDICINE"'
fully sustains its r:PuLal:i::n as the ** Representative Book of the Medical Knowledge and
Fractice of the Day " applied to Domestic Requirements.

The most recent IMPROVEMENTS in the TREATMENT OF THE SICK—in AFPPLIANCES
for the RELIEF OF PAIN —and in all matters connected with Sanrration, Hyciene, and
the MAINTENANCE of the GenrrRAL HEALTH—will be found in the New Issue in clear and
full detail ; the experience of the Editors in the Spheres of Private Practice, of Hospital
Treatment, and of Sanitary Supervision respectively, combining to render the Dictionary
perhaps the most thoroughly practical work of the kind in the English Language. Many
new Engravings have been introduced—improved Diagrams of different parts of the Human
Body, and Illustrations of the newest Medical, Surgical, and Sanitary Apparatus.

* 0 Al Directions given in such a form as o be readily and safely followed,

FROM THE AUTHOR'S PREFATORY ADDRESS.

 Without entering upon that difficult ground which correct professional knowledge and educated judg-
ment can alone p¢n1:|_-i|: o safely trodden, there 15 a wide and extensive field for exertion, and for usefulness
open to the unprofessional, in the kindly offices of a frue DOMESTIC MEDICINE, the timely help and
solace of a simple HOUSEHOLD SURGERY, or, better still, in the watchful care more generally known as
*SANITARY PRECAUTION, which tends rather to preserve health than to cure disease, *“The touch of a
gentle hand ' will not be less gentle because guided by knowledge, nor will the rafe domestic remedies be less
anxiously or carefully administered. Life may be saved, suffering may always alleviated. Ewen to the
resident in the midst of civilization, the ' KNOWLEDGE LS POWER,' to do good : to the settler and
emigrant it is INVALUABLE."”

“ Dr. Thomson has fully succeeded in conveying to the public a vast amount of useful professional
knowledge. " — Dubiin Feurnal of Medical Science,

" The amount of useful knowledge conveyed in this Work is surprising."—Medical Times and Gazctte,
“ WorTH 1TS WEIGHT (N GOLD TO FAMILIES AWND THE CLERGY."—Oxford Herald

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND.
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MEDICINE AND THE ALLIED SCIENCES. 3

Griffin’s “ Pocket-Book"” Series.

SeconD EpiTioN. Pocket Size. In Leather, 8s. 6d.

A MEDICAL HAND-BOOK,

For the Use of Practitioners and Students.

By R. S. AITCHISON, M.B.Edin.,, F.R.S5.E:
With Numerowus [llustrations.

GENERAL CONTENTS.—Case-taking—Diseases of the Circulatory System—
of the Respiratory System—of the Renal System—of the Digestive System—

-of the Nervous System—of the Hemopoietic System—Fevers and Miasmatic

Diseases—Constitutional Diseases—General Information and Tables Useful
to the Practitioner—Rules for Prescribing—Prescriptions.

“Such a work as this is really necrssary for the busy practitioner. The field of medicine
is 80 wide that even the best informed may at the moment miss the salient points in diagnosis
. he needs to refresh and revise his knowledge, and to focus his mind on those things
which are ESSERTIAL. We can speak HigHLy of Dr. Aitchisen's Handbook. .
Honestry ExecuTED. oo NP:: mere compilation, the scientific spirit and standard
maintained throughout put it on a higher plane. . . . ExcELLENTLY got up, handy and
portable, and well adapted for READY REFERENCE."—The Lancet,

“We sTRONGLY REcOMMEND this little work as a reliable guide for medical practice.
Elegantly got up."—Lizverpoel Med co-Chirurgical Review.

“As a means of ready reference, mosT comMPLETE. The busy practitioner will often
turn to its pages."—Jfowrn, of the Ainerican Med. Association.

Works by S;ir WILLIAM AITKEN, M.D., Edin, F.R.S,

LATE PROFESSOR OF FATHOLOGY IN THE ARMY MEDICAL SCHOOL ; EXAMINER IN MEDICINE
FOR THE MILITARY MEDICAL SERVICES OF THE QUEEN.

FHE »SCIENGE AN Di-BERAGL ICE OF

MEDICINE. In Two Volumes, Royal 8vo., cloth. Illustrated by
numerous Engravings on Wood, and a Map of the Geographical Distri-
bution of Diseases. To a great extent Rewritten; Enlarged, Remodelled,
and Carefully Revised throughout, 42/. SEVENTH EDITION.

"“The work i5 an admirable one, and adapted to the requirements of the Student, Pro-
fessor, and Practitioner of Medicine."—ZLanced,

QU PETNES“ OP ““FHE “SEFENEE' AND

PRACTICE OF MEDICINE. A Text-Book for Students. SECOND
EpiTion. Crown 8vo, 12/6.

** Students preparing for examinations will hail it as a perfect godsend for its conciseness.”
— A thenaum.

LONDON : EXETER STREET, STRAND,
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CHARLES GRIFFIN & C0.’S PUBLICATIONS.

-

WORKS by A, WYNTER BLYTH, M.R.CS., F.CS,

I.

Barrister-at-Law, Public Analyst for the County of Devon, and Medical Officer
of Health for St. M:I.r}"lthﬂ'll:.

FOODS: THEIR COMPOSITION :AND

ANALYSIS. Price 16/. In Crown 8vo, cloth, with Elaborate Tables
and Litho-Plates. Third Edition. Revised and partly rewritten.

General Contents.

Histery of Adulteration — Legislation, Past and Present—Apparatus useful to the
FDD-!:I Ana]yst—“ﬁ:ih“—Suga.r-—ﬂnnfe::tiun:ry—- Hnnc}r—'l'rtar:ln— ams and Preserved
Fruits —Starches— Wheaten-Flour— Bread—Oats — Barley—Rye—Rice—Maize—Millet
— Potato—Peas—Chinese Peas— Lentils—Beans—MiLk—Cream— Butter—Cheese—Tea
—Coffes — Cocoa and Chocolate — Alechol — Brandy— Rum—Whisky—Gin—Arrack—
Ligueurs—Beer—Wine—Vinegar—Lemon and Lime _Iuig:ea—-Musl.a.rd—PeEpcr—Sweet
and Bitter Almond—Annatto—Olive Oil—Water, Apgpendrr: Text of English and
American Adulteration Acts.

" Will be used by every Analyst.” —Lanced,

" STANDS UNRIVALLED for completeness of information. . . . A really “practical
work for the guidance of practical men."—Sanifary Kecord,
**An admirable digest of the most recent state of knowledge., . . . Interesting

even to lay-readers, " —Chemical News,

*»* The THirp EpiTion contains many Nutable Additions, sspecially on the subject
of MiLk and its relation to Fever-Empewmics, the Purity of WaTEr-SuprLy, the
Marcaring AcT, &c., &c

[ESPOISONSTHETIR TP EFECTSSANT) S

TECTION. Seconp Epitiox, 16/,

General Contents.

Historical Introduction—Statistics—General Methods of Procedure—Life Tests—
Special Apparatus— Classification : I, —Orcanic Poisons: (a.) Sulphurie, Hydrochloric,
and NWitnc Acids, Potash, Soda, Ammonia, &e. ; (&) Petroleum, Benzens, Camphor,
Alcohols, Chloroform, Carbolic Acid, Prussic Acid, Phosphorus, &c. ; {cj Hemlock,
MNicotine, Opium, Strychnine, Acenite, Atropine, Dipitalis, &c.; (4.) FPoisons
derived from Animal Substances; (e.] The Oxalic Acid Group. [I.—Ixoreanic
Poisons: Arsenic, Antimony, Lead, Copper, Bismuth, Silver, Mercury, Zinec, Nickel,
Iron, Chromium, Alkaline Earths, &, Appenair: A. Examination of Bfnﬂd and
Blood-Spots. B. Hinfs for Emergencies: Treatment—Antidotes.

“Should be in the hands of every medical practitioner.”"—ZLancel.

“A sound and practical Manual of Toxicology, which cannot be too warmly re-
commended, One of its chief merits is that it discuszes substances which have been
overlooked."—Clemical News.

““(ne of the best, most thorough, and comprehensive works on the subject.’'—
Satwrday KReview.

HYGIENE AND PUBLIC HEALTH (a Dic-

tionary of) : embracing the following subjects :—
I.—SANITARY CHEMISTRY : the Composition and Dietetic Value of
Foods, with the Detection of Adulterations.
II.—SANITARY ENGINEERING : Sewage, Drainage, Storage of Water,
Ventilation, Warming, &c.

III.—SANITARY LEGISLATION: the whole of the PUBLIC HEALTH
ACT, together with portions of other Sanitary Statutes, in a
form admitting of easy and rapid Reference,

IV.—ErinEMIc AND Epizooric Diseases: their History and Pro-
pagation, with the Measures for Disinfection.

V.—HYGIENE—MILITARY, NAVAL, PRIVATE, PUBLIC, SCHOOL.
Royal 8vo, 672 pp., cloth, with Map and 140 Illustrations, 28/,
#'A work that must have entailed a vast amount of labour and research. . wWall

become a STANDARD Work 18 PupLic HEALTH."—Medrical Times and Gﬂl;ﬂl..
" Contains a great mass of information of easy reference." —Saniéary Kecord.

LONDON: EXETER STREET, STRAND.




MEDICINE AND THE ALLIED SCIENCES. 3

Secoxp and CHeArer Epiriox, Handsome Cloth, 4s.

F@OD S NSRS T AREES

Il danual of Clinical Dietetics.
s B Bt RN TSy M R CUE

Plysician lo the Greal Northern Central Hospilal, de.

GENERAL CONTENTS, —DIET in Diseases of the Stomach, Intes-
tinal Tract, Liver, Lungs, Heart, Kidneys, &c.; in Diabetes, Scurvy, Ane-
mia, Serofula, Gout (Chronic and Acute), Obesity, Rheumatism, Alcoholism,
Influenza, Nervous Disorders, Diathetic Diseases, Diseases of Children,
with a Section on Prepared and Predigested Foods, and Appendix on
Invalid Cookery.

“ The directions given ars UNIFORMLY JUDICIOUS. . . . Maybe confliently taken
RS & RELIABLE GUIDE in the art of feeding the sick."—Brit, Med. Journal.

*To all who hava much to do with Invalids, Dr. Burnet's book will be of graat uss.
: It will ba found all the more valuable in that it deale with Broap and ACCEFTED
YIEWS. . . . Gout, Scurvy, Rickets, and Alcoholism are instances in point, and they
ara all TREATED with aspvimamiE sexsg and Jopguext by De. Bormmet. The caraful
study of such books as this will very much halp the Practitioner in the Treatment of cases,
and powerfully aid the action of remadies."—Lance.

 Dr. Burnet's work ir intended to meat o want which is evident to all those who have
to do with nuraing the gick. . . . The plan is METHODICAL, SIMPLE, and PRACTICAL. . . .
Dr. Burnet takes the important diseases seriafim . . . and gives a Time-table of Diet,
with Bill of Fare for each meal, quantities, and beverages . . . will help the narsa
when at her wits' end for a changa of diat, to meet tha urgeney of tha moment or tempt
the capricious appetite of the patiant." — Glasgow Herald.

Griffin’s ‘ Pocket-Book” Series.
FirtH EDITION, Pocket-Size, Leather, 8s. 6d.  With very Numerous Illustrations.

A SURGICAL HANDBOOK,
For Practitioners, Students, thousc=Surgeons, and Dressers.
By F. M. CAIRD, M.B,, E.R.C.5. (Eb.),
Anp C. W. CATHCART, M.B,, F.R.CS. (Enc. & Eb.),

Assistant-Surgeons, Rayal TnfErmary, Edinburgh.

GENERAL CONTENTS.—Case-Taking—Treatment of Patients before and
after Operation—Anmsthetics: General and Local—Antiseptics and Wound-
Treatment—Arrest of Heemorrhage—Shock and Wound Fever—Emergency
Cases—Tracheotomy : Minor Surgical Operations— Bandaging — Fractures—
Dislocations, Sprains, and Bruises —Extemporary Appliances and Civil
Ambulance Work—Massage—Surgical Applications of Erllcclricit}r—]ﬂint-l*'ixa-
tion and Fixed Apparatus—The Syphon and its Uses —Trusses and Artificial
Limbs—Plaster-Casting—Post-Mortem Examination—Sickroom Cookery Re-
ceipts, &c., &c., &c.

“THOROUGHLY PRACTICAL AND TRUSTWORTHY. Clear, accurate, succinct,”— The Lamcer.

“ApuminapLy ArnaNGED.  The best practical little work we have seen.  The matter is as
good as the manner,"—Edinburgh Medical Fournal.

. “THis exceLLeNT LiTTLE work. Clear, concise, and very readable. Gives attention to
important details, often omitted, but ABSOLUTELY MECESSARY TO SUCCESS,'—.A thena nne,

*A dainty volume."— Manchester Medical Chronicle.

LONDON: EXETER STREET, STRAND.
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CHARLES GRIFFIN & C0.’S PUBLICATIONS.

SEWAGE DISPOSAL WORKS:

A Guide to the Construction of Works for the Prevention of the-
Pollution by Sewage of Rivers and Estuaries.

BY

W. SANTO CRIMP,

M.Inst.C.E., F.G.S.,

Late Assistant-Engineer, London County Council.
With Tables, Illustrations in the Text, and 37 Lithographic Plates. Medium-

Bvo.

Handsome Cloth.
SecorDp EpiTioN, REVISED AND ENLARGED.

305.

PART I.—INTRODUCTORY,

Introduction.

Details of River Pollutions and Recommenda- |
tions of Various Commissions.

Hourly and Daily Flow of Sewage. |

The Pail System as Affecting Sewage. |

The Separation of Rain-water from the Sewage |
Proper. |

Settling Tanks.
Chemical Processes,
The Disposal of Sewage-sludge.

The P]n:pnmtiun of Land for Sewage Dis-
-

_ posal.
I'able of Sewage Farm Management.

PART II,—SEwaAGE Disr0osAL WoORKS 1N OPERATION—THEIR
CONSTRUCTION, MAINTENANCE, AND COST,

INlustrated by Plates showing the General Plan and Arrangement adopted
in each District.

Map of the LONDON Sewage System,

Crossness Outfall.

Barking Outfall,

Doncaster Lrrigation Farm.

Beddington Irmgation Farm, Borough of
Croydon.

Bedford Sewage Farm Irrigation.

Dewsbury and Hitchin Intermittent Fil-
tration,

Merton, Croydon Rural Sanitary Authority.

‘Swanwick, Derbyshire. |

The Ealing Sewage Works.

Chiswick.

Kingston-on-Thames, A. B, C. Process.

Salford Sewage Works.

. *From the fact of the Author’s having, for some years, had cha
Dirainage YWorks of the Northern Section of the Metropolis, the chapter on

Bradford, Precipitation.

New Malden, Chemical Treatment and:
Small Filters,

Friern Barnet.

Acton, Ferozone and Polante Process.

Ilford, Chadwell, and Dagenham Works

Coventry.

Wimbledon.

Birmingham.

Margate.

FPortsmouth.

BERLIN Sewage Farms.

Sewage Precipitation Works, Dortmund
(Germany).

Trealment of Sewage by Electrolysis.

e of the Main
onnon will be

found to contain many important details which would not otherwise have been available.

** All persons interested in Sanitary Science owe a debt of gratitude to Mr. Crimp. . . .
His work will be especially useful to SamiTary AvrtHoriTiES and their advisers . . .

EMINENTLY PRACTICAL AND USEFUL

the cosT of construction and working of each.

mit

in our language.

. gives plans and descriptions of MANY OF THE
MOST IMPORTANT SEWAGE worKS of England .

with very valuable information as to.
The carefully-prepared drawings per-

of an easy comparizon between the different systems.” —Lancer.

““Probably the MOST COMPLETE AND BEST TREATISE on the subject which has a
Will prove of the greatest use to all who have the problem of

ared.

Sewage Disposal to face."— Edinburgh Medical Journal

LONDON: EXETER STREET, STRAND.

e S




g

SCIENTIFIC AND TECHNOLOGICAL WORKS. 7

o i 9 4 d Bt Sl S
By J. R. AINSWORTH DAVIS, B.A,

PROFESS0OR OF BIOLOGY, UNIVERSITY COLLEGE, ABERYSTWYTH.

DAVIS (Prof. Ainsworth): BIOLOGY (An Ele-

mentary Text-Book of). In large Crown 8vo, Cloth. SecoxD EpITION.

PART I. VEGETABLE MORPHOLOGY AND PHYsIOLOGY. With Complete Index-
Glossary and 128 Illustrations. Price 8s, 6d.

ParT II. ANiMAL MorPHOLOGY AND PHysioLocy, With Complete Index-
Glossary and 108 Illustrations. Price 10s, 6d,

EACH PART SOLD SEPARATELDY

* ¥ Nore—The SEcoND EDITION has been thoroughly Revised and Enlarged,
and includes all the leading selected TYPES in the various Organic Groups,

** Certainly THE BEST ‘BloLocy’ with which we are acquainted. It owes its pre-
eminence to the fact that it is an EXCELLENT attempt to present Biology to the Student as a
CORRELATED AND COMPLETE SCIENCE. The glossanal Index is a MmosT usErFUL addition.”—
British Medical fournal,

““ Furnishes a cLEAR and cOMPREHENSIVE exposition of the subject in a SYSTEMATIC
form."— Saturday Reveew.

" Literally packeD with information."—Glasgow Medical Journal

DAVIS (Prof. Ainsworth): THE FLOWERING

PLANT, as Illustrating the First Principles of Botany. Large Crown
8vo, with numerous Illustrations, 3s. 6d. SEcoND EDITION,

"It would be hard to find a Text-book which would better guide the student to an accurate
knowledge of modern discoveries in Botany. . . . The sCIENTIFIC ACCURACY of statement,
and the concise exposition of FIRST PRINCIPLES make it valuable for educational purposes. In
the chapter on the Physiclogy of Flowers, an adwirable résumé is given, drawn from Darwin,
Hermann Miiller, Kerner, and Lubbock, of what is known of the Fertilization of Flowers."—
Sournal of the Linnean Society.

DAVIS and SELENKA: A ZOOLOGICAL

PCCKET-BOOK ; Or, Synopsis of Animal Classification. Comprising
Definitions of the Phyla, Classes, and Orders, with Explanatory Remarks
and Tables. By Dr. Emil Selenka, Professor in the Umniversity of
Erlangen,  Authorised English translation from the Third German
Edition. In Small Post 8vo, Interleaved for the use of Students, Limp
Covers, 4s.
* Dr. Selenka's Manual will be found useful by all Students of Zoology. It isa comrre-
HEMSIVE and SUCCESSFUL attempt to present us with a scheme of the natural arrangement of
the animal world."—Edin. Med. [ournal

“Will prove very serviceable to those who are attending Biology Lectures. . . . The
translation is accurate and clear."— Lanert.

LONDON : EXETER STREET, STRAND.,
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Griffin's ‘“Pocket-Book” Series.
PRACTICAL HYGIENE:

INCLUDING AIR AND VENTILATION ; WATER, SUPPLY AND Purity ; Foon
AND THE DETECTION OF ADULTERATIONS ; SEWAGE REMOVAL,
DisposaL, AND TREATMENT ; EriDEMICS, &cC., &c.

By SURG.-MAJOR A. M. DAVIES, M.D., D.P.H.Camb.,
Late Assist.-Professor of Hygiene, Avany Medical School,

Pocket Size. 'With Illustrations.

With Numerons Tllusirations and Coloured Flate. ss.

MIDWIFERY (An Introduection to the Study of).

For the Use of Young Practitioners, Students,
and Midwives.

By ARCHIBALD DONALD, M.A,, M.D., C.M.EpIN.,
Surpeon fo S8 Mary's Hospital for Women and Chifdren, Manchester; and the Manchesfer
and Salford Lyfng-in fnstitution,

"“"HiGHLY CREDITABLE to the Author, . . . Should prove of GREAT VALUE to
Midwifery Students and Junior Practitioners."—Beitich Gynercolopical Fournal,

INORGANIC CHEMISTRY (A Short Manual of).

By A. DUPRE, Ph.D, F.R.S, aAND WILSON HAKE,
Ph.I}., F.I.C.. F.C.5, of the Westminster Hospital Medical School.
SecoNp Epition, Revised. Crown 8vo.  Cloth, 7s. 6d.

“ A well-written, clear and accurate Elementary Manual of Inorganic Chemistry. o
We agree hl:artil:,r in the system adopted by Drs. Dupré and Hake. Wit maxe Expreri-
MENTAL WORK TREELY INTERESTING BECAUSE INTELLIGIELE. —Safnrday Kevrew.

“* There is no question that, given the rErRFECT GrROUNDING of the Student in his Science,
the remainder comes afterwards to him in a manner much more simple and easily acquired, -
The work 15 AN EXAMPLE OF THE ADVANTAGES OF THE SVETEMATIC TREATMENT of a
Science over the I'rugm:ntnrar style zo generally followed. Ev A LoNG waY THE BEST of the
small Manuals for Students. —Analyse.

in Extra Crown 8ve, witk Litho-plates and Nurmerous Filustrations. ﬂ'.n’m‘.i', Br. G,

ELEMENTS OF PRACTICAL PHARMACY AND DISPENSING.

By W. ELBORNE, B.A.CANTAB., F.L.5., F.C.5.,

Mo siralor of Materia Medica qud Teacher of Plarmacy af Unitversity Collepe, Londom ;
FPhrarmacint fo Uneversity Collcpe fosgiial,

** A work which we can very highly recommend to the perusal of all Students of Medicine.
. . . ADMIEABLY ADAFTED to their requirements, " —Edindnureh Medical Fournal.
"“The system . . . which Mr. Elborne here sketches is thoroughly sound.”—Chemrist
and Drugpist.
* " Formerly published under the title of ** PHARMACY AND
MATERIA MEDICA.”

LONDON: EXETER STREET, STRAND.
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Charles Griffin & Co.s Medical Series.
Standard Works of Reference for Practitioners and Students.
Issued in LiBRARY STYLE, large 8vo, Handsome Cloth, very fully Illustrated.

e i g e g

Full Catalogue, w:ﬁ: Specimens of t'.-{ee ﬂfm!m.e‘mm, sent Post-free
on application,

L e

1. ANATOMY AND PHYSIOLOGY.

Human Anatomy, .
Human Physiology, .

PAGE
PrOF MACALISTER, M.D., . S UATO
Prors. LANDOIS AND STIRLING,. IO

Embryology, Pror. HaDpDON, . 5 5 oy 1O
2. THE BRAIN, NERVOUS SYSTEM.

The Brain and Spinal Cord, Victor HorsLEY, F.R.C.S., . II

Central Nervous Organs, Drs. OBERSTEINER AND HILL, . II

Peripheral Neuritis, . Drs. Ross AND BUry, S s

Mental Diseases, : Bevan Lewrs, M.R.C.S., . o

Asylum Management, CHas. MERCIER, M.D., . o

———

3. DIAGNOSIS AND TREATMENT OF DISEASE.

Clinieal Diagnosis, DRs. V. JAKSCH AND CAGNEY, . IO
Clinieal Medieine, Jupsow Bury, M.D.,. : Seiro
Fibroid Phthlsls, : . SIR A¥D. CLARK, M.D., . STT
Gout, . - - . oIR Dyce DuckworTH, M.D,, . II
Rheuma-‘cism ; : ARCH. GARROD, M.D., i S o
Diseases of the Blood, WM. HunTER, M.D.,. . = 13
¥ Childhood, BryaN DoNkIN, M.D., . 1 1
. the Eye, . Drs. MEYER AND FERGUS,. A
r the Heart, A. E. SansoMm, M.D., A S ald
5 the Skin, Pror, M‘CALL ANDERSON,. Wity
4, GYNAECOLOGY AND OBSTETRICS.

Diseases of Women, . Harripay Croom, M., . . 14
Midwifery, . ; Jonn PHILLIPS, M.D., . . I4
6. LEGAL MEDICINE AND PUBLIC HEALTH.
o st 13 )21 Y 73 AN
Hygiene and Public Health, HUNTER "-}'rEWMH', M.B., . o
8. SURGERY.

Brain Surgery, . . Vicror HorsLey, F.R.C.S., [4
Surgery of the Kidne <13 KnxowsLEY THorNTON, F.R.C.S., I§

Spina Cord, WwM. THORBURN, F.R.C.S,, 14
Railwa}' l’njurias, ! H. W. PacE, F.R.C.S., . 14
Ruptures, i I 15 Mammnv F.R. oy 15

e Glher Volumes in active Prep:;rn.t|nn
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' CHARLES GRIFFIN & C0.S MEDICAL SERIES.

Standard Works of Reference for Practitioners and Students.

Issued in LiIBRARY STYLE, large 8vo, Handsome Cloth, fully Illustrated.

HUMAN ANATOMY.

By ALEXANDER MACALISTER, M.A., M.D., F.R.S., F.5.A,,
Professor of Anatony in the University of Cambridge, and
Fellow of 5¢. foln's College. 36s.

““By FAR THE MOST IMPORTANT WORK on this subject which has appeared in recent years.”
— The Lancel.

" Destined te be a main factor in the advancement of Scientific Anatomy.
fine collection of Illustrations must e mentioned M'— Db Medical Yeurnal.
“ This SeLevoip Work"—Saturday Keview.

HUMAN PHYSIOLOGY.

By Proressor LANDOIS oF GREIFSWALD
AND
WM. STIRLING, M.D., Sc.DD.,

Brackenbury Professor of Plysiolopy in Owens College and Victeria Universily, Manchester;
Examiner tn the Unrversitiesr of Oxford, Edinbuergh, and London. FourTH
EprrioN. With some of the Illustrations in Colours. =z Vols., 435,

*“The Book is the MoST cOMPLETE résnumé of all the facts in Physiology in the language.
Admirably adapted for the PracTiTioNER. . . . With this Text-book at command, Ho
STUDENT COULD FAIL IN HI5 EXAMINATION." — The Lancel.

“Ine of the MOST PRACTICAL WoRKS on Physiology ever written. EXCELLENTLY CLEAER,
ATTRACTIVE, and SUCCINCT."— Brifisk Medical Fournal,

EMBRYOLOGY (An Introduction to).

By ALFRED C. HADDON, M.A, M.R.L.A,,
Professor of Zoology in the Koyal College of Science, Dublin. 185

A T

“ An EXCELLENT RESUME OF RECENT rESEARCH, well adapted for self~study."— The Lancet,

e —

CLINICAL DIAGNOSIS.

The Cbemical, Microscopical. and Macterviological Evidence of Disease.

By Pror. voN JAKSCH, or PrAGUE.

From the Third German Edition, by Jas. Cacuey, M.A., M.D., of 5t. Mary's Hospital.
Secown EncrisH EpiTion. With many Illustrations in Colours. 258

" Prof. v. Jaksch's ‘ Clinical Diagnosis' stands almpst alone in the width of its range, the
THOROUGHNESS OF ITS EXPOSITION ang the clearness of its style. . . . A STANDARD WORK,
a5 TRUSTWORTHY as it is scientific.” —.L ancer.

CLINICAL MEDICINE.
A PRACTICAL HANDBOOK ror PRACTITIONERS & STUDENTS.
By JUDSON BURY, M.D, F.R.C.P,
Senior Ascist.-Phys., Manchester Royal Infirmary. With Numerous Illustrations. z1s.

“This Manual is sure AT ONCE to take a FOREMOST FLACE as a guide in clinical work."—
British Medical Fonrnal,

LONDON: EXETER STREET, STRAND.
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GRIFFIN'S MEDICAL SERIES—Continued.

At Press, With Tables, arnd E.'g-.ﬂt Plates in Colours.

FIBROID DISEASES OF THE LUNG, including
FIBROID PHTHISIS.

BY
SIR ANDREW CLARK, Bart., M.D., LL.D., F.R.S.,

Late President to the Roayal College of Physicians, London ; Consulting Physician to the
London Hospital, and to the (%it}' of London Hospital foe Diseases of the Chest,

AND

W. J. HADLEY, M.D., aAxD ARNOLD CHAPLIN, M.D.,

Assistant Physicians tothe City of London Hospital for Diseases of the Chest.

GOUT (A Treatlse on).

By SIR DYCE DUCKWORTH. M.D.EpIn., F.R.C.P.,,

FPhysician to, and Lecturer on Clinical Medicine at, 5t. Bartholomew's Hospital. =255

*“ At once thoroughly practical and highly philosophical. The practitioner will find in it an
ENORMOUS AMOUNT OF INFORMATION." —FPraclifioner.

RHEUMATISM AND RHEUMATOID ARTHRITIS.
By ARCH. E. GARROD, M.A, M.D.Oxoxn.,

Assistant-Fhysician to the West London Hospital, &c. a1s.

"We gladly welcome this Treatise. . . . The amount of information collected and the
manner in which the facts are marshalled are deserving of ALL PRAISE."—Lancet.

THE BRAIN AND SPINAL CORD:

THEIR STRUCTURE AND FUNCTIONS.

By SV LETORE (H ORS LY. (ERES, KRS,

Professor of Pathology, University College ; Assist.-Surgeon Unwers:t}r College Hcspl.la'l.
Surg. Nat. Hosp. for Paralysed and Epileptic, , &e. 105, Bd.

“"'We yEARTILY cOMMEND the book toall readers and te aLL c1.n.ta51-:5 OF STUDENTS ALIKE,
as being almost the only lucid account extant, embodying the LATEST RESEARCHES and their
conclusions."—8ritish Medical Fournal

THE CENTRAL NERVOUS ORGANS

(The Anatomy of), in Health and Disease.

By PrROFESSOR OBERSTEINER, oF VIENNA
TRANSLATED BY ALEX HILL, M.A., M.D,,
Master of Downing College, Cambridge, 2ss.

“Dr. Hill has enriched the work with many Notesof hisown. . . . Dr. Obersteiner's
work is admirable. . . . InvaLvanre as A Texr-Boow,"—8riiish :'lfr.r:'f';;n':,r"unrﬂrn".

LONDON: EXETER STREET, STRAND.
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GRIFFIN’S MEDICAL SERIES—Confinued.

ON PERIPHERAL NEURITIS.
By JAS. ROSS, M.D. LL.D.,

Late Physician to the Manchester Royal Infirmary, and Joint Professor of Medicine at the
Cwens College ; and

JEUBSON BURYNMB, SRR

Senior Assistant Physician to the Manchester Royal Infirmary.
With Illustrations, Large 8vo, Handsome Cloth, 21s.

"It will for many years remain the AUTHORITATIVE TEXT-BOOK on peripheral neuritis."—
Brilish Medical ¥ournal,

** A monument of industry."—Edimburgh Medical Fournal,

MENTAL DISEASES:

With Special Reference to the Pathological Aspects of Insanity.

By W. BEVAN LEWIS, L.R.C.P. (LoxD.), M.R.C.S. (ENG.),
Medical Director of the West Riding Asylum, Wakefield. 28s.

“Without doubt the BesT work in English of its kind."—Fenrnal of Mental Science.
“This aomiraBLE TeExT-Book places the study of Mental Diseases on a soLip BASIS.

. The platesare numercus and admirable. To the student the work is (HDISPENSABLE."
— Praciitioner.

LUNATIC ASYLUMS: Their Organisation and Management.
By CHARLES MERCIER, M.B, F.R.C.S,

Lecturer on Neurology and Insanity, Westminster Hospital Medical School, &c., &c. 16s.

“WeLL worTHY of thoughtful study. . . . Containsan immense amount of useful
and interesting information.”— Medfoal Press,

FORENSIC MEDICINE AND TOXICOLOGY.
By J. DIXON MANN, M.D., F.R.C.P,,

Professor of Medical Jurisprudence and Toxicology, Owens College ‘Manchester ; Examiner
in Forensie Medicine, Eundan University, nuﬁyﬁ'mmrm University, Manchester, 21s.

“By far the MOST RELIABLE, MOST SCIENTIFIC, and MosT MoDERN book on Medical
Jurisprudence with which we are acquainted."—Dudiin Medical Joxrnal,

HYGIENE AND PUBLIC HEALTH,
By CHARLES HUNTER STEWART, BSc, F.R.S.E,

Demonstrator of Public Health, Uniw:rsitf' of Edinburgh ; Examiner in Pracucal Hygiene,
R.C.P, Edinburgh.

—
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GRIFFIN'S MEDICAL SERIES—{onfinued.

DISEASES. . GOESTHE - BLOOL,

By WILLIAM HUNTER, M.D., F.R.S.E.,
Assist.-Phys. London Fever Hospital; Arris and Gale Lect. R.C.5. Eng., &c., &c.

THE ' DISEASES OF '"CHILDHOOD
(MEDIC A L)
By H. BRYAN DONKIN, M.D.OxonN., F.R.C.P.;

Physician to the Westminster Hospital and to the East London Hospital for Children at
Shadwell ; ‘}mnta Lecturer on Medicine and Clinical Medicine at
Westminster Hospital Medical School. 165,

" In every sense of the word a FresH and oriGINAL work, recording the results of the
.author's OWN LARGE EXPFERIENCE,”— e Lancet,

PSS ER S ESYORSTHE EXVE YEE,

By Dr. ED. MEYER, oF PARIS.
From the Third French Edition,
By A. FREELAND FERGUS, M.B.,
Ophthalmic Surgeon, Glasgow Royal Infirmary. 2ss-

““An EXCELLENT TRANSLATION of a Standard French Text-Book. . . . Essentially a
‘PRACTICAL WoORK. The publishers have done their part in the tasteful and substantial manner
charactenstic of their medical publications." — Oghthaimic R eview.

DS EASESOF “TFHE“HEAR T

(THE DIAGNOSIS OF), ,
By A. ERNEST SANSOM, M.D, F.R.OP,

Physician to the London Hunﬂimi: Consulting Physiclan, North-Eastern Hospital for Children ;
miner in Medicine, Hoyal College of Physlcians [baan-Int. Board for England’, and
Univeraity of Durham ; Lecturer on Medieal Jurisprudencs and Public Health,

London Hospital Medieal College, ke,  28s,

“'Dr. Sansom has opened to U5 8 TREASURE-HOUSE OF KNOWLEDGE. . . . The
woriginality of the work is shown on every page, an eriginality so comiplete as to mark it out
from every other on the subject with which we are acquainted.” —Pracéifioner.

'* A book which does credit to Pritish Scientific Medicine. We warmly commend it to
all engaged in clinical worle."— The Lance!.

DISEASES OF THE SKIN.

By T. M‘CALL ANDERSON, M.D.,

Professor of Clinical Medicine in the University of Glasgow.
SECOND EDITION. Revised and Enlarged. 25s.

“ Beyond doubt, the MosT IMPORTANT woRK on Skin Diseases that has appeared in
England for many years."—Britich Medical Fournal

LONDON : EXETER STREET, STRAND,
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GRIFFIN’S MEDICAL SERIES—Continued.

GYNACOLOGY (A Practical Treatise on).

BY

JOHN HALLIDAY CROOM, M.D., F.R.C.P.E., F.R.C.5.E.,

Physician to the Royal Infirmary and Royal Maternity Hospital, Edinburgh; Examiner in
Midwifery, R.C.P., Edinburgh ; Lecturer, Edinburgh School of Medicine, &c., &c.,

WITH THE COLLABORATION OF

MM. JOHNSON SYMINGTON, M.D., F.R.C.S.E.,
AND MILNE MURRAY, M.A, M.B,, F.R.C.P.E.

MIDWIFERY (A Treatise on).

By JOHN: PHILLIPS, M.A.,, M.D., F.R.C.P.,

Physician, Brit. Lying-in Hospital: Assistant Obstetric Physician, King's College, Haospital
Fell. and Memb. Bd. for Exam. of Midwives, Obstet. Scciety : Examiner in
Midwifery, University of Glasgow, &c., &c.

THE SURGERY OF THE BRAIN.
By VICTOR HORSLEY, F.R.S., &c.,

Assistant Surgeon, University College Hospital ; Professor of Pathology,
University College, &c., &c,

The SURGERY of the SPINAL CORD.

By WILLIAM THORBURN, B.S.,, B.5c.,, M.D., F.R.C.S.,
Assistant-Surgeon to the Manchester Foyal Infirmary. 12s. 6d.

' Really the FULLEST RECORD we have of Spinal Surgery, and marks an important advance.
—British Medical Tournal,

RAILWAY INJURIES:

With Special Reference to those of the Back and Nervous System, in their
Medico-Legal and Clinical Aspects.

By HERBERT W. PAGE, M.A., M.C. (Cantas), F.R.C.8. (ExnG.),
Surgeon to St. Mary's Hospital ; Dean, St. Mary's Hospital Medical School, &c., &c. 6.

A work INVALUABLE to those who have many railway cases under their care Eending
litigation. . . . A book which every lawyer as well as doctor should have on his shelves.”
—British Medical Fournal

LONDON: EXETER STREET, STRAND.
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GRIFFIN'S MEDICAL SERIES—Continued.
In Large 8vo, Handsome Cloth, with Illustrations and 24 Plates. 235s.

RUPTURES (A Treatise on).

By JONATHAN F. C. H. MACREADY, F.R.C.5,,

Surgeon to the Great Northern Central Hospital; to the City of London Hospital for

Diiseases of the Chest, Victoria Park ; to the City of London Truss Society, 8., &c.

** Certainly by far the most coMPLETE and AUTHORITATIVE WORK on the subject."—
Edin, Med, Forwrnal,

““Much THE mosT IMPORTANT work on Hernia which has appeared of late years.
The Plates are of an order of ARTISTIC MERIT and SCIENTIFIC ACCURACY uot often met
with."—Glaspow Medical Fournal,

THE SURGERY OF THE KIDNEYS.

Being the Harveian Lectures, 18889,
By J]. KNOWSLEY THORNTON, M.B., CM.,

Surgeon to the Samaritan Free Hospital ; to the Grosvenor Hospital for Women ; to the
New Hospital for Women and Children, &e., &ec.

In Demy 8vo, with Illustrations, Cloth, ss.

*“The name and experience of the Author confer on the Lectures the stamp of authority.”
— British Medical Fournal,

In Large Crown 8vo. Shortly.

Andnl=

HAND-REARING OF INFANTS:

A Guide to the Care of Children in Early Life.

By JOHN BEN]. HELLIER, ML),

Vice-Pres. N. of Eng. Gynacol. and Obstet. Society ; Surg. to the Hosp. for Women
and Children, Leeds; Lect. on Diseases of Women and Children, Yorkshire
College, Leeds; Late Clin. Assist., Hosp. for Children,

Gt. Ormond Street, London.

[Crrifin's Medical Handg-Boois.

In Large Crown 8vo. With numerous Illustrations. 10s. 6d.

ANASTHETICS AND THEIR ADMINISTRATION:

A Practical Hand-Book for Medical and Dental Practitioners
and Students.

By FREDERIC HEWITT, M.A., M.D.,
Anweathetist and Instructor in Anzstheties, London Hospital ; Chloroformist and Lecturer
on Anasthetics, Charing Cross Hospital ; Anmsthetist, Dental Hospital,
London; and National Orthopaedic Hospital, &c., &c.
*“Should be on Every medical bookshelf."—Practitioner,
‘' The mosT TRUsTWORTHY book for r:ference on the subject with which we are
acquainted. —Edinburgl Med. [ornrnal
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In Large 8vo. With Numerous Plates. Cloth, 12s. 6d.

THE PHYSIOLOGIST'S NOTE-BOOK:

A Summary of the Present State of Physiological
Science for Students.

By ALEX HILL MA, MD,

Master of Downing College, Cambridge,

GeNERAL CoNTENTS :—The Blood—Vascular Syat{:m—Narvea—Huscl&—
Digestion—Skin—Kidneys—Respiration—The Senses—Voice and Speech
—Central Nervous System—Reproduction—Chemistry of the Body.

CHIEF FEATURES OF DR. HILL'S NOTE-BOOK.
1. It helps the Student to CODIFY HIS KNOWLEDGE.
2. Gives a grasp of BOTH SIDES of an argument.

3. Is INDISPENSABLE for RAPID RECAPITULATION.

The Lancet says of it :—" The work which the Master of Downing College modestly compares
to & Note-book is an ADMIBABLE CONPEXDIUM of our present information, . . . Willbe a BBAL
ApguigiTioN to Btudents. . . . Gives all ESBENTIAL POIXT3, . . . The TYPOGRATHICAL
ARRANGEMENT i a chlel feature of the book. . . . Becurea at a glance the EVIDEXCE on both

sides of a theory.” i -
The Hospital says :—"The Physinlogist’s Note-book bears. the hall-mark of the Cambridge

E:?gutﬂlrli and is the work of ome of the most successful of her teachers. Will be INVALUABLRE
Stadents.”

The British Medical Journal commends in the volume—* Its admirable diagrams, ite running
Bibliography, its clear Tables, and its concise statement of the anatomical aspects of the subject.

TweLFTH EpitioN. With Numerous Illustrations, 3s. 6d.

NURSING (A Manual of):

Medical and Surgical,
By LAURENCE HUMFPHRY, M.A, M.D., M.R.C.S,

Assistant-Physician te, Late Lecturer to Prodalioners at, Addenbrooke's
Hospital, Cambridpe.

GENERAL CoNTENTS.—The General Management of the Sick Room in:
Private Houses—General Plan of the Human Body—Diseases of the Nervous
System—Respiratory System—THeart and Blood-Vessels—Digestive System—
Skin and Kidneys—Fevers—Diseases of Children—Wounds and Fractures—
M anagement of Child-Bed—Sick-Room Cookery, &ec., &c.

' In the fullest| sense Idr. Humphry's book is a DisTINCT ADVANCE on all previous
Manuals. . . . Iisvalue 1s greatly enhanced by copious Woodcuts and di 5 of the
bones and internal organs, by many [llustrations of the art of BANDAGING, by Temperature
charts indicative of the course of some of the most characteristic diseases, and by a goodly
array of Sick-rooM APPLIANCES with which EvEry Numse should endeavour to become
acquainted."— Brifish Medical Journal.

‘* We should advise ALL NURSES to possess a copy of the work. We can confidently re-
comm end it a5 an EXCELLENT GUIDE and companion. — fegpfral.

LON DON: EXETER STREET, STRAND.
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]AMIESON, (Pruf A MI-E.E., lth)

MAGNETISM AND ELE (ZT'RIIEIT‘:.:r (An Inlmc’fuctmy Manual on).
With very numerous Illustrations. THIRD EpniTion. Crown 8vo, 3s. 6d.

AN AnMiRABLE Introduction to Magnetism and Electricity . . . the production
of a skilled and txptrttllt:d Teacher . . . expiumed at every pmn:xis simple
txpenments rendered easier by admirable Illustrations." — Beifishk Med. Yournal

*Teachers are to be cnngmm]at;d on having such 2 THOROUGHLY TRUSTWORTHY
Text-Book at their disposal.”— Nafure.

LANDIS (Henry G., A.M., M.D., Professor of
Obstetrics in Starling Medical College):

THE MANAGEMENT OF LABOUR AND OF THE LYING-IN
PERIOD. In 8vo, with Illustrations. Cloth, 7/6.

LINN (S.H., M.D., D.D.S., Dentist to the Imperial

Medico-Chirurgical Academy of St. Petersburg) :

THE TEETH: How to preserve them and prevent their Decay.
With Plates and Diagrams. Crown 8vo. Cloth, 2/6,

LONGMORE (Surgeon-General, C.B.,, Q.H.S,,

F.R.C.5., &c., late Professor of Military Surgery, Army Medical School):

THE SANITARY CONTRASTS OF THE CRIMEAN WAR.
Demy 8vo, Cloth limp, 1/6.

*“ A most valuable contribution to M!Ilt'lry Medicine."—Brifish Medical Fournal.
A most concise and mtn:n:-itmg Review,"—Larcet.

PARKER (Prof. W. Kitchen, F.R.S., Hunterian

Professor, Royal College of Surgeons):
MAMMALIAN DESCENT: being the Hunterian Lectures for 1884.
Adapted for General Readers. With Illustrations. In 8vo, cloth, 10/6.

“The smallest details of science catch a L1vinG GLOW from the ardour of the author’s
imagination, . . . we are led to compare it to some quickening spirit which makes
all ﬂ'll.': dry bones of skulls and skeletons stand up around him as an exceeding great
army. — FProf, Romanes in Nafure.

Griffin’'s “ Pocket-Book” Series.

Fourtn EpiTion, Revised and enlarged. Foolscap 8ve, Rean, with 15z fHlustrations
and Folding-plate. 8 6o,

THE SURGEONS POCKET-BOOK.
Specially adapted to the Public Medical Services.
By SURGEON-MAJOR ]J. H. PORTER.

Revised and in great part rewritten

By BRIGADE-SURGEON C. H. Y. GODWIN,
Late Professor of Military Surgery in the Army Medical School.
“An INVALUABLE GUIDE to all engaged, or likely to be enpaped, in Field Medical
‘ﬂ:-rvlce "—Lancel,

A complete vade sweciom to guide the military surgeon in the field."—Britisk Medical
Jowrnal

co—
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In Crown 8vo. With Illustrations, %s. 6d.

THE DISEASES OF WOMEN

(OUTLINES OF).

A CONCISE HANDEOOK FOR STUDENTS.

By JOHN PHILLIPS, M.A., M.D., F.R.C.P.,

Physician, British Lying-in Hospital; Assist. Obstet. Physician, King's Uollege Hospital :
Fell. and Mem. Bd. for Exam. of Midwives, Oustet, Society ; Examiner in
Midwifery, University of Glasgow, &c., &ec.

*+" Dr. Phillips’ work is ESSENTIALLY PRACTICAL in its nature, and will be
found invaluable to the student and young practitioner,

““Contains 4 GREAT DEAL OF INFORMATION in & vERY COMDENSED form. . . . The
value of the work is increased by the number of sketch diagrams, some of which are HicHLY
INGENIOUS,” —Edtn. Med, Fournal,

*“Dr, PuiLLies’ MANUAL is written in a svccinct style. He rightly lays stres- on
Anatomy. The passages on CASE-TAKING are EXCELLENT. Dr. Phillips is very trustworthy
throughout in his views on THERAFEUTICS. He supplies an excellent series of siMrLE but
VALUABLE PRESCRIFTIONS, an INDISFEXRSABLE REQUIREMENT for students."—Brif. Med,

Nouwrnal
““This EXCELLENT TEXT-BOOK . . . gives just what the student requires.
‘The prescniptions cannot but be helpful "— Medicad Fress,

SeconDp Epition. With Illustrations, Price 6s.

PRACTICAL SANITATION:

A HAND-BOOK FOR SANITARY INSPECTORS AND OTHERS
INTERESTED IN SANITATION.

By GEORGE REID, M.D., D.P.H,

Fellow of the Sanilary Institute of Great Britain, and Medical Officer,
Stafordshive Counly Council.

TWlith an Eppendir on Sanitary Law

By HERBERT MANLEY, M.A, MB, D.P.H,
Medical Officer of Health for the County Borough of West Bromavich.

GENERAL CONTENTS.—Introduction— Water Supply: Drinking Water,
Pollution of Water— Ventilation and Warming — Principles of Sewage
Removal — Details of Drainage ; Refuse Removal and Disposal—Sanitary
and Insanitary Work and Appliances—Details of Plumbers’ Work—House
Construction — Infection and Disinfection — Food, Inspection of ; Charac-
teristics of Good Meat ; Meat, Milk, Fish, &¢., unfit for Human Food—
Appendix : Sanitary Law ; Model Bye-Laws, &e.

““ A VERY USEFUL HANDBOOK, with a very useful Appendix. We recommend
it not only to SANITARY INSPECTORS, but to HOUSEHOLDERS and ALL interested
in Sanitary matters," —Sanifary Kecord,

LONDON: EXETER STREET, STRAND.
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MEDICINE AND THE ALLIED SCIENCES. I

Large Crown 8vo. Handsome Cloth.

A MANUAL OF AMBULANCE.

By J. SCOTT RIDDELL, C.M., M.B.,, M.A,,

Assistant-Surgeon, Alberdeen Royal Tnfirmary : Assistant to the Profesgor of Surgery, anil
Demonstrator of Practical and Operative Surgery, Aberdeen University;
Lecturer and Examiner to the Aberdeen Ambulance Association;
Examiner to the St. Andrew's Ambulance Association, GGlasgow,
and the 8t. John Ambulance Associntion, London.

With Nunerous Iflustrations and Full Page Plates.

General Contents.

Outlines of Human Anatomy and Physiology—The Triangular Bandage
and its Uses—The Roller Bandage and its Uses—Fractures—Dislocations
and Sprains—Hamorrhage—Wounds—Insensibility and Fits—Asphyxia
and Drowning — Suffocation— Poisoning— Burns, Frost-bite, and Sunstroke
—Removal of Foreign Bodies from (z) The Eye; (b) The Ear; (¢) The
Nose; (d) The Throat; (¢) The Tissues — Ambulance Transport and
Stretcher Drill —The After-treatment of Ambulance Patients—Organisation
and Management of Ambulance Classes—Appendix: Examination Papers
on First Aud. ’

In Crown Bwvo. With Frontispiece. Handsome Cloth, 6s.

G O NES*UPVIE P T1O N

(THE HYGIENIC PREVENTION OF)
BY
JS EDWHRR D SONEREFM, D, - Dt P.H. Camb,

Fhysician fo the North London Hespital for Conswwmpiion and Diseases of the Chest;
Fellow of the Royal Med.-Chirurg. Society, and of the British Institute of
Public Health, &, &,

** If the terrible prevalence of Consumption is to be lessened, it can only be by
the intelligent co-operation of the laity with the Medical Profession. A conviction
that the disease is PREVENTIBLE 15 of first importance, and some knowledge of its
nature, and of the mode in which it spreads, i1s necessary to direct the preventive
measures required."—ZExtr, from Author's Preface,

GENERAL CONTENTS:—THE NATURE OF CONSUMPTION—PREVENTIVE
MEASURES : In Infancy, Childhood, School Life, Adult Life; Exercise, Clothing,
Diet; the Household, Choice of Occupation, Residence—STATE HYGIENE—
MANAGEMENT OF EARLY CONSUMPTION :—Question of Curability, Climatic
Conditions, Travelling, &c.

‘' We can safoly say that Dr. S8quing's work Wit REPAY sTUDY even by the most cultivated

hysiclan. . . . Although the book is not a large one, it 8 PULL oF INSTRUCTIVE MATTER, anid
s written in a judiclous spirit, besides being veRY READABLE "—The Lanoel. g

s

LONDON : EXETER STREET, STRAND.,
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WORKS
By WILLTAM STIRLING, M.D., Sc.D,,

Frolessor in the Victoria University, Brackenbury Professor of Physiology and Histology
in the Owens College, Manchester; and Examiner in the Universities of Oxford,
Edinborgh, and London: and for the Fellowship of the Royal
Collegs of Surgeons, England.

Secoxp EpitioN. J[n Ezira Crown Sve, with 234 Ilustrations, Cloth, 9s.

PRACTICAL PHYSIOLOGY (Outlines of):

Being a Manual for the Physiclogical Laboratory, including
Chemical and Experimental Physiology, with
EReference to Practical Medicine.

PART I,—CHEMICAL PHYSIOLOGY,
PART IIL.—EXPERIMENTAL PHYSIOLOGY.

*.* In the Second Edition, revised and en'arged, the number of Illustra-
tions has been increased from 142 to 234,

‘A YERY EXCELLESRT and COMPLETE TREATIZE.—Lancel.

" The student is enablad to perform for himsell most of the experiments usually shown in
i ByAtematic course of leciures on phyeiology, and the practice thus obtained must prove
INVALUABLE. . . . May ba confidently recommendsd as a guide to the student of
phyeiology, and, we doubt not, will al=o find ite way into the hands of many of onr scientifle
und medica practitioners."— Glasgow Wedical Journal,

"“This valuabla little manual, . . . The eeyeriL coxcerrior of the book i EXCELLERT
he arrangement of the exerciges is all that can be desired ; the descriptions of experiments
A8 (LEAR, CONCISE, and to the point."— Hritish Medical Journal,

Secosp Epitiox. In Extra Crown 8vo, with 368 Illustrations,
Cloth, 12s. 6d.

PRACTICAL HISTOLOGY (Outlines of):

A Manual for Students.

*.* Dr. Stirling’s *“ Outlines of Practical Histology " is a compact Hand-
book for students, providing a CompLETE LaBoRATORY COURSE, in which
almost every exercise is accompanied by a drawing. Very many of the
illustrations have been prepared expressly for the work.

" The general plan of the work is ApMInABLE. . ., . Itie very evident that the Fog-
gestions given are the outeome of & PROLONGED EXPERIENCE in teaching Practical Histology,
combined with & REMAREABLE JUDGMENT in the selection of MmETEODE. . . . Merits the
highest praise for the iLLUsTRATIONE, which are at once clear and faithful "—British Medical
Jotrndal,

# Wa can confliently recommend this small but CONOISELT-WRITTEN And ADMIEABLY
ILLUSTRATED work to students. They will flod it to be a VERY USEFUL and RELIABLE GUIDE
in the laboratory, or in their own room. All tha primﬂ?u] METHODS of preparing tissnes for
#ection are given, with such precise directions that little or no difficnlty can be felt in Tol-
lowing them in their most minute details. . . . The volume proceeds from & MASTER in
his eraft." — Lancet.

LONDON: EXETER STREET, STRAND,




MEDICINE AND THE ALLIED SCIENCES. 2r

“ Should be in the hands of EVERY MOTHER AND NURSE,"— The Nurse (Boston),

In large Crown 8vo. Handsome Cloth. Price 55. Post free.

THE WIFE AND MOTHER:

A Medical Guide to the Care of Health and the
Management of Children.

By ALBERT W’ESTLH\TD M.A., M.D, CM.

GENERAL CONIL"JIS —PART I—I:arl Married Life.
ParT II.—Early Motherhood. Parr IIL _'lhe Child, in
Health and Sickness. ParT IV.—Later Married Life.

“WELL-ARRANGED, and CLEARLY WRITTEN."—ZLancet.

A REALLY EXCELLENT BOOK., . . ., The author has handled the subject
conscientiously and with perfect good taste."— . Adderdeen fournal.

** EXCELLENT AND JUDICIOUS . . . deals with an important subject in a
manner that is at once PRACTICAL AND POPULAR."— Western Daily Press.

** The best book I canrecommend is * THE WIFE AND MOTHER,' by Dr. ALBERT
WESTLAND, published by Messrs. Charles Griffin & Co, It is a MOST VALUABLE
work, written with discretion and refinement."—Hearth and Home,

“Will be WELCOMED by every young wife . . . abounds with valuable
advice,"—Glasgow Herald.

Published Quarterly. Price 6s.

L EG ¢ 0 URNAL
ANATOMY AND PHYSIOLOGY :

NORMAL AND PATHOLOGICAL.

CONDUCTED BY

SIR GEORGE MURRAY HUMPHRY, M.D,, LL.D., F.RS,,

PROFESS50R OF SURGERY, LATE PROFES50R OF ANATOMY IN THE
UNIVERSITY OF CAMBRIDGE |

SIR WILLIAM TURNER, M.B, LL.D.,, D.C.L.,, F.R.S.

PROF, OF ANATOMY IN THE UNIYVERSITY OF EDINBURGH ;

Avp J. G. M*KENDRICK, M.D.,, F.R.S,

PROF, OF THE INSTITUTES OF MEDICINE IN THE UNIYERSITY OF GLASGOW.

*.* Messrs. GRIFFIN will be glad to receive at their Office Names of Sus-
SCRIBERS to the Journal.

LONDON : EXETER STREET, STRAND
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WORKS BY DR. ALDER WRIGHT, F.RS.

FIXED OILS, FATS, BUTTERS, AND WAXES:

THEIR PREPARATION AND PROPERTIES,

And the Manufacture therefrom of Candles, Soaps, and
] Other Products.

BY

C. R. ALDER WRIGHT, D.Sc., FR:S,,

Late Lecturer on Chemistry, S5t. Mary's Hospital School; Examiner in ** Soap ™ to the
City and Guilds of London Institute.

In Large 8vo. IHandsome Cloth. With 144 Illustrations. 28s.

“Dr. WricHT's work will be found ABSOLUTELY INDISPENSABLE by every Chemist.
I eems with information valuable alike to the Analyst and,.the Technical Chemist." —

The. Analyst.

“Will rank as the Stanparp EncLisw AuTHoriTY on O1Ls and Fars for many
years to come." —mdusiries and Tron.

Seconp Eprrrow. With very Numerous Illustrations.. Handsome Cloth, 6a.
Also Presentation Edition, Gilt and Gilt Edges, Ts. 6d.

THE THRESHOLD OF SCIENCE:

Simple and Amusing Experiments (over 400) in
Chemistry and Physies.

* * To the New Epitios has been added an excellent chapter on the
Systematic Order in which Class Experiments should be carried out for

Educational purposes.

“ Any one who may still have doubts regarding the value of Elementary
Secience as an organ of education will epeedily have %.liﬂ doubts dispelled, if he
takes the trouble to understand the methods recommended by Dr. Alder
Wright. The Additions to the New Edition will be of great service to all
who wish to use the volume, not merely as a * play-boolk,’ but as an instrument
for the TRAINING of the MENTAL FACULTIES."— Nature.

“ Step by step the learner is here gently guided through the paths of science,
made easy by the perfect knowledge of the teacher, and made flowery by the
most striking and curious experiments. Well adapted to become the TREASURED
FRIEND of many a bright and promising lad.”— Manchester Examiner.

LONDON: EXETER STREET, STRAND.




A BOOK NO FAMILY SHOULD BE WITHOUT.

TwenTY-NinTH EpITION. Royal 8ve, Handsome ﬁl‘:’aﬂ&, 105. 6d.

A-DICFITONARY -OF

DOMESTIC MEDICINE AND HOUSEHOLD SURGERY,

¥

SPENCER THOMSON, M.D, EpmN., LR.C.S,

REVISED, AND IN PART RE-WRITTEN, BY THE AUTHOR,
BY
JOHN CHARLES STEELE, MD,
Late or Guy's HoseiTaL,
AND BY
GEO. REID, M.D, D.P.H,
Mep, OrricEr, STAFFs. County COUNCIL.

With Appendix on the Management of the Sick-room, and many Hints for the
Diat and Comfort of Invalids,

In its New Form, Dr. SPrENcER THoOMSON's ‘‘DicTioNARY OF DomMesTic MEDICINE"
fully sustains its reputation as the * Representative Book of the Medical Knowledge and
Practice of the Day ” applied to Domestic Requirements. :

The most recent IMPROVEMENTS in the TREATMENT OF THE SICK—in APPLIANCES
for the ReLier oF PAIN—and in all matters connected with SAN1TATION, HYGIENE, and
the MAINTENANCE of the GENERAL HEALTH—will be found in the New Issue in clear and
full detail ; the experience of the Editors in the Spheres of Private Practice, of Hospital
Treatment, and of Sanitary Supervision respectively, combining to render the Dictionary
perhaps the most thoroughly practical work of the kind in the English Language. Many
new Engravings have been introduced—improved Diagrams of different parts of the Human
Body, and Illustrations of the newest Medical, Surgical, and Sanitary Apparatus.

b Al Divections given in such a form as to be readily and safely followed,

FROM THE AUTHOR'S PREFATORY ADDRESS,

“ Without entering u that difficult ground which correct professional knowledge and educated
ment can alons permit Lo maftlr trodden, there 1s a wide and extensive field for exertion, and for useh

open to the unprofessional, in the kindly offices of a frue DOMESTIC MEDICINE, the timely help :ﬁ
solace of a simple HOUSEHOLD SURGERY, or, better still, in the watchful care more generally known as
*SANITARY PRECAUTION, which tends rather to preserve health than to cure disease. ‘The touch of a
gentle hand ' will not be less gentle because guided by knowledge, nor will the safe domestic remedies be less
anxiously or carefully administered. Life may be saved, suffering may always be alleyiated. Even to the
resident in the midst ef civilization, the ' KNOWLEDGE 1S POWER,' to do good : to the settler and
emigrant it is INVALUAEBLE."

“Dr. Thomson has fully succeeded in conveying to the public a wast amount of useful professional
knowledge."—Dublin Fournal of Medical Secience,

" The amount of useful knowledge conveyed in this Work is surprising. *—Medical Times and Gassise.
“ WoRTH ITS WRIGHT IN GOLD TO FAMILIES AWD THE CLERGY."—Oxford Herald

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND.
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24 SCIENTIFIC AND TECHNOLOGICAL WORKS.

Eleventh Annual Issue. Handsome cloth, 7s. 6d.

THE OFFICIAL YEAR-BOOK

OF THE

SCIENTIFIC AND LEARNED SOCIETIES OF GREAT BRITAIN
AND IRELAND.

COMPILED FROM OFFICIAL SOURCES,

Comprising (together with other Official Information) LISTS of the
PAPERS read during 1893 before all the LEADING SOCIETIES throughout
the Kingdom engaged in the following Departments of Research:—

E 1. Science Generally: r.e., Societies occupy- | § 6. Economic Science and Statistics.

ing themselves with several Branchesof | § 7. Mechanical Science and Architecture.
Science, or with Science and Literature § B. Waval and Malit Science,

jointly. | § 9. Apriculture and Horticulture,
. Mathematics and Physics. § z0. Law.
., Chemistry and Photography., §11. Literature,

. Geology, Geography, and Mineralogy. § 13. Psychology.
. Biology, including Microscopy and An- | §13. Archaology.
thropology. §14. Medicine.

s A
e L B

* The Yzar-Book or Socreries is a Record which ought to be of the greatest use for
the progress of Science."—Sir Lyon Playair, F.R.8., K.C.B,, M.P., Past-FPresident
of fﬂ Eﬁ:ﬂ'& Asrociation,

"It goes almost without saying that a Handbook of this subject will be in time
one of the most generally useful works for the library or the desk.”— Liie Times.

"TDrtish SoCIeties are now Wei represented in the ' vear-Book of the Scientific and
Learned Societies of Great Britain and lreland.'"—(Art. **Societies” in New Edition of
“ Encyclopedia Britannica,” vol. xxii.)

Copies of the FirsT IssuUE, giving an Account of the History,
Organization, and Conditions of Membership of the various
Societies, and forming the groundwork of the Series, may still be
had, price 7/6. Also Copies of the following Issues.

The YEAR-BOOK OF SOCIETIES forms a complete INDEX TO
THE SCIENTIFIC WORK of the year in the various Departments.
It is used as a ready Hanprook in all our great ScCIENTIFIC
CENTRES, MUuseuMs, and LierariEs throughout the Kingdom,.
and has become an INDISPENSABLE BOOK OF REFERENCE to every-
one engaged in Scientific Work.

LONDON : EXETER STREET, STRAND.
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