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PREFACE TO THI

L=l

THIRD EDITION.

Tue very favourable manner in which * First Aid to
the Injured and Sick” has been received both by readers
and reviewers, necessitated an almost immediate second

printing without alteration.

In now issuing a third and revised edition, the authors
feel gratified to see in that fact sufficient justification

for its original publication.

They have taken this opportunity not only to embody
several minor alterations and corrections which have
been suggested since the book was flrst published, but
also to improve some illustrations, viz. Figs. 12, 36b, 54,
85, 92, 108, 137a, 139, 140, 148, 144, 152, and 153; and
to add others, viz.: Figs. 50, 50a, 50b, 50e, 123, 131,
181a, 1315, 131e, 131d, and 182,

The illustrations in the book will now be found to
correspond with the illustrations in the Large Sheet

“First Aid"” Diagrams published by the authors.

December, 1902, A, C T.
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PREFACE.

Trovan there are several excellent text-boolis on * First
Aid,” the authors, in lecturing on the subject, have felt
the want of a concise and fairly well illustrated text-
book, and they have endeavoured, therefore, to meet this

want.

The illustrations are original with the exception of
If'ugs, 102, 104, 144, 145, 148, 149, 150, 151 and 152; the
blocks for these have been kindly supplied by Messrs.
Evans & Wormull, The St. John Ambulance Association,

and the Military Equipment Company.

The authors wish to express their indebtedness to
Surg.-Lieut.-Col. J. Edward Squire, V.D. (commanding
the London Companies Volunteer Medical Staff Corps),
and to Surg.-Capt. Rory Fletcher (22nd Middlesex R.V.),
for many wvaluable hints and suggestions, and also to
those who have assisted in bandaging for the illustrations

and in reading the proofs.

F. J. WARWICK.
A. C. TUNSTALL

Loxpox, January, 1901.
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INTRODUCTION,

Tar scope of FirsT AID is not to supersede medical or
surgical treatment, but to render immediate temporary
assistance to a person suffering’ from an accident or
sudden illness until the arrival of a doctor.

The importance of First Aid will be apparent in
such cases as—Hmmmorrhage from a wounded artery,
Drowning, or a severe case of Fracture; in any one of
the above it might make all the difference in saving
the life or limb of a patient as to whether immediate
treatment was rendered efficiently or improperly.

First Aid should teach us how to render temporary
assistance by improvised means for the relief of the
patient, and the methods by which he can be removed
to a place of safety. With these objects in view, the
following pages contain, first of all, in Parr I a brief
outline of the structure and functions of the human
body. To render efficient First Aid we must have at
least some knowledge of anatomy and physiology.

Parr II naturally begins with the Application of
Bandages, the Triangnlar Bandage being described first,
as this is most suitable for extemporised dressings:
then comes the chapter on the Immediate Treatment
of Hemorrhage,—from a First Aid point of view this is
a subject of the greatest importance; if proper help
18 not at hand a patient with a wounded artery might
bleed to death in a few minutes. Then follow the
chapters on the Immediate Treaiment of Wounds,
Dislocations and Fractures ; Asphyxia, Poisoning, In-
senstbility, Burns and Sealds, ete.; The Transport of
the Sick and Injured; and finally, Preparation for the
Reception of 2 ecase of Accident or Sudden Illness.
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CHIRBT. ATD
TO THE INJURED AND SICK.

PART .

CHAPTEL I,
THE CONSTRUCTION OF THE HUMAN BODY.

The Cell—Its Structure and Properties—The Tissues—Kinds of and how
formed—The Organs— How formed —Their different groups.

THE human body, like that of all animals, is built up of cells,
which may be regarded as the primary or fundamental units of
its construction.

The Structure and Properties of a Cell. — A cell is of
microscopie dimensions, and in its simplest form, e.qg., a white
blood corpuscle, js seen to consist of two distinet parts, viz. :

(i,) The Main Substance of the Cell. —This is termed proto-
plasm, and is a clear jelly-like mass ;

(ii,) The Kernel of the Cell.—This is termed the nucleus. It
is generally placed near the centre of the cell and is denser in
structure than the main substance. Some cells contain more
than one nucleus.

Cells vary in shape and size, the shape depending upon the
position and the functions nhl;". have to perform. Thus, cells
may be round, long, oval, &LLHJ.‘L!.L_ ciliated (furnished with hairs)
or flaky.

A cell possesses the power of reproducing itself by division,
of moving about, of taking in nourishment and digesting it,
and of excreting waste material. Hvery cell is therefore
practically a living organism,

The Elementary or Simple Tissues of the body are formed
by the aggregation of similar cells,

They comprise the following :—

1, Epidermal or Epithelial Tissue (epidermis and the cellular
lining of mucous membranes).

2, Connective Tissue (fat and tendon).

3, Cartilaginous Tissue (gristle).

4, Osseous Tissue (bone).

o il e . ST i B B i .
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5, Muscular Tissue.
6, Nervous Tissue,
T, Blood.

When several of the elementary tissues are combined together _

they form

The Compound Tissues, these comprise the following :—

1, The Blood Vessels (which consist of connective, museular
and nervous tissue).

2, The Lymphatics (which consist of connective and mus-
cular tissue).

8, The Skin (which consiste of connective, museular,
nervous and epidermal tissue).

4, The Gerous, Synovial and Mucous Membranes (which
consist of connective, epithelial, nervous, and muscular tissue).

When several tissues combine together to form a special
structure, having peculiar and definite functions, there is pro-
duced what is termed an organ,

The Organs of the Body may be arranged into groups or
systems according to their special functions, thus :—

1, The Organs of Locomolion, these comprise the bones and
museles.

2, The Organs of Curculation, these comprise the heart and
blood vessels.

3, The Organs of EKespiration, these comprise the lungs and
air passages.

4, The Organs of Digestion, these compfse the mouth,
gullet, stomach, and intestines. s

5, The Organs of Secretion, these comprise the liver, pan-
creas (sweet bread), salivary glands, and mucous glands.

6, The Organs of Ewxcretion, these comprise the skin and
kidneys.

7, The Nervous Organs, these comprise the brain, spinal
cord and nerves (including the organs of special sense, i.e., sight,
hearing, smell, taste, and touch).

8, The Organs of Reproduction,

e — e e o o e e o—




CHAPTEER II.

THE BONES AND JOINTS.

The Bones—Their Composition, Structure and Nourishment—TForms of Bones
—The Structure of a Long, a Flat and a 8hort Bone—Growth of Bone. The
Human Skeleton—The number of Bones composing it—Its Uses—The Paris
into which it is divided—The Number and Names of the Bones which enter into
its different parts—The Bones of the Head, the Spine, the Thorax, the Pelvis,
the Shoulder Girdle and Upper and Lower Extremity. The Joints—The Struc-
tures which enter into the Formation of a Joint—Kinds of Movement effected
by Joints, and Kinds of Joints.

THE BONES

Composition of Bone.
constituents, viz. :—

(i,) 4 Basis of Animal Matfer, consisting of gelatin, albu-
min, fibrin and blood vessels.

(ii,) Farthy Salts (chiefly the phosphates of lime and magnesia
and carbonate of lime) which impregnate the matrix.

Bones of adults contain two parts of earthy salts fio one part
of animal matter. :

Bones of young children contain the earthy salts and animal
matter in equal proportions. The bones in this stage do not
easily break, but rather bend, producing the green stick variety
of fracture.

Bones of elderly people contain seven parts of earthy matter
and one part of animal matter. These bones are more easily
fractured and reunite with diffieulty.

Structure of Bone.—DBone is composed of two layers of
tissue, viz. :(—

(i,) An outer layer, which is dense in structure like ivory, and
is termed Compact Tissue.

(ii,) An inner layer, which consists of slender fibres interlaced
like lattice work, This is termed Cancelious or Spongy Tissue.

During life and in fresh bones, the spaces between the can-
cellous tissue are filled up with blood vessels and red marrow.
The external surface of bone is covered by a tough fibrous
membrane termed the periostewm, which is richly supplied
with blood vessels and nerves. In the union of a bone after
fracture the periosteum is the chief agent of repair. On the
surface of bones there are numerous small openings termed
foramina. Into these the periosteum dips down, carrying
with it blood vessels and nerves which pass into the interior
of the bone. Bone is also lined by a very delicate membrane
which is termed the endosfeum.

Bone is composed of the following
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Nourishment of Bone.— Bone is nourished chiefly by one large
vessel termed the nutrient artery, which passes by an opening
into the centre of every bone, and also by the several smft]]
vessels which dip into its surface with the periosteum.

Forms of Bones.—These are four, viz. :—

(i,) Long Bones, such as the hmu‘.'s of the extremities. These
serve the purpose of locomotion.

(ii,) #lat Bones, such as the bones of the head and the
sternum. These serve the -rulnme of proteetion.

(iii,) Short Bones, such as the bones of the wrist and ankle.
'hese are placed w here strength and limited action are required.

(iv,) J'Hr'gn.n'.'r Bones, such as the vertebre,

The Structure of a Long Bone.—A long bone consists of n
central part, the shaff, which widens into an enlargement a
each end,

The upper end or enlargement is termed the head of the bone.

During life the ends are covered with gristle or cartilage and
form parts of the joints.

When a long bone is sawn longitudinally the ends are seen to
consist of canecellous tissue filled with red marrow and are
covered externally by a thin layer of compact fissue. (Lg. 1.}

Fig. 1.—Longitudinal S8ection of a long bone (the Humerus).

The shaft of the bone consists of a central canal the medul-
lary cavity, which, during life, is filled with yellow marrow.

The walls of the canal are con iposed of dense bone of the
compact variety.

Long bones by being hollow are light and at the same ftime
ttlmlrf.. a hollow m,hmh ¥ being hllml,,e-r than a solid rod.

The Structure »f a Flat Bone.—Ilat bones, such as those
of the head, are composed of three layers of tissue, viz. :—A
thin outer and a thin inner layer of compact fissue (the latter,
Very h]JtLEm.r designated respectively the outer and inner tables,
aml an intervening layer of spongy or cancellous tissue, which

wets as a bufier, and-is termed the ;Er,ju_'w

Structure of a Short Bone. —Short bones are composed of
cancellous or spongy tissue, encased by a thin layer of compact
tissue.

Growth of Bone.—Long Bones grow in length by new layers
of bone being deposited in the eartilage, which is situated at
the ends between the extremity and the shaft of the bone;

——
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-and in thickness by new bone being deposited on the surface of

the bone from the periosteum.

Flat Bones grow in thickness by deposit of new bone from
the periosteum.

THE HUMAN SKELETON.

The number of distinet bones econtained in the human skeleton
18 200, omitting the awuditory ossicles or the small bones of the
ear, and several other small bones termed sesamoid bones (grain-
like) which are placed in some of the tendons.

The skeleton serves the following purposes, viz.:—

(i,) It forms a strong frame work for the body.
(ii,) It carries and supports the soft parts.
(iii,) It protects the vital organs.
(iv,) It gives attachment to the muscles.

(v,) It forms joints and helps locomotion,

The skeleton may be divided into the following parts, viz. :—

1. T'he Head, which comprises the skull or cranium and the
face,

2.  The Trunk, which comprises the thoraxand the abdomen.

3. The Hxiremities, which comprise the upper and lower pair
of limbs,

The number and names of the bones which enter into the
different parts of the human skeleton (Figs. 2 and 8) are
a3 follows (see pages 6 and T) :—

[ 1 Frontal bone.
2 Parietal bones,
1 Oecipital bone.
2 Temporal bones,
1 Sphenoid bone.
\1 Ethmoid bone.
The HEaD is 2 ?”;i:"'?‘f”?‘ Maxillary
g ; : JOTLES .
made nup of ! 1 f?i.f':’j-‘;'m' Maxillarybone
(h,) The Face, which con- | 2 Nasal bones,

: . } Malar bones
tains 14 bones, viz. : P
Lachrymal bones.

“ §
2 FPalate hones.
1 Fomer,

| ‘2 Turbinated bones.
|
12
a

-.:-'f.,\: The -';""-":'i'-’?r-"-h:' If”."-'!'.-.'."n'f.ir,
which contains 8 bones, 4
¥Yi&. . —

b

A Cervieal veriebre.
2 Dorsal vertebra,
L bar vertebra.
(0) The Thora; which (% CiAe oxoibe ouseact
p ' E1de,

( () The Spine, which con-
r tains 24 bones, viz. :

The TRUNEK 13 A i
 contains ¥ bones, viz. :

made up of | * L1 Sternum or breast bone
_ ;2 Ossa innominaia or
(¢,) The Pelvis, which con- | haunch bones.

tains 4 bones, viz. :— {l Saerum.
1 Coceye.
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Frontal - - Parietal

: i =4 = Temporal
Superior Maxilla 2 IV t

I . .
Y - = = Inferior Maxilla
£ _ — Vertebral Column (cervical region)
= === Clavicle

Ribs (true) . —3 ----- Seapula
. T 1) - - — Bternum

Ribs (false) >/ ! : : __I'nl — . . Ensiform Appendix
& b P \Y _ Humerus

- . - } Vertebral Column
{ (lumbar region)

-- - Radinsa

- =lna

Ribs (floating)
Tlium *~

2 _Carpus
D\

T
ﬂ.ﬂ Fhalanges

_ : Metacarpus
Hacrum -

Coopyx -~
o

Fubes .-
I[schinm .~

Femur _ _ - -

tatalln - - =

Tibia .-— -

Fibula ——- -

Tarsus
Wy

Metatarsus _

Phalanges { ‘!

Fig. 2.—Tne S8gerLeron (front view).
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e T
Parietal — 7~ 3 - Parictal

.*\ e u i
Temporal = %!: * Temporal

TR Creeipital

o - T i e I et T
Cervieal Vertebr:e #_ Inferior Maxilla

=~ Claviela

i ]

=~ Beapula

== Dorzal Vertebras
tibs
== Humerns

- Lumbar YVertebrse

Tlium

T
Ulng Bacrum

Radius- Coccyx

Tzchium
Carpus—

Metacarpus--

]’h:-l.]:lngpﬁ- - -

s

Astragalus
: A o, - - Os Calas

Fig. 8. —Tne S8geLEToxR (back view).
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which contains 2 bones, blade.
viz. :— \1 Claviele or collar bone.
(b,) The Arm, which con-
tains 1 bone, viz. :
The UrpEr | (¢,) The ZForearm, which (1 Radius,
ExTrEMITY contains 2 bones, viz. : % 1 Ulna.
[ 8 Carpal or wrist bones

r(a,) The Shoulder ﬁri;'fﬂ!mgl Seapula or shoulder

1 1 Humerus or arm bone.

(d,) The Wrist and Hand,
which contain 27 bones, -
VIZ. :—

5 Metacarpal or hand
bones.
14 Phalanges or bones of
\ the fingers.

(@,) The Zhigh, which |
contains 1 bone, viz, :— |
| (6,) The Leg, which con- (1 T'ibig or shin bone.
| tains 2 bones, viz. :— | 1 Fibula or splint bone.
7 Tarsal or ankle bones.
(¢,) The Ankle and Foof,( 5 Metatarsal or foot
which contain 26 bones,) hounes.
ViZ. -— Q‘ 14 Phalanges or bhones of
\  the toes.

1 Femur or thigh bone.

The. LowER
ExTrEMITY

Situated in front of the knee joint is the Patella or knee eap.
(Fig. 2.)

Situated at the root of the tongue is a U-shaped bone, the
Hyoid bone,which supports the tongue, and is connected by liga-
ments and a number of muscles with the temporal bone and
lower jaw above, and with the sternum and scapula below,

THE HEAD.

The bones of the head are flat and tabular, and are all with
the exception of the lower jaw, firmly united to each other by
means of dentated edges, termed swfures.

The Skull or Cranium.—This forms a case for the protection
of the brain. It is made up of the eight cranial bones (I'igs. 4
and 5), which are arranged as follows :—

The Frontal bone is placed in front, and forms the forehead.

The Parietal bones form the crown and the greater part of
the sides of the skull.

The Occipital bone forms the back and the posterior part of
the floor of the skull.

At its lower part it contains a large oval hole termed the
foramen magnuwm, through which the spinal cord passes from
the skull to the spinal canal. On the under surface of the
oceipital bone, and on either side of the foramen magnum are
two smooth projections termed the conliyles. These rest in
depressions upon the upper surface of the first ecervical ver-
tebra, the atlas, and form the joint between the head and neck,
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The Sphenoid borie forms the greater part of the base, and
the lower front part of the sides of the skull. ]
_ The Temporal bones surround the ears and contain in their
Interior the organ of hearing. Fach temporal bone has two
processes given off from its external snrface—one termed
the zygoma, passes from the centre horizontallv forwards and
joins the malar bone to form an arch: the other forms a
nipple-like projection at the side, and is termed the mastoid
Process.

R
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mi g 3 " 1. ey - 2 . i ".;-'\ - '
Creeipital - \ SRS WAL ot ,;*;-- Sphenoid

The Zygoma .- -. Malar
The Masteid | Wi’ MRt
Process | — =l < { Buperior

s - | Maxilla

I
& |
Soa
Wy
: a"‘*x;hh;?_ X\ _. { Inferior
T o M } Maxilla

FMig. 4.—TRE BRULL (side view).

3ehind the zygoma there is a deep groove termed the glenoid
cavity, for the articulation of the condvle of the lower jaw.

The FEihmoid bone is placed at the root of the nose. It is
perforated by numerous small holes through which pass the
branches of the olfactor: nerve (nerve of smell).

When the top of the skull-cap is removed and the interior is
examined, it is found that the side walls and vault are fairly
smooth, but the floor or base is irregular, and is divided info
three depressions or fosse, in which the brain rests, these fossae
are ;:—

The Posterior (the deepest), the Middle (which comes next in
depth), and the Anferior (which is the shallowest); the floor

has in it, besides the foramen magnum, numerous other
ppenings which serve for the exit of nerves and the passage of
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blood vessels; these different cavities contain respeectively the
posterior, middle, and anterior parts of the cerebrum, or large
brain ; and the cerebellum, or small brain.

In ll'l.fE,llG‘ipT the bones of the skull do not quite meet at the top
and sides, but leave open spaces through which the brain can be
felt pulsating. These spaces are termed fontanelles.

The Face.—The fourteen bones of the face (Fig. 5), are
arranged as follows (—

Frontal

-~ Malar
-==Buperior Maxilla

Fig 5.—Tnr S8gviLL (front view),

The Two Superior Maxille, form the greater part of the face
between the orbits and the mouth, and contain the wpper row
of teeth, eight in each maxilla, placed in depressions or sockets.

The Inferior Maxilla forms the lower jaw, and contains the
lower row of teeth, 16 in number, also placed in depressions or
sockets. It presents the appearance of a horse- shoe and is the
strongest and thickest bone in the face. It consists of a larger
horizontal part termed the body, and of two ascending branches
termed the rami. The union on each side of the horizontal with
the vertical part is termed the angle of fhe jaw.

The ramus is surmounted at its upper and posterior part by
an articular process termed the condyle, which fits into the
glenoid cavity in the base of the skull.

The Teeth.—In middle life there are 32 teeth, viz, :—Eight
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ineisors (four in each jaw), four canine or eye teeth (two in each
jaw), and twenty molars (ten in each jaw). See Figs. 4 and 5
where the numbers indicate the teeth as follows:—

g Ineisors, Canine, 1[.::1,1111
Upper Jaw /. o [ 8, 8, 4, 5,6, 7, 81 Flgmed only
Lower ,, X o " | on one side.

The Nasal bones form the bridge of the nose.

The Malar bones form the prominences of the cheeks,

The Lachrymal bones are placed at the inner angle of the
orbit. They are the smallest and most delicate bones in the
body

’FIm Palate bones form the posterior part of the arch of the

cavity of the mouth.

The Vomer, or plough-share bone, forms the back part of the
seplum or middle partition of the nose and divides the nasal
cavity into two halves.

The Turbinafed bones form convoluted surfaces inside the
nostrils, they are covered by the nasal mucous membrane,
to which they give a greater surface of attachment,

The bones of the face and the skull together enclose cavities for
the reception of the organs of special sense, viz. :—The orbifs
for the eyes, the nasal cavities for the nose, the mouth for the
organs of taste and the cavifies in the temporal bones for the
organs of hearing.

THE TRUNK.

The BSpine or Yertebral Column consists of twenty-four
small bones, termed vertebre, these are piled upon one another,
to form a bony column and are joined to each other by means of

cartilage or gristle and 11'1; vmentous bands.

The average length of the vertebral column is about twenty
eight inches ; it supports upon its upper end the skull, and in the
region of n]w back, the ribs; and it rests upon the sacrum.
Besides forming an organ of support, it also forms an organ of
protection for the spinal cord, and the pivet or axis upon which
the body turns.

In shape the vertebral column resembles a pyramid. It
forms three curves; in the cervical region it is arched forwards,
in the dorsal region it is arched haci’.,wmria and in the lumbar
region again fmzmm'g These curves give grace and elasticity
to tho trunk and at the same time make the column less liable
to injury. (Flig. 6.)

The Structure of a Yertebra.

A typical vertebra consists

of the body or centrum, which is a thick solid mass of bone
lying in front, and an irregular bony arch, the neural arch,
springing from this behind. On the outer side of each arch
there is a bony projection termed the ¢ransverse process, and
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from the summit or back of each arch springs another bony
projection termed the spinous process. The portion of the arch
lying between the body and the transverse process on each

Cervieal Vertebrae

Interveriebral Diac

Dorsal Vertebrie

= Mntto

Ditto

Ditio 3

Lumbar Vertebrae .I' I

Fig. 6 —Tue Verteprar Cornums (side view). The bodies of the 10th, 11th,
12th dorsal and lst lumbar vertebrse have been ent away to show the
vertebral canal,




THE BONES AND JOINTS. 19

side is termed the pedicle, the part behind the transverse
process on each side is termed the lamina. (Figs. 7 and 8.)

On the wupper and lower sides of the arch are two smooth
surfaces, by means of which contiguous vertebrm are joined
together. Between the bodies of the vertebrs are placed pads
of fibro-cartilage, about a quarter of an inch thick. These pads
are termed the infervertebral dises. They are firmly attached
above and below to the vertebree. Their function is to unite the
vertebras to each other and to serve as cushions or buffers.

Since the arches of the vertebrse lie upon each other they
form a canal—the spinal canal, which extends the whole length
of the vertebral ecolumn and contains the spinal cord.

Between the pedicles of each two contiguous vertebrm there
is an orifice—the iniervertebral foramen, through which passes
out a spinal nerve from the spinal cord.

Body or Centrum

Foramen for Vertebral Artery

Transverse Process _ 1(“
Superior Articular ) =
Process |

- Vertebral Ring

__..-'.H,_';iﬁ"

Fig. 7.—Tne Bevexta CervicaL Venrtesgra (top view).
Pedicle

i

Facet for head of rib 1

1}

|

Superior Articular
------ Process

tion of tubercle

of rib

Facef for articula-
Body or Centrum __ {

Facet for head of Rib - -+ Bpinous Process

Imtervertebral Noteh

Inferior Artienlar Process

Fig. &—A Dorsan VerTEsrA (gide view).
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The Regions of the Vertebral Column.—The vertebral
column is divided into three regions, viz. :—-

1, The Upper Part or Cervical (neck) region, containing seven
vertebrae.

2, The Middle Part or Dorsal (back) region, containing
twelve vertebre,

8, The Lower Part or Lumbar (loin) region, containing five
vertebra.

The Cervical Vertebrse.—These are the smallest. The
transverse processes are perforated for the passage of blood
vessels. The spinous processes are bifurcated and the bodies are
thin,

The Dorsal Vertebrse come next in size to the cervical.
The bodies are triangular with a facet or part of one, on each side
tor the heads of ribs. The laminse are broad and thick, the
spinons processes long and oblique, the transverse processes are
clubbed and have a facet in front for articulation with the
tubercle of a rib.

The Lumbar Vertebra.—These are the largest. They have
broad and thick bodies, strong pedicles, short laminsm, and
horizontal spinous processes.

Peculiar Yertebrae.—These are—

(i,) The First Cervical Vertebra or Atlas.—This is ring-
shaped. It has no proper body and a very small spinous
process, On its upper surface there are fwo elongatel, slightly
concave depressions, in which rest the condyles of the occipital
bone.

(ii,) The Second Cervical Vertebra or Awis.—This has from
the upper surface of its body, a tooth-like projection termed the
odontoid process, which passes behind the front part of the ring
of the atlas. and is kept in apposition against it by a fransverse
ligament, This process serves as a pivot, round which the atlas
revolves.

(iii,) The Seventh Cervical Vertebra.—This has a very long
SPLNOUS PTOCESS.

The Chest or Thorax Is formed by the twelve dorsal
vertebrze behind, twelve ribs or cosfe and their cartilages on
either side, and the breast bone or sternwm in front.

The Ribs or Coste.—These form the greater part of the walls
of the thorax. They are flattened, elongated, curved, and
slightly twisted bones. Each rib has a posterior extremity or
head, a constrieted portion or neck, a rough prominence or
tubercle, a sharp bend or angle, a shaft and an anterior
extremity.

Fach rib behind is joined in fwo places to a dorsal vertebra,
viz. :—by the head, to the side of the body, and by the tubercle
to the tramsverse process. The head of each rib, except that of
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the first, the eleventh and twelfth, just touches the body of the
vertebra above the one to which it belongs.

Each of the upper seven ribs is jeined in front to the sides
of the sternum or breast bone directly by eartilage, termed
costal cartilage. These ribs are called the siernal or true ribs.

The five lower ribs are termed the false ribs. The upper three
of these are first connected to each other by cartilage, which
finally connects them to the sternum. The lower two are short in
front, they are not econnected with the sternum, and are only
tipped with cartilage. These are termed the floating ribs.

The true ribs are less yielding than the false ribs, and are
therefore more easily fractured.

The Breast-bone or Sternum.—This forms the front of the
thorax ; it is a flat bone somewhat dagger-shaped, ending at its
lower extremity in a pointed piece of cartilage, and at its upper
extremity in an enlargement, which has at its upper angle on
each side a joint surface to articulate with the inner end of the
clavicle. This point is termed the sterno-clavicular joint.

The Pelvis is a bony basin situated in the lower part of the
trunlk, it directs the weight of the body upon the extremities.

A plane passing horizontally through the upper border of the
symphysis pubis in front, and the sacrum behind, divides the
pelvis into two parts, the space above is termed the false pelvis,
the space below the frue pelvis.

The pelvis is made up of the two innominate bones, one on each
side, and the sacrum and the coccyx (a continuation of the
sacrum) behind.

The Ossa Innominata or Hip Bones.—The hip bone is a
large irregular bone which springs from the sacrum behind,
arches round the lower part of the abdomen, and meets its
fellow in the middle line in front. The line where the two hip
bones meet is termed the symphysis pubis.

Tach hip bone has a large flat surface, which forms a portion
of the side wall of the lower part of the abdomen.

On the outer lower aspect of the hip bone is a deep cup-
shaped depression, the acetabulum, into which fits the head of
the femur to form the hip joint.

The innominate bone consists really of three pieces, which
remain separate till puberty, being joined to each other only by
cartilage. These bones are :(—

(i,) The Ilium, the flattened portion supporting the flanks.

The upper border of the ilium is termed its crest. This
ends in front in a thick angle termed the anferior superior spine
or tliae spine.

(ii,) The Ischium, the strong portion supporting the buttocks.

(iii,) The Pubes, the front portion supporting the external
organs of generation.




SRR e

s e o e . SR S B o o S < S . A Y T 8 e P B LA 1 T st i 1 AR QTR e o+ B e m g s LA e T T T

b
!
f
i

e

e AR T

16 JTIHSI AID :

e T ———

The Sacrum.—This is a wedge-shaped bone (formed by the
union of five vertebrse), with its base above and apex below. If
is a direct continunation of the vertebral column., It is placed
between the two innominate bones behind, and at its lower
end it carries the coceyx.

The sacrum is curved with its concavity forwards, it has
at its upper outer angle on each side, a rough surface, which
articulates with the innominate bone.

The Coceyx, forms the termination of the spinal column, it
consists of four vertebrs, which in the adult become united
into & small cone-shaped mass of bone,

THE UPPER EXTREMITIES.

The Shoulder Girdle connects the arm to the trunk and is
made up of the blade bone or scapula situated on the upper
ribs behind, and the clavicle or collar bone situated in front,

The Blade Bone or Scapula.—This is a flat trmngtll'u bone
placed at the back of the shoulder, with its base above and its
apex below,

Across the upper um of the posterior surface of the scapula
there is & prominent ridge termed the spine, which terminates
in front in & process of bone, the acromion prr,u::r_-ﬁd, to which is
joined the clavicle at its outer or external end

At the outer upper angle of the seapula there is a shallow
depression, the glenoid (‘-fH-!f.!‘;, into which fits the head of the
humerus to form the shoulder joint.

Strong museles attach the scapula to the spinal column and
ribs.

The Collar Bone or Clavicle.—This bone resembles somewhat
an ancient key f¢lavis), heuce its name Tt is placed horizon-
tally across the upper part of the chest above the first rib, its
inner end being joined to the sternum and ite outer end to
the acromion process of the seapula. The claviele acts as a prop
to the arm and forms a protecting arch over the large blood
vessels and nerves, which pass out of the thorax to the neck
and the upper limb,

The Arm.—This consists of one bone, the humerus, the
largest and longest bone in the upper extremity. It is com-
1‘:{)%{3(1 of a skm’.ﬂ' and two ends, an upper and a lower.

The upper end has a large rounded head, which fits into the
glenoid cavity of the scapula to form the shoulder joint, the
head is joined to the shaft by a constricted portion termed the
neck.

The lower end is flattened, and is curved slightly forwards,
it has two rounded joint surfaces, which articulate with the
radius and ulna.
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The Forearm.—This consists of two long bones—the radius
and wlna placed side by side.

The Radius is placed along the outer or thumb side of the
forearm. Tt is small above where it articulates with the
humerus, and large below where it articulates with all the
first row of the wrist bones.

The Ulna is an irregularly shaped long bone which is placed
along the inner or little finger side of the forearm. It is large
above and small below., At its upper end in front there is a
deep cavity, the sigmoid cavity, which articulates with the
humerus to form the elbow joint, and behind a projection the
olecranon, which forms the point of the elbow.

The Wrist and Hand.—The bones which enter into the
formation of these are:—Iight bones in the wrist, the carpal
bones ; five bones in the palm of the hand, the metacarpal bones ;
and fourteen bones in the fingers and thumb, the phalanges.
(Fig. 9.)

The Wrist or Carpus.—This consists of eight small irregular
bones placed in two rows, an upper and lower, and bound
together by ligaments,

Bemilunar
Seaphoid .. i . Cuneiform
. L -
e - - Pigiform
i 1;'_ - 08 magnum
2 - - Unciform

Trapezinm

Trapezoid - - - 3

Metacarpal bone of thumb ;dz‘{ '

4

Metacarpal bones
forming palm

%l ) Phalanges or fingers

Fig. 9.—Tur Boxzs or T Lerr Hawp (back view).

The Scaphoid (boat-like).

The Semilunar (half-moon).
The Cuneiform (wedge-shaped)
The Pisiform (pea-shaped).

a
&

The first row has four hnnes;s
these from without inwards
are 2
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3 : . ( The Trapezium (square).

L }:‘f Sﬂm}?dﬂ l;ﬂw 11};5 f?%i}glﬁj The Tmiwzuir:i {tl:ah]e-shnpeﬂ].
'1‘353 O FsaCE AL R R ailia ) magnum (large bone).
Ss The Unciform (hook-shaped).
Greater mobility is imparted to the wrist by the number of

bones which compose it.

The Palm of the Hand or Metacarpus.—This consists of five
small shafted bones. They articulate above with the second
row of carpal bones, and below with the first bone of the thumb
and of each of the fingers.

The Fingers or Phalanges consist of fourteen small shafted
bones placed one above the other. X ach finger has three,
in the thumb there are only two.

THE LOWER EXTREMITIES.

The Thigh.—This consists of one bone, the femur, the longest
and strongest bone in the body; it has a shaft and fwo
extremalies.

The upper extremity is made up of a head, which is globular
in shape, and fits into the acefabulum to form the hip joint; a
neck, which is a pyramidal flattened process of bone placed at
more or less an oblique angle with the shaft, and joining the
head to it; and fwo frochanters, a greater and a lesser, which
are prominent processes of bone placed at the outer and inner
sides of the neck at the spot where it joins the upper part of
the shaft. They afford leverage to the muscles which rotate the
thigh upon its long axis.

The lower extremity is larger than the upper; it is
of a cuboid form, and is divided by a central notch, termed the
intercondylotd notch, into two eminences termed the condyles
(knuckles), which rest upon the upper end of the leg bone or
tibia, and form the knee joind.

The Leg.—This consists of two bones, the tibia or shin bone,
and the fibula or splint bone, placed side by side.

The Tibia is placed at the front and inner side of the
leg. It iz a long bone, in length and size being next to the
femur. Its upper end is large and is expanded on each side
into two lateral eminences, termed the fuberosifies, which have
smooth concave surfaces on their tops to articulate with the
condyles of the femur and form the knee joint.

The lower end of the tibia is smaller than the upper and forms
the internal malleolus or inner ankle.

The Fibula is placed along the outer side of the leg.
The upper end is small and lies a little below the knee joint ;
the lower end forms the external malleolus or outer ankle.
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. The Patella or Knee-Cap is a small triangular bone placed
in front of the knece joint. It is connected by strong ligaments
to the tibia below.

The Ankle and Foot.— The bones which enter into the
formation of these are, seven bones in the ankle—the tarsal
bones, five bones in the sole of the foot—the metatarsal bones,
and fourteen in the toes—the phalanges. (£g. 10.)

e )
Caleaneum - -""“i_ml"':""&r q

Astragaius -

Curbnid
Extornal Cuneiform

Beaphoid -
Middle Cuneiform L

Internal Coneiform

Metatarsal Bones

l. ]'hu]:a[]gfh- or toeg

Fig. 10.—Tue Boxes or 18 Lerr Foor (top view),

The Ankle or Tarsus.—This consists of seven small irreguler
bones bound together by ligaments (Fig. 10), viz. :—

The Calcaneum or Os caleis, which forms the heel,

The Astragalus, which forms the ankle joint.

The Scaphoid (boat-shaped)

The Cuboid (cube-shaped).

The Infernal Cuneiform

The Middle Cuneiform (wedge-shaped).

The Fxternal Cuneiform

The Sole of the Foot or Metatarsus.—This consists of five
small shafted bones, which are joined behind to the tarsus, and
in front to the first bone of the toes.

The Toes or Phalanges consist of fourteen small shafted
bones placed one above the other, there being two in the big
toe and three in each of the other toes,

THE BONES AND JOINTS. 19
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THE JOINTS.

Where $wo or more bones come into eontact they form a joins
or articulation.

The Structures which enter into the formation of a joint are
—bone, cartilage, fibro-cartilage, ligaments and synovial mem-
brane. In immovable joints as those between the cranial bones,
the ends of the bones are either in immediate contact or have
intervening between them only & thin layer of fibrous mem-
brane or cartilage. In joints with limited motion, as the joints
between the vertebrs, the bony surfaces are united together by
tough fibro-cartilage. In the movable joints as the joints of
the upper and lower extremities, the ends of the bones where
they enter into the formation of a joint become enlarged, and
are covered by a thin layer of carfilage or gristle. (Fig. 11.)

TACHATIIL - i mim 2 o

Capanle =-«-==s---g
Bynovial % e
Membrane

Capsule~-- -~
7 A BT
Neck of Femur f . 'q\%
Greater 1| [/ |11/
Trochanter ) | II'
"."x_‘ " 'f. f

»
\ | ‘.ll.r -
AN [ f
Bhaft of Femur ._ . % |

Fig. 11.—Tuag Hie Joixr (laid open).

The Synovial Membrane.—This consists of a thin layer of
connective tissue, and forms a sac to enclose the joint, Itis
richly supplied with nerves and blood vessels, and secretes an
oily fluid termed synovial fluid, which lubricates the interior of
the joint and affords easy movement to ifi.

The Ligaments.—These are composed of fibrous tissue, and
are arranged—

(i,) In the form of a firm bag termed the capsule, which

surrounds the joint.
(ii,) As strong bands which bind and keep in place the ends

of the bones.
Kinds of Joint Movement.—Joints may permit the following
kinds of movement:— Abduction, adduction, eireumduection,

extension, flexion and rotation,
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Kinds of Joints.—These are two :—

1, Immovable Joints, where the bones are interlocked zo as
to permit of no movement, e.g., the bones of the head and faca.

2, Movable Joints.—These are classed according to the kind
of movement they allow, viz, ;-

(i,) Gliding Joints,—Where there is only a small amount of
movement, as between the bodies of the vertebris,

(ii,) Hinge Joinfs.—Where there is a to and fro movement,
as the ankle, knee, and elbow.

(iii,) Ball and Socket Joints.—Where there is movement in
all directions and also rotation, as the hip and shoulder.

(iv,) Pivot Joinfs.— Where there is only the. movement of
rotation, as the atlas on the axis, and the radius on the ulna.
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CHAPTER III.

THE SOFT PARTS COVERING THE SEKELETON.

The Skin, its strncture—The Glands of LhL Bkin—Nails and Hair—The
Funetions of the Skin—The Layer of Subeutancons Tissue and Fat, its
strueture and funetions—The Muscles— Voluntary Muscles, their distribution
and struetnre—Involuntary Muscles, their dist: 1bution um'l structure—The
Funetion of Muszele—Rigor Mortis,

Tae soft parts covering the Skeleton are:—

1, The Skn.

2, The Layer of Subcutaneous Tissue and Fat

3, The Muscles.

1. The Skin,—This forms a I}IUEDELII]” covering to the body.

Its Structure.—The skin consists of two layers:

{1 An outer layer, termed the .F*;ri'?f?r::rmw or LuLmIe.

An inner Ln er, termed the Dermis, or frue skin.

{1] The Epidermis.—T his is composed of a number of layers of
cells, which vary in shape from above downwards. The cells in
the surface layers are flat, and resemble scales. Those in the
layers lower down are round or many sided; while the cells in the
deeper layer are soft and highly vital.

(ii,) The Dermis.—This is wl-iprherﬂ of a mass of fibres, which
can be divided into two layers, viz.

(a,) An Outer Layer, W shich is runu{l into a great number of
conical or finger- dike pl'nj{:r-ivmh termed Papilie. Iach papilla
contains 1)]01’3{11{*th1~11 and nerve endings, and also the rudiment
of a hair.

(b,) An Immer Layer, consisting of bands of connective tissue
interleaving with each other, and permeated by blood vessels,
glands, and fat.

The {rf.:mts of the Skin.—The skin contains two sets of
glands, viz.

(i,) The Smfe:r??.l‘muu'; or sweat glands. These are minute
splt‘ﬂl or cork screw- 11L9 tubes, which open into cup-shaped
depressions upon the surface of the skin, and have their ends
coiled up in the deeper parts. These coiled-up ends are sur-
rounded by a netw ork of capillaries.

There are between two and three million sweat glands upon
the surface of the whole body.

The sweat glands secrete the sweat from the blood.

(ii,) The Sebaceous (sebum=lard), or fat glands. These are
smaller than the sweat glands. T Jach consists of a short duet,
ending in a small sack-like dilatation. These glands are con-
nected with the hair follicles, and open upon the surface of the

pa—
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skin. They pour out a thick fatty secretion which moistens the
surface of the hair.

Nails and Hair.—These are modifications of the epidermis.

The Functions of the Skin.—The purposes the skin serves
are:—

(i,) To enclose contained parts,

(ii,) To protect subjacent organs,

(iii,) To locate the sense of touch (see chapter IX).

(iv,) To excrete certain waste products, viz.: Perspiration,
which consists of water and a small quantity of mineral matter
(salts) dissolved in if, and a small quantity of carbonie acid.

The greater part of the water passes off from the skin as invisible
aqueous vapour. This is known as Insensible Perspiration.
When the loss of water is copious it appears as drops upon the
surface of skin, and is then known as Sensible Perspiration.

In an adult the amount of sweat has been caleulated to average
about 2 lbs. in twenty-four hours.

The Layer of Subcutaneous Tissue and Fat.—Under the
skin, and between it and the muscles there is a more or less thick
layer of fat and subcutaneous tissue. In structure this consists
of a network of fine fibrous threads, which unite the gkin to the
superficial museles, and in which are embedded minute cells,
each containing a drop of fat,

The functions of the fat are;—

(i) To serve as a cushion and protection for the underlying
parts.

(11,) To give roundness to the limba.

(111,) To maintain and retain the body heat.

(iv,) To serve as a reserve of nourishment upon which the
system can draw,

The Muscles.—The muscles or flesh form two-fifths of the
body by weight, and to them the body chiefly owes its contour.
They possess the special property of contracting or shortening
themselves under the influence of a stimulus, and by their con-
tractions they produce the movements of the body and its parts.

The muscles are of two varieties, viz, :—

(1,) Yoluntary Muscles,—These act under the influence of the
will. They number about 240; they are symmetrical and, with
few exceptions, are arranged in pairs, one on each side, and
are attached mostly to the bones. Muscles are attached to the
bones, either directly or by the intervention of a band of tissue
known as a tendon.

The attachment of a muscle to a stationary bone is termed its
origin, and its attachment to a movable bone its insertion.

A typical voluntary muscle, like the biceps of the arm, has a
tendinous extremity at either end, and a ceniral fleshy mass
called the belly.

B L - R .-.IM‘._.H‘_.
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Fig. 12.—Tre Coier Borenriorar Moscnes or THE Homaxw Bopy.

The Structure of Volunfary Muscle.—A voluntary muscle is
composed of reddish fibres, termed fasciculi, enclosed in a
delicate membrane. Fach fasciculus again is made up of a
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THE SOFT PARTS COVERING THE SKELETON. 925

number of bundles of fibres which run parallel with each other.
The fibres are further made up of a number of filaments, or
fibrillee, enclosed in a sheath of membrane. The fibres are
cylindrical in shape, and are marked by very fine lines or strie—
hence voluntary muscles are termed striated, or striped.

(ii,) Involuntary Muscle.—These muscles are independent of
the will. They are not attached to the bones but exist chiefly in
the internal organs, e.g., the heart, the muscles of the alimentary
canal, the arteries, and the viscera.

The Structure of Involuntary Muscle.—Involuntary muscle is
composed of spindle-shaped or penniform cells collected into
rasciculi lying side by side and held together by econnective tissue.
The fibres are not striped; hence these muscles are termed plain
or unstriated.

The Function of Muscle.—Muscular tissue possesses the power
of contractility. When a musele contracts it also becomes thicker
and harder; its ends are drawn nearer together, and in this way
it moves one or both of the bones to which its ends are attached.
This power of contraction in muscle is described as its fone.

Fig. 18. —FLEx10¥ (BENDING) OF THE Forwanm vrox THE ARrM BY THE
CoNTRACTION OF THE Bioers MuscLE.

Rigor Mortis.—Scon after death the muscles by reason of
certain chemical changes become stiff and rigid; this stiffening
is termed rigor mortis, and after some hours it passes off.
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CHAPTER 1IV.

THE CAVITIES OF THE BODY AND THEIR
CONTENTS.

The Cerebro-spinal Cavity, its formation and contents—The Thoracie
Cavity, its formation and contents—The Abdominal Cavity, its formation,
contents, and the relative position of the abdominal organs—The Pelvic
Cavity, its formation and contents.

TaE cavities of the body include :—

1, The Cerebro-spinal Cavity (brain and spine cavity).

2, The Thoracic Cavity (chest cavity).

3, The Abdominal Cavity (belly cavity).

1, The Cerebro-Spinal Cavity.—This cavity is walled in by
the eight bones of the cranium, and the bones of the spine
respectively (see chapter IL.). It is lined internally by a tough
fibrous membrane—the dura mater—and it contains :—

(@) The Cerebrum, or greater brain, which oceupies the whole
of the upper part of the ecranium.

(b,) The Cerebellum, or lesser brain, which occupies the lower
and back part of the cranium.

(¢,) The Spinal Cord, whieh occupies the spinal canal,

9. The Thoracic Cavity.—The Thorae is an air-tight conical
chamber with its apex above and base below; it occupies the
upper third of the trunk. Its walls are composed of a bony
framework, which is formed by the twelve dorsal vertebra be-
hind, the sternum or breast bone in front, and the twelve ribs
with their cartilages on either side (see chapter 11.). The spaces
between the ribs are filled in by muscles—the infercostal muscles.
Above, the thorax is closed in on each side by the first rib and
the muscles at the root of the neck, and below by a large dome-
shaped muscle—the diaphragm (midriff), which separates it from
the abdomen. The inner surface of the thorax is lined by a thin
transparent membrane—the pleura, which is also reflected over
the surface of the lungs.

The thorax contains :(—

(er,) The (Esophagus or gullet, which passes down from the neck
in front of the spine, and pierces the diaphragm to join the stomach

b,) The Two Lungs,oue placed in each lateral half of the chest.

(¢,) The Heart (surrounded by its membranous bag, the peii-
cardium), placed between the lungs and lying obliguely across
the lower two-thirds of the sternum,

d,) Part of the Trachea or wind pipe, which passes down in
front of t1e esophagus.
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(e.) The roots and terminations of the large Blood wvessels
connected with the heart,

{f,; Some large Nerves,

(75 ,
the abdomen, and is placed along the front of the spine close to
the aorta.

3. The Abdominal Cavity.—This occupies the lower two-
thirds of the trunk, and may be divided into two parts, viz. :—
(i,) The Abdomen proper above ; (ii,) The Pelvis below.

I.—TrE ABpoMEN lies between the thorax above and the
pelvis below; it is a flattened eylindrieal cavity, and is bounded

Thyroid body - - . Pleura

Superior ) - [ __ e
Vela cava
Pleura’ _-==" Left lung

{ Pulmonary
artery

Right lung ~

- z Pericardium
Right auriele -~

e .
Right ventricle a= Left ventricle

; "~ Diaphragm
Liver -
~ ™=~ Bpleen
GFall bladder

=

==-- Btomach

“=~«_ § Transv.rse
colon

“=Bmall intestine

Fig.15.—Tur THorACIC AND ABpoMIXAT Orcaxs (Slightly diagrammatic).

above by the diaphragm and ribs, behind by the lumbar vertebre,
and in front and at the sides by the abdominal muscles; its flooris
formed by the pelvic bones. The inner surface of the abdomen is

The Thoracic Duct, which passes up into the thorax from
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lined by a thin transparent membrane—the peritoneum— which
is also reflected over the abdominal organs.
The abdomen contains the follomnrr organs i—

,) The Stomach.
%b; The Small Intestine, which consists of three parts, viz. :—
the duodenum, the jejunum and the ileum.

(¢,) The Lm{;e Intestine, which consists of six parts, viz. :—the
csecum, the ascending wlon the transverse colon, the descending
colon, the sigmoid flexure, and the rectum.

{ﬂ’,] The Spleen (milt).

(2,) The Pancreas (sweetbread).

(f,) The Laver.

(g,) The Kidneys with their duets, the ureters.

In addition to the above, the abdomen also contains :—

(i,) The Aorta— the main artery of the body—which passes
down along the left side of the spine, and gives off numerous
branches to supply the abdominal organs.

(ii,) The inferior Vena Cava, which is placed along the side of
the aorta and carries back to the heart the impure blood from
the lower extremities and the abdominal organs.

(i1i,) The Thoracic duct, which passes up close to the aorta, and
in front of the spine, and is the channel for the conveyance of
the products of digestion (the chyle).

(iv,) Part of the Sympathetic Nervous System.

TaE POSITION OF THE ABDOMINAL ORGANS i—

(i,) Under the left arch of the diaphragm is placed the
stomach.

ii,) Under the right arch of the diaphragm lies the liver,
with the gall bladder just under its right edge.

(iii,) In the centre and lower part of the abdomen lie the
coils of the small intestine.

iv,) In the right groin lies the cecum.
(1, In the right flank is placed the ascending colon,
Across the firont of the abdomen is the transverse colon.

{wa In the left flank lies the descending colon.

(viii,) In the leff groin lies the sigmoid flexure.

(ix,) Transversely across the back of the abdomen is placed
the pancreas.

%,) In the lefé side and touching the stomach is placed
the spleen.

(xi,) In the posterior wall on each side of the spinal column
are placed the kidneys, the right one being close under the liver,
the left one close under the leu:ﬂ

II.—TuE PeLvis.—This is a basin-shaped cavity, bounded be-
hind by the sacrum and coccyz, and at the front and sides by the
pelvic bones (see chapter I1.); it communicates above with the
abdomen, and it is closed in below by a muscular floor termed

- 3 e
e —




— - e ——————— e e =L i e e e

(Coils of
lintestine

Lettlung
1small

Heart
Stomach

AND ABpoMIiNAL ORGANS

8
Front view.

Yom==
just about opposite the navel.)

=l

SN

AID

=
-
\ B
m ¢ =
| # - =
| i o -
* e =2
- 1|-_..|.:...-..I...ﬁ.!1.l...y.~ = _ =
= | "Mye., PR B
! F o= e
Ln =i
el _ : [ B—
= %= 8
= S
F | - LD
B an OF
- =
3z°
_ HE
| Red
| |-
| = =
2 g
\u— —_—
e =
= o™
o =
{ o ol (=
L = -
= & I — e . _ 5
2 E . Eg &8 I e
— =5 N oy = ff =] — =
- = ey # 0'n oo ol =
| =1 = - £ &) = =
i ] e — R - ——
L _ - 0 - = =,
o3 = =
T e T T e e e e b e e S o e oo e - -

- - ek -
et e it s et Rl Ty b g bt et - S it g S e R B e e SR S S et L e e e e A




I
[

CAVITIES OF THE BODY & THEIR CONTENTS. 81

e et e T

Laft luny - Right lung
Bplean J’ Liver
Laft [ Right

hlfluu:.r} 1kddney

=

-
-

-

Fig. 17T.—Tue Same.—(b) Dack view.
(Trousers slipped down; the waist buckle should be opposite the waist.)




et sy

B B et emm———— R L EE S

i
|
|

B TR T el kg T B TET B T AT B S G+ = e L 1

-

A P S T e o B e e e e e e T A PR . A £ —— T T

32 FIRST AlD:

the perineum, in which is situated the opening of the rectum -
the anus.

The organs contained in the pelvis are:—

(a,) The Bladder; this is placed in the centre in front and
has the ureters opening into its base behind.

(b,) The Rectum (termination of the large intestine); this is
placed behind the bladder.

(¢,) In the female the Uterus; this is placed between the
bladder in front and the rectum behind.
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CHAPTER V.
THE BLOOD AND ITS CIRCULATION.

The Blood—Its Physical Characters—Its Structure and Quantity—The
Coagulation of the Blood—The Functions of the Blood—The Kinds of Blood
in the Body. The Heart—The Pericardium—The Bituation and Position of
the Heart—Its Btructure—Its Action—Its Nervous Mechanism. The Arteries
—their Btructure—The Course of the Aorta and its Principal Branches.
The Capillaries—their Structure and Distribution. The Veins—their Btructure
and Distribution. The Circulation of the Blood ; through the Cavities of the
Heart; through the Body (the Systemie eireulation); through the Lungs
(the Pulmonic circulation); through the Liver (the Portal cireulation)—The
Functions of the Cireulation.

TEE nourishing fluid of the body is the blood, and it is
distributed to the various parts of the system by means of the
circulatory organs, which eomprise :(—

A central force pump—the Heart, and a circuit of closed
pipes—the Blood-vessels.

THE BLOOD.

This is contained within the heart and the blood-vessels,

Its Physical Characters.—In the living body blood is a red,
apparently homogeneous, alkaline fluid having a faint odour, a
saltish taste, a specific gravity of 1052 to 1058, and varying
in colour from bright scarlet (arterial blood) to dark purple
(venous blood). :

Its Structure.—Blood consists of : —

(i,) A colourless transparent liquid, termed the Plasma or
liguor sanguwinis, in which float

(ii,) Minute solid particles, termed the blood Corpuscles, in
enormous numbers.

Each cubic millimetre or yx34+ part of a cubic inch of human
blood, contains over five millions of blood corpuscles.

These corpuscles are of two kinds, viz.:—

{@,) The Red or Coloured Blood Corpuscles.—These are soff,
elastic, circular, bi-concave discs, each dise being 3475 part of
an inch in diameter, and of a pale yellow colour; when the
discs are seen in numbers together, they appear red and give
the blood its characteristic colour ; after blood is drawn the red
blood corpuscles adhere to each other by their broad surfaces,
forming rolls (rouleauz) like so many coins.

(b,) The White or Colourless Blood Corpuscles, or Leucocytes.—
These vary in shape and size, some are globular, others are
irregular; they are also larger than the red corpuscles, being
zgpgilt part of an inch in diameter, and each contains one or
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more nuclei in its centre; during life these corpuscles are active,
they constantly change their shape (amcwboid movements), and
possess the power of absorbing foreign particles with which
they come in contact, The white corpuscles exist in smaller
numbers in the blood than the red, there being two or three
white to one thousand red.

| White blood

A eurpuseles,

| showing
nuelei

< _ — .= -«. 1 Red blood corpuscle
(‘:'_j:-? | seen on edge
N

= { Red blood corpuscle
\ seen flat

~ ___.|Red Dblood ecorpus-
T [

eles in rouleaux

G F----

3. « - « =White blood corpuscle

Fig. 18,—DBroon CORPUSCLES (Magnified).

The Quantity of Blood in the Body.—This corresponds to
about ;th of the body weight, and it is distributed to the
various parts as follows :—One quarter to each of the following,
viz., (@,) the muscles; (b,) the liver; (c,) the heart, lungs, and the
great blood-vessels; and (d,) the rest of the body,

The Coagulation of the Blood.—Blood possesses the property
of clotting or coagulating on being shed; about four minutes
after the blood leaves the blood-vessels it begins to clot, becom-
ing first thick and viscid, and then forming a jelly, which in a
short time becomes firmer and finally separates into two parts—
a pale yellow alkaline fluid termed the Serum, and & solid red
mass termed the Clot; this is composed of a network of fine
fibres of a substance called Fibrin, and the red and white blood
corpuscles which are held in its meshes. As long as blood
remains in healthy living blood-vessels it keeps fluid, but if the
vessels become injured or their inner coats become diseased, the
blood begins to clot at the point of injury or disease; the
natural arrest of heemorrhage is due to this clotting of the blood
at the mouths of open blood-vessels, and the measures which the
surgeon adopts to arrest bleeding are practically those which
favour the coagulation of the blood at the point of hemor-
rhage.
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The Funections of the Blood.—The purposes which the blood
fulfils in the body are:—

(1,) To absorb oxygen from the air and carry it to the tissues.
This is effected by the red blood corpuscles (see chapter VI,
““ Respiration ).

(ii,) To absorb the nowrishment derived from the products of
ilgeamﬂn and convey it to the tissues.

(iii,) To mainiain and equalise the heat of the body.
(iv,) To provide the body with moisture.
(v,) To absorb refuse matfer from the tissues and convey it to

the organs of excretion.

Arterial and Yenous Blood :—

(i,) drterial Blood,—This is found in the left side of the heart
and in the arteries; it is pure, of a bright searlet colour, and it
containsg a large quantity of oxygen united with it.

(ii,) Venous Blood.—Thisisfound intherightside of the heartand
in the veins; it is impure, of a dark purple eolour, and it contains
a large quantity of carbonic acid (carbonic oxide) united with it.

The Apparatus concerned in the Circulation of the Blood
COL PriSes . —

1. The Heart.

2. The Blood-vessels,

THE HEART.

This is & hollow musecular organ of a conical shape, 9 to 10
ounces in weight, about 5 inches long, 8% inches broad, and
2% inches deep. If is enclosed in a loose fibrous bag—

The Pericardium, which is conical in shape, having its base
attached to the upper surface of the diaphragm (midriff), and
its apex surrounding the great blood-vessels as they leave the
heart; the perieardium consists of two layers—an outer, which
ia fibrous, and an inner, which is smooth and is reflected from
the root of the large biood-vessels on to the external surface of
the heart. Itsecretes a pale yellow fluid—the pericardial fluid.

The Bituation and Position of the Heart.—The heart is
suspended by the large blood-vessels (which spring from it), in
the centre of the thorax; it is placed between the lungs, which
partly cover it, and it lies in an obligue position behind the
sternum and the costal cartilages, it projects more into the left
than the right half cavity of the chest; and it rests by its
posterior or under surface upon the dmhhmgm The base of
the heart is directed upwards, backwards, and to the right,
and extends from the fifth to the eighth dorsal vertebr:e ;
the apexr of the heart points downwards, forwards, and to the
left, and in the living subject its impulse (beat) mgaumt the chest
wall can be felt in the fifth intercosfal space (space between the
fitth and sixth ribs), 1 inch below the left nipple and 8} inches
from the middle line of the sternum.
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The Structure of the Heart.—The substance of the heart
is composed of muscular fibres, which are arranged in three
layers, viz. :—an inner layer of oblique fibres, a middle layer of
cireular fibres, and an outer layer of longitudinal fibres; the
spaces between the muscular fibres are filled up with fat, which
acts as a cushion. A longitudinal muscular partition divides
the heart completely into two separate halves, a right and a
left: each half is again divided by a fransverse constriction into
two compartments or chambers, which communicate one with
the other by means of an opening—the auriclo-ventricular orifice,
which is guarded by movable partitions or valves; the upper
compartment acts as & receiving chamber for the blood, its
walls are comparatively thin and it is termed an auricle; the
lower compartment acts as a pumping chamber for the blood,
ite walls are thick and it is termed & veniricle. Each chamber
of the heart is capable of containing about two ounces of blood.

The Chambers of the Heart.—

(@,) The Right Auricle.—This occupies the right and anterior
portion of the base of the heart, it is quadrangular in shape,
and it has projecting from its anterior and upper angle a tongue-
shaped portion—the auricular appendiz, which covers the root of
the aorta: the inner surface of the wall of the auricle (excepi
that of the appendix, which is more or less irregular) is smooth,
at the wpper and lower posterior angles there are fwo openings,
viz., those for the superior and infertor vena cava respectively;
these openings are not guarded by valves.

(b,) The Right Ventricle.—This occupies the anterior surface,
the right border and a small part of the posterior surface of the
heart, it extends nearly to the apex, and its upper left angle
becomes continuous with the pulmonary artery; its muscular
wall is thick at the base and thins off towards the apex. At the
base of this ventricle are placed fwo openings which are pro-
tected by valves, viz. :(—

(i,) The auriculo-ventricular opening. Thisis of an oval shape;
it is situated towards the right and can easily admit three
fingers.

(ii,) The opening for the pulmonary ariery. This is smaller
than the above and is placed more towards the leff.

The valve protecting the auriculo-ventricular orifice is com-
posed of three segments or flaps, and is termed the Tricuspid
Valve : the flaps comprising this valve are made up of a thin
transparent membrane, they are triangular and are attachedby
their bages to the wall of the ventricle, and are here continuous
with one another, their points or apices are free and meet in the
middle line. The inner wall of the ventricle is very irregular,
and has projecting from it small muscular pillars, termed the
Papillary muscles; from the tips of these pillars pass thin white
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cords, the Chorde tendine®, which attach themselves to the tips
and under surface of the valves, and prevent these from being
unduly forced back into the auricle. The valve protecting the
orifice of the pulmonary artery is termed the Semilunar valve,
This is composed of three half-moon-shaped flaps of trans-
parent membrane, which are attached by their outer or convex
borders to the inner surface of the artery; their inner borders are
free, project into the vessel, and meet each other in the middle
line. Each flap forms a pocket looking towards the artery;
consequently the valve can permit the passage of the blood in
one direction only, ¢.e., from the ventricle into the artery.

Innnmmte .= -} -; Left common
g >~ 7 )ecarotid artery
F N e Left subelavian

artery

e —~~. yArch of the
Buperior E 5 1_ : = > aorta

vena cava j || il y %Pulmnnar}r

i o (A artery

S =\ Semilunar
YT ‘\'\ oy —— -

Opening of :
superior vena } valves
: cava - . . | Right auricular
Interior of right appendix

aunricle

Opening of } -j;: = \-- Interior of right

, " ventricle
inferior vena

CcAvVa ~Chordse tendiness

Tricuspid valve f R -Right ventricle
Inferior vemt} N

CATE §-Papillary musele

IFig. 19.—RIGHT SIDE OF THE HEART LAID OPEN.
(The arrows indicate the direction in which the blood flows.)

(e,) The Left Auricle.—This is situated along the left ana
posterior part of the base of the heart; it is quadrilateral in
shape. A long tongue-shaped process, the auricular appendiz,
projects from the left side, curves towards the right and rests
upon the pulmonary artery. There are four openings into this
auricle, two on each side; these are the openings of the pul-
monary veins; they have no valves.

(d,) The Left Ventricle.—This occupies the left border of the
heart; in structure it is similar to the right ventricle but its

S
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walls are three times as thick. At its base and placed close :
together there are two orifices guarded by valves, viz.:—

(i,) The Auriculo-Ventricular Opening.— This is placed ab
the left and posterior part of the base; it is oval in shape and
smaller than the one in the right ventricle.

(ii,) The Aortic.—This is placed a little in front and to the
right of the above; it is circular in shape.

The valve protecting the auriculo-ventricular orifice is termed
the bicuspid or mitral valve, it is composed of two flaps of
membrane, the outer edges of these flaps are attached to the
wall of the ventricle and are continuous with one another, the
inner edges are free and meet in the middle line; chorde
tendinee attach the free edges and under surfaces of these flaps
to the papillary muscles. The valve protecting the acrtic
orifice is termed the semilunar; it is similar in shape and
structure to the semilunar valve of the pulmonary artery.

—

Left subelavian artery
Left common carotid artery -
Innominate artery

'

G Pulmonary artery

I

Vi)

/ ) Opening of
i pulmonary vein

Bemilunar valve: of e Y| If Left anricle
pulmonary artery
Semilunar valves of i

aorta

Fig. 20.—LEPT SIDE OF THE HEART LAID OFEN,
(The arrows indicate the direction in which the blood flows.)

The Action of the Heart.—The muscular fibres of the heart
contract, by contracting they become shorter and thicker and
obliterate the cavities of which they form the walls; consequently
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the blood contained in the cavities is driven out. The two
auricles of the heart contract synchronously (at the same time):
this is immediately followed by the two ventricles contracting
together, and this is followed by a pause or period of rest during
which the hearb relaxes and refills; the auricles then again con-
tract, ete. The contraction of the auricles and ventricles is
termed the Sysfole or * beat of the heart; ” the period between
two successive contractions is termed the Diasfole. With each
beat the apex of the heart strikes against the chest wall; this
striking is termed the Cardiac Impulse. The heart beats
in a healthy adult male about seventy-two times a minute.
With each beat blood is forced into the aorta and the arteries,
causing these vessels (which are elastic) to expand; so that a
wave of distension, termed the Pulse, passes down the whole
arterial system, and can be readily felt by the finger in any of
the superficial arteries, e.g., the radial artery at the wrist.

The Nervous Mechanism of the Heart.—The beat of the
heart is aufomatic, and is due to the presence of nerve cells in its
muscular substance. The force and frequency of the beat is
regulated by two sets of nerves. The vagus nerve which has its
origin in the medulla oblongata, besides supplying branches to
the respiratory and digestive organs, also sends branches to the
heart; these branches convey from the medulla impulses which
control or inhibit the heart’s action. The other set of nerves
are supplied from the sympathetic chain, and convey impulses
which accelerate the heart's action.

THE BLOOD-VESBELS.

These are:—

(i,) The Arteries, which convey the blood from the heart to
the various parts of the body.

(ii,) The Capillaries, which distribute finally the blood to the
organs and tissues.

(iii,) The Veins, which bring back the blood from the organs
and fissues to the heart.

The Arteries.—These are fibro-muscular elastic tubes,
which lead from the lower chambers (the ventricles) of the
heart; they contain no valves within themselves (like the veins),
except at their points of origin from the heart, viz,, in the aorta
and the pulmonary artery, and when empty their walls do not
collapse, The main arteries usually oceupy protected situations,
e.g., in the limbs they are found along the inner surfaces and in
the folds of joints, The arteries by continually dividing break
up at length into a number of branches of gradually diminishing
size, which finally end in extremely small vessels of micro-
secopic size—the Capillaries, In some parts of the body arteries
run directly one into the other, forming what are termed
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anastomoses, and thus should one channel be obstructed from
any cause other channels are provided for the passage of
blood to the tissues.

The Structure of an Artery.—A typical artery is composed
of three coats :—

(@,) An outer coat, which consists chiefly of connective tissue.

(b,) 4 middle coat, which consists of muscular and elastic
tissue.

(¢,) An inner coat, which consists of a fine membrane of
epithelial tissue, composed of thin flat cells united together by
their edges.

The larger arteries contain more elastic tissue, the smaller
ones contain more muscular tissue; the former are therefore
more elastie, the latter more contractile.
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Fig, 21.—TRAXBVERSE SECTION OF AN ARTERY AND A VEIN OF
conrEsFoNDING 81ZE (MMagnified).
The course of the Aorta and its Principal Branches.
The Korta.—The main artery of the body starts from the
left ventricle, and at its point of origin gives off two branches—
the Coronary arteries, which turn back over the surface of the
heart to supply its muscular tissue with blood; it then passes
upwards on the right side of the spine, and arches across the
root of the left lung to the left side of the spine,
This arch is divided into three parts, viz.:—
(i,) The ascending aorta.

(ii,) The transverse aorta.

(iii,) The descending aorta.

From the transverse arch of the aorta three branches are given
oft, viz. :—

(i,) The Imnominate artery from the right side of the arch.
This is a short thick trunk about 1 inch long, which divides into
two branches—

(@,) The Right common Carotid. This goes to the right side of
the head and neck.

(b,) The Right Subelavian. This goes to the right upper limb,

(ii,) The Left common Carotid, the second branch. This goes
to the left side of the head and neck.
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(iii,) The Left Subclavian, the third branch. This goes to the
left upper limb.

The Common Carotid artery runs up the side of the neck, and
opposite the upper border of the thyroid cartilage (Adam’s Apple)
divides info two branches:—

(a,) The Imternal carotid.—This buries itself deeply in the
structures of the neck, passes upwards, and enters the skull
through the femporal bone to supply the brain with blood.

(b,) The Exiernal carotfid.—This runs upwards towards the
lobe of the ear, and in its course gives off three large branches,
Vg, i—

(i,) The Facial, which courses over the lower jaw to supply
the face.

(ii,) The Temporal, which courses upwards and in front of
the ear towards the temple to supply the side of the head.

(iii,) The Occipital, which courses upwards behind the ear
towards the occiput to supply the back of the head.

The Subclavian artery passes upwards in an arch behind the
clavicle over the first rib to its lower edge, and is continued into
the armpit as —

The Azillary artery, which extends across the axilla into the
arm, where it is continued on as—

The Brachiul artery, which passes downwards and forwards
along the inner border of the biceps muscle to one inch below the
bend of the elbow, where it divides into two branches, :—

(i,) The Radial artery.—This takes its course along the outer
side of the forearm towards the thumb; here it dips deeply down
and forms by union with the ulnar artery the deep palmar arch,
from which branches are given off to the back part of the hand
and the fingers.

(ii,) The Ulnar artery.—This courses along the inner side of
the forearm to the wrist; here it forms by union with the radial
artery the superficial Palmar Arch, from which branches are
given off to the fingers and palm of hand.

The Descending aorta takes its course downwards through the
thorax along the left side of the vertebral eolumn, it is here
termed the Thoracic aorta, and gives off branches to the infer-
costal muscles, the lungs and other siructures in the thorax; it
then pierces the diaphragm or midriff, enters the abdomen
and is termed the Abdominal aorta, then it passes downwards in
front of the vertebral column, and on reaching the level 6f the
fourth lumbar vertebra it divides into two branches, the Right
and Left common iliac arteries.

The chief branches given off from the A4bdominal aorfa from
above downwards are :—

(i,) The Ceeliac Axis, a short thick branch which divides into
three, viz. (—
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(a,) The Gastric artery to the stomach,

(b,) The Splenic artery to the spleen.

(¢,) The Hepatic artery to the liver,

(i1,) The Renal Arteries, right and left to the kidneys.

(iii,) The Mesenteric Arteries to the mesentery and intestines.

The Common lliac Artery is about 2} inches long and divides
into two branches : —

(i,) The Internal iliac artery.—This passes downwards and
backwards into the pelvis, and supplies the structures contained
in 1t.

(ii,) The External iliac artery.—This passes along the back of
the pelvis to the middle of the fold of the groin; here it per-
forates the abdomen, enters the thigh and becomes—

The Femoral Artery.—This passes down the front of the thigh
to the inner side of the knee, enters the ham and becomes—

The Popliteal Artery, which passes along the middle of the
fold of the ham, and divides just above the bend of the knee into
two, viz:—

(i,) Anferior Tibial artery, which pierces the structures be-
tween the two bones of the leg, passes down the front of
the tibia to the ankle, and is continued on to the dorsum or
upper surface of the foot as the Dorsalis pedis artery.

(ii,) The Posterior Tibial artery.—This passes down behind the
tibia to the inner ankle and the sole of the foot, and gives off a
branch :—

(@,) The Peroncal artery, which passes along on the outside of
the back of the leg to the heel and oufer ankle. At the inner
ankle the posterior tibial artery divides into two branches, viz.:—

(b,) The External Plantar artery.

(¢,) The Internal Plantar artery.

These supply the toes and sole of the foot.

The Capillaries.—These are extremely minute vessels, about
.oy inch wide, which intervene between the smallest arteries
and the eommencement of the veins.
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Their Structure.—~The walls of eapillaries are very delicate,
being made up of a single layer of flat cells, joined edge to edge
to form a tube; these walls are permeable by the white blood
corpuscles and permit the interchange of nutrifive material
from the blood to the tissues, and of waste material from the
tissues to the blood.

The Veins.—These are thin-walled tubes which collapse
when empty. Within the veins there are found valves, which
are usnally placed in pairs and look towards the heart;
these valves are more numerous in the veins of the lower
extremity and in the veins of muscular parts. Some veins,
as the superior and inferior ven@ cave, the pulmonary veins and
the portal vein, contain no valves. The object of the valves is
to prevent the backward flow of blood into the capillaries during
muscular contraction.

The Structure of a vein.—A typical vein has three coats (see
Fig. 21) :—

EB,] An Quter coaf, consisting of elastic tissue and musecular
fibres.

(b,) A Middle coat, consisting of muscular and fibrous tissue,
but much thinner than the middle eoat of an artery.

(¢,) An Imner coat of similar structure to the inner coat of an
artery.

The Distribution of the Yeins.—The veins are more numerous
than the arteries, and are arranged into two principal sets; one,
a superficial set, lies just below the skin; another, a deep set,
accompanies the arteries. All the blood coming from the head,

Valves - - -

Fig, 24.—VEIN OUT LONGITUDINALLT,
(The arrow indicates the direction in which the blood flows,)
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the neck and the upper extremities and the thorax is finally
gathered up into one large vein, the Superior vena cava. All
the blood coming from the lower extremities and the abdomen
is finally gathered up into another large vein, the Inferior vena
cava.

THE CIRCULATION OF THE BLOOD.

1, Through the Cavities of the Heart.—The right auricle
receives its blood from the Superior and Inferior Venae Cave.
As soon as it is full it begins to contract from above downwards,
i.6., from just above the point where the two veins open into it,
the blood unable to pass back into the veins flows downwards
into the right ventricle, which as it becomes full also begins to
contract; the first effect of this contraction is to force some of
the blood behind the flaps of the fricuspid valve, these float up,
meet together and shut off the ventricle from the auricle. As
the contraction proceeds the chorde tendinee attached to the
tricuspid valve tighten by the contraction of the papillary
muscles, and prevent the valve from being forced back into the
auricle; the pressure set up by the continued contraction of the
veniricle finally forces open the semilunar valve of the pul-
monary artery, the blood is driven along this vessel, distends it,
and passes into the lungs. As soon as the right ventricle has
emptied itself it begins to relax, the backward pressure in the
over-distended pulmonary artery fills the pockets of the semi-
lunar valve, brings them together and eauses them to meet in
the middle line; the blood is thus prevented from flowing back
into the empty right ventricle,

The four pulmonary veins pour their blood into the Ileft
auricle; when this cavity is full it contracts in the same man-
ner and at the same time as the right auricle, and the blood is
driven into the leff wveniricle; when this is full it contracts in
the same manner and at the same time as the right ventricle :
as soon as its contraction begins some of the blood is forced
back behind the flaps of the mitral valve, these meet and close
the opening into the left auricle; as the contraction proceeds
the chorde tendinee also tighten and prevent the flaps from
being forced backwards. The continued contraction now forces
the semilunar valves of the aorta and drives the blood along
towards the body, When the left ventricle has emptied itself
it relaxes, the pressure of blood in the overfull and distended
aorta forces back the pockets of the semilunar valve; these
meet and prevent the blood from flowing backwards into the
left ventricle.

2. Through the Body.—Here the blood has a double course,
viz.:—

(i,) The Systemic Cireulation.—The pure arterial blood, which
is bright red, is driven from the lefi veniricle into the aorta,
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1, The carotid arteries ; 2, The innominate artery; 8, The subclavian artary ) 4, The
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and is distribated by its numerous branches to the various parts
and organs of the body; from the arteries it passes into the
capillaries, here it gives up to the tissues its oxygen and the
nourishment derived from the produects of digestion, and takes
up from them the carbonic acid and waste products, and passes
into the veins, which convey it backwards towards the heart;
all the venous blood, which is dark purple in colour, finally
enters the right auricle by the superior and wmferior vene cave.

(ii,) The Pulmonic Circulation.—The venous blood is driven
by the right ventricle into the pulmonary artery, which divides
into two branches, the right and left, which go to the two lungs;
in the lungs, these branches sub-divide into smaller and smaller
vessels, and finally end on the walls of the air cells; circulating
in this capillary network the venous blood meets with the pure
inspired air; from this it absorbs the oxygen and gives up to it
its carbonic acid, watery vapour and some volatile products; it
changes its colour from dark purple to bright red, and is finally
collected into four large vessels, two from each lung—the pul-
monary veins, which bring it back to the left awricle.

The Portal Circulation.—The blood coming from the stomach,
intestines, spleen and pancreas is first gathered up into one
single trunk, the portal vein; this passes into the liver, and
after branching and dividing in its substance breaks up info a
number of capillaries, which finally end in the hepatic vein
which passes from the liver into the inferior vena cava near
its entrance into the right auricle.

The Functions of the Circulation.—The function of the
systemic circulation is to convey oxygen gas (in the red blood
corpuseles) and nufrient matter to the various organs and
tissues, to distribute it to them by means of the capillaries, and
to collect up also by means of the capillaries, substances which
result from the wear and tear, and which are of no further use
to the body and to convey them to the lungs and the other
organs of excretion. The funection of the Pulmonic circulation
is the abration of the blood (see chapter VI “ Respiration ).
The function of the Portal circulation is the elaboration of
nutriment (see chapter VII ** Digestion"').
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CHAPTER VI, '
RESPIRATION.

The Purifleation of the Blood in the Body—The Respiratory Apparatus,
viz,, the Upper Air Passages, the Larynx, Trachea, Bronchi mldIEuugs—Their
structure—Htespiration, how defined—The Respiratory Act—Inspiration and
Expiration—Inspiration, how produced—Expiration, how produced—The
Normal Rate of Respiration—The Quantity of Air respired—Asphyxia—The
change of Venous to Arterial Blood.

The Blood is purified in three different ways, viz. :—

(i,) By passing through the blood-vessels of the Lungs, where
it gets rid of its Carbonic Acid Gas (the result of oxidation of
Carbonaceous or heat-producing substances) and excess of
Water in the form of vapour.

(ii,) By passing through the blood-vessels surrounding the
Sweat Gllands under the surface of the skin (zee chap. ITI, page
23), where it gets rid of excess of Water in the form of Per-
spiration, a small quantity of Carbonic Acid Gas and a little
Urea (the result of destruction of mifrogenous or tissue-forming
substances).

(iii,) By passing through the blood-vessels of the Kidneys (sce
chap. VIII, page 60), where it gives up excess of Water with
a large proportion of Urea and a little wric aeid, both held
in solution (the latter also the result of the destruction of nitro-
genous substances), in the form of Urine.

The Purification of the blood through the lungs is effected by
the process of Kespiration, or the det of Breathing.

THE RESPIRATORY APPARATUS.

This comprises :—

1, The Upper Air Passages, viz., the Mouth, Nose and Plharynz.

2, The Larynz.

8, The Trachea, or Wind Pipe, and Bronchi.

4, The Lungs.

1, The Upper Air Passages (see chap. IX, Fig. 31).

The Mouth. —The cavity of the mouth is bounded on each
side by the cheeks, the floor is formed by the tongue, and the
roof by the palate. The front portion of the palate is hard,
consisting of a bony plate, and is termed the hard palate. The
back part is soft, consisting of a thin sheet of muscle, and is
termed the soft palate.

The soft palate carries in its cenfre a prolongatign termed
the Uvula.

LY
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When the soft palate is fully depressed it separates the
mouth from the pharynx. When it is drawn up over the
posterior nares it shuts off the cavity of the nose from the
pharynx,

The Nose,—This contains a cavity on each side separated by
a central partition. Hach eavity is partly divided into three
chambers by three delicate seroll-like bones—the Turbinated
Bones. The cavities open in front to the exterior by the
nostrils or anterior nares and behind into the pharynx by the
posterior nares.

The mouth and nose are lined by a highly vascular mucous
membrane, so that the air in passing through them is both
warmed and moistened before it enters the lungs.

The Pharynx.—This is a wide, funnel-shaped cavity, four
inches long; its walls consist of sheets of musecular tissue
lined by mucous memhrane. At its lower end the pharynx
opens behind into the (Hsophagus, or gullet, and in front into
the Laryna.

2, The Larynx contains the organ of voice. Tt is placed at the
base of the tongue and forms the entrance to the Trachea. It
has a funnel and ring-like appearance and is composed of nine
cartilages connected by lignments and moved by numerous
muscles, and it is lined by mucous membrane. The opening
into the larynx is chink-like and is termed the Rima Glottidis.
This is guarded by a thin cartilaginous leaf-like structure termed
the Epiglottis (see Fig. 25), which, in the act of swallowing, is
drawn down over the glottis; food or other foreien matter is
thus prevented from passing into the larynx. Situated in the
interior of the larynx are the Voeal Cords. These are placed
horizontally from before backwards, and are four in number,
The two upper ones are termed the False Vocal Cords, They are
merely folds of mucous membrane, and have nothing to do with
voice production. The two lower ones are the True Vocal Cords,
They are composed of fibrous tissue covered with mucous
membrane. The height and depth of the tone depend upon
the number of vibrations of the true voeal cords, the tension
of the cords being produced by the small muscles surrounding
the larynz.

3, The Trachea and Bronchi.-~The traches, or wind pipe, is
a cartilaginous and membranous tube about 4% inches long, It
consists of from seventeen to twenty C-shaped cartilaginous
rings placed one over the other and united by membrane. The
posterior or back wall is formed of musecular tissue. Internally
it is lined by Ciliated Epithelium.

At its lower part the trachea divides into two great branches
termed the Bronchi (one for each lung). These consist of semi-
circles of cartilage united together by connective tissue and

4
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lined by mucous membrane. Each bronchus, after entering the
lung, divides and subdivides into a large number of smaller tubes
__the Bronchial Tubes—until finally each minute bronchial
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Fig. 26.—The Larysx, Tracusa axp Broxcur (seen from the front).

tube divides into a cluster of short, blunt and somewhat dilated
branches. These dilatations are termed Infundibula. The
wall of each infundibulum is folded inwards, partly dividing it
into a number of chambers. Hach of these chambers is termed
an Alveolus or air cell.

4, The Lungs are two large conical spengy masses which fill
up the cavities of the thorax (sce chap. IV, Flig. 18) on each
side of the heart.

e

-




—

—— e

el ——

RESPIRATION, ol

- — - —— — ———

They are surrounded by the ribs, the costal cartilages and
the sternum at their tops, backs, fronts and outer sides ; their

inner sides incline towards the pericardium, and by their bases
they rest on the diaphragm,
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The front portion of the left lung is cut away to show the branching of the
bronchial tubes and the blood vessels,

They are covered by a delicate serous membrane, the Pleura,
which is also reflected over the inner surface of the thorax,
The pleura secretes a thin fluid, the Serous fluid, which enables
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the lungs to work smoothly against the walls of the thorax
during the movements of respiration.

Kach lung is conical in shape with its base below, resting
upon the arch of the diaphragm, and its apex above. This forms
a blunted point and reaches into the root of the neck above the
margin of the first rib. The right lung is divided into {hree
lobes ; it is broader than the left (owing to the position of the
heart) and also shorter, but it is of greater capacity.

The left lung is smaller, narrower and longer than the right,
and is divided into two lobes. A little above the middle of the
inner border of each lung is the roof by which the lung is
connected with the heart and trachea.

The Root is formed by the bronchus, pulmonary arteries,
nerves, lymphatics and pulmonary veins. The lung substance
is made up of a number of air cells or alveoli which are really
the closed dilated ends of the fine bronchial tubes (see above).

The walls of the alveoli consist of fine elastic connective
tissue lined internally by a layer of flattened cells joined edge to
odge. Situated just beneath the cells and in the connective
tissue is a fine network of capillaries formed by the dividing
and subdividing of the pulmonary arferies and veins. The
tissue of the lung is very elastic (so that the amount of air the
lung contains varies); it is light, spongy and of a porous
character, and, when healthy, floats in water,

RESPIRATION.

Respiration may be defined as the taking in by living matter
of oxygen gas, and the giving out of carbonic acid gas.

The Respiratory Act.—This is divided into two parts, viz.,
Inspiration, or drawing air into the lungs, and Faxpiration, or
forcing air out of the lungs.

Inspiration.—In the unopened thorax the pressure of the
atmosphere through the air in the bronehial tubes and alveoli
keeps the lungs distended so that each lung fills up completely
each lateral half of the thorax. In order, therefore, to draw
more air into the lungs the thorax has to be increased in size
by some force exerted by the living body, and this 1s effected
ag follows, viz. \—

(i,) By the jlattening of the Arch of the Diaphragm.—The
diaphragm is a strong muscle which forms the floor of the chest.
[t is tendinous in the middle with muscular fibres radiating all
round. These are inserted into the lumbar vertebre, into the
cartilages of the lower six ribs and into the lower end of the
breast bone. It is arched above so that it is convex to the
thorax. When the diaphragm contracts, the muscular portion
pulls on the central tendinous part, draws it down and causes
the arch to becomse less convex. This flattcning of the
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diaphragm increascs the cavity of the thorax from above down-
wards (see Fig. 29),

Fig, 20.—Diacram 7O sHOowW THOE CHANGES IN THE POSITION OF THE
DiAPHRAGM DURING HESPIRATION.

The dotted lines indieate the position oceupied by the sternum, diaphragm
and abdominal walls at ingpivation.

(i1,) By the Klevation of the Ribs and Sternum.—The ribs in
passing round from the vertebral eolumn behind to the sternum
in front do not pass horizontally round the wall of the chest,
but obliguely downwards. The arches of the ribs also increase
in size from above downwards. The joint also between each
rib and the vertebral column allows of a ecerbain amount of up
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and down movement of the front end of the rib. The spaces
between the ribs are filled by the Inifercostal Muscles, so
that when these muscles contract the ribs are raised The
lower ribs with their larger arches come into the position
yreviously oceupied by the upper ribs with their smaller arches.
The size of the thorax is thus increased from side to side.
Again, as the anterior (front) ends of the ribs move upwards,
they carry the sternum upwards with them, and at the same
{ime thrust it forwards so that the cavity of the thorax is
increased from behind forwards (sce Fig. 30).

Fig. 30 —D1AcrAM TO 8uow THE MoveuexTs oF THE Ilrns axp STERsUM
DURING IIESFIRATION,
The dotted lines indicate the position of the Ribs and Elernum at inspiration.

Expiration.—At the end of inspiration the diaphragm relaxes
and becomes more arched. The respiratory muscles which put
the sternum and costal cartilages on the stretich also relax. The
thoracic cavity, by its natural elasticity, is accordingly reduced to
its original size, and the air contained in the lungs is driven out,

The Normal Rate of Respiration.—When a person is at rest
and is quiet the rate of respiralion is about sevenfeen limes a
minwte. This number is increased during exertion.

As the movements of respiration have to be imitated in
artificial respiration, it is important to bear the normal rate in
mind.

Quantity of Air Respired.—The full capacity of the lungs in
an adult is about 330 cubic inches; in an ordinary respiration
about 20 to 80 cubic inches of air enter the lungs. This is
called Tida! Air. After each ordinary expiration about 200
cubic inches of air remain in the lungs ; thisis called Siationary

Air, By a deep expiration about 100 more eubic inches can be
expelled; this is termed Supplemental Air. The remaining
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100 cubic inches is called Residual Air and cannot be expelled.
By taking a deep inspiration 100 cubic inches extra can be
drawn into the lungs (making up the full capacity of 330 cubic
inches); this is called Complemental Adir.

Asphyxia.—If air from any cause is hindered in passing into
the luugs, the blood in the body becomes more venous, In
order to remove the obstruction coughing is produced. If the
obstruction is mot removed, this venous change is inereased.
The venous blood acting upon the brain causes the respira-
tion to becomeo quicker and more powerful, and a condition
termed Dyspnea is produced. As the dyspnoea increases in
violence all the muscles of the body are thrown into spasmodie
contraction, producing Convulsions. If the obstruction still
continues, the convulsions cease, the beats of the heart become
weaker, and the circulation becomes feeble. After a few respira-
tory efiorts the breathing stops. The heart, then also, aftera few
flickering beats, stops. In warm-bloeded animals death from
asphyxia occurs in from three fo five minutes.

The Change of Yenous to Arterial Blood.—This takes place
as the blood passes along the capillaries of the lungs. Through
the delicate walls of the air.cells gases can readily pass. * The
venous blood brought to the lungs is heavily laden with carbonie
acid. The pure air (the result of respiration) contained in the
air-cells is rich in oxygen. An interchange of gases therefore
takes place. The oxygen gas passes from the inspired air into
the capillaries, and is taken up by the red blood corpuscles.
The carbonie acid gas passes from the blood into the air con
tained in the air-cells and is given out in the expired air,
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CHAPTER VII,
DIGESTION.

Classes of Food Stuffs—The Object of Digest on—The Alimentary Tract,
1ts Structure, and the Changes the Food undergoes in its passage through it.

Tae Food Stuffs required for the nutrition of the body are
divided into the following classes, viz, i—

i,) Nitrogenous Fvod or Proteids—such as lean meaf,
fish, white of egg, etc. These are required for the growth and
nutrition of the tissues, they also provide a cerfain amount
of heat and force,.

(ii,) Carbohydrates gsuch as starches, sugar, etec. These
produce heat and force, and are required for the formation of faf.

(iii,) Fats—such as butter, cream, animal and vegetable fats,
and oils. These produce heat and force.

(iv,) Salts—chiefly the chlorides, phosphates and carbonates
of sodium and potassium, and salts of iron.

(v,) Water.—This is present in all food.

Before food stuffs can be absorbed into the circulation they
must be rendered diffusible.

The object of Digestion, therefore, is to render food capable
of passing through the alimentary tract into the circulation, in
order that it may mix with the blood and make up for the wear
and tear of the body.

THE ALIMENTARY TRACT.

This begins at the mouth and ends at the anus; it is a
musculo-membranous tube, and comprises :—

1, The Mouth.
The Pharyna.
The (Hsophagus.
. The Stomach.
, The Small Intestine,
, The Large Intestine.

The following are the changes the food undergoes in its pas.
sage through the alimentary tract :—1It is first of all taken into

1, The Mouth (see chap. VI, page 48), through the lips; it is
here subjected to a process of grinding by the teeth, and be.
comes mixed with Saliva, which is a clear fluid secreted by the
Salivary glands, which are situated under the tongue at the sides
and lower part of the mouth. This process is termed Masticalion,
or Chewing.

-

T O W Q0 B2




DIGESTION, ov

— —— — —

The saliva moistens the food, and aids swallowing ; it dissclves
some of the minerals and salts, and it acts upon the starchy
part of the food and converts it into grape sugar, which is
diffusible, and can enter into the blood vessels of the stomach.

The food, after being finally divided, passes by the act of
swallowing from the back of the mouth through

2, The Pharynx (see chap. VI, page 49) into :

3, The (Esophagus, or Gullet.—This is a muscular tube about
nine inches long, lined with mucous membrane; it commences at
the bottom of the pharynx, passes down in front of the spinal
column behind the trachea, through the thorax, pierces the
diaphragm, enters the abdomen and ends at the cardiac, or
large end of the stomach.

From the esophagus the food passes into

3, The Stomach (see chap. 1V, Fig. 15).—This is a hollow,
pear-shaped muscular bag, concave at the top and convex below ;
it has a capacity of about two quarts ; it is suspended at the top
of the abdomen, directly under the diaphragm, with its larger or
cardiac end to the left side, and its smaller or pyloric end to
the right side under the liver.

The walls of the stomach are composed of different layers:
the cutside one is a serous covering—the peritoneal coat; then
comes 8 muscular coat in which the muscular fibres run in three
different directions: after this a sub-mucous coat of areolar
tissue containing blood vessels, nerves, and lymphatics, and
finally the internal lining of mucous membrane, which is honey-
comb in appearance and is composed of alveoli or shallow pits
with minute tubes—the gastric follicles—opening into their
bases: these are modified at different parts of the organ to form
the pepiic and mucous glands, which secrete the gastric juice.
I'rom ten to twenty pints of gastric juice are secreted into the
stomach in twenty-four hours; this is a clear fluid, slightly
saltish in taste and acid in reaction, its active principle is pepsine,
it has the property of dissolving proteid substances, such as
meat, cheese, etc., it is also antiseptic. The grumous acid fluid
resulting from the digestion of the food in the stomach is called
Chyme, this leaves the stomach by the pylorus (a circular valve
at its narrow end), and enters the dwodenwm or first part of
the small intestines.

The intestines are divided into two parts, the Small and the
Large.

5, The Small Intestine (se¢ chap. IV, Fig. 15), is formed by a
continuous tube which commences at the pylorus at the upper
part of the right side of the abdomen, passes into the centre
of the abdomen in a succession of coils, and finally unites
with the large intestine at the ileo-cecal valve just above the
centre of the groin at the right side; it is about twenty-one
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feet in length and one inch in diameter; the first part which
is continuous with the stomach, is about ten inches in lengtk,
and is called the Duodenum ; into it open the common bile duel,
which is formed by the junction of the gall duct from the liver
and the duct from the gall bladder, and the pancreatic duct
which carries the pancreatic juice from the pancreas.

The general structure of the walls of the small intestine
somewhat resembles that of the stomach, except that they con-
tain different kinds of glands, viz., tubular, globular or ovoid
(as Peyer’s glands), and lobular (as Brunner's glands).

The second part of the small intestine is termed the Jejunum,
1t 18 about eight feet in length. The last part of the intestine is
termed the Ileum, it is about twelve feet long.

The partially-digested food in passing along the intestine
becomes mixed with the bile and the pancreatic juice, which
enter it through a common orifice.

The Bile, which is secreted by the liver, is a greenish yellow
fuid, slightly alkaline, it has the property of emulsifying the
fats and moistening the mucous membrane; it is also slightly
purgative and antiseptic in its action; about one-and-a-half
to two pints are secreted in twenty-four hours.

Pancreatic juice, which is secreted by the panereas, or sweet-
bread, is a clear fluid slightly alkaline and viseid; it converts
starches into sugar, dissolves albuminous and gelatinous foods,
and emulsifies fats; from half to three-quarters of a pint is
secrefed daily. Besides these, a considerable quantity of intesti-
nal juice is secreted in the intestines, this has the properties
of all the other digestive juices eombined, so as to act on the
remaining undigested food, and render it ready for absorption.

After the food has been digested in the small intestine it
passes downwards, being forced on by the peculiar worm-like
contractions of the small intestine (termed peristaliic action),
and it is here that the absorption into the system takes place.
The peptones, the sugar, most of the salts, and a great deal
of water pass through the mucous membrane into the blood
capillaries; the peptones and sugar after absorption being carried
straight to the liver. The finely divided fats are first saponified
and emulsified by the action of the bile and the pancreatic
juice, and then pass in the form of a creamy looking fluid,
termed Chyle—into the lacieals of the intestines which are
situated in the villi of the mucous membrane. These lacteals
colleet the soluble nourishment Chyle, and carry it on to the
Receptaculum Chyli, which is situated in front of the spine in
the abdomen ; from here it is taken by the Thoracic Duct (see
chap. V, Fig. 25), which passes up the front of the spine into
the thorax, and is discharged into one of the large veins at the
root of the neck, and thus becomes mixed with the blood,
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The remaining undigested food passes through the ileo-cmcal
valve and enters the ascending or first part of the large intestine.

6, The Large Intestine is a convoluted tube continuous with
the small intestine, it is about six feet in length, and from one-
and-a-half to two inches in diameter. It is divided into three
parts—(1,) the Cecum, which is a pouch just above the junction
of the large with the small intestine at the right side of the
lower part of the abdomen; (2,) the Colon, which is sub-divided
into three parts—the Ascending Colon, which commences at the
ileo-cmcal valve, passes up the right side of the abdomen, crosses
the front of the top of the abdomen, when it becomes the Trans-
verse Colon (see Fig. 15, page 28), and comes down the left side as
the Descending Colon, and finally joins (3,) the Reclum at the
lower part of the abdomen on the left side.

The Rectum forms a double curve calied the Sigmoeid Flexure,
it passes down the back of the pelvis, and ends a} the Adnus,
which is guarded at its orifice by a circular muscle.

The remaining nourishment from the food is taken up by the
vessels of the large intestine, the indigestible residue which is
left becomes more and more solid, and is at last evacuated in the
form of feces. Under ordinary cirenmstances the food takes
about twelve hours in passing through the small intestine, and
from twenty-four to thirty-six hours in passing through the
large intestine,
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CHAPTER VIII,
EXCRETION.

_ The Organs of Excretion, vis., the Lungs, the Bkin, and the Kidneys—
The Kidneys, their Sfructure and Functions.

THE tissues of the body are constantly undergoing oxidation,
which is a process of waste; these waste products, the chief of
which are carbonic acid, water, and urea, must be got rid of
from the body, and this is efiected by the

Organs of Excretion, which comprise—

1, The Lungs. (See chap. VI).

2, The Skin. (See chap. IV).

8, The Kidneys.—These discharge the urea, most of the
minecral matter, and a large quantity of water in the form of
Urine, They are placed on the loins, one on each side of the
vertebral eolumn (se¢ chap. 1V, Fig. 17). Each kidney is about
four inches long, two to two-and-a-half inches wide, and one
inch thick, and weighs about four ounces. The surface of the
kidney is smooth, its outer border is convex, its inner border is
concave, and here the renal arteries, veins and ureter enter it.

The substance of the kidney is richly supplied with blood-
vessels; it is made up of a number of coiled tubes—the urinary
tubes—which terminate towards the surface, in dilatations
termed the Malpiqhian capsules. Into each capsule enters a
small renal artery, which breaks up into a bunch of capillary
vessels, called a glomerwlus; a small vein carries the blood from
the glomerulus into other veins, these finally unite and empty
themselves into the inferior vena cava. It is during the circu-
lation through the glomeruli that the blood gets rid of

(i,) The Water, and (ii,) the Urea, which pass into the tubules,
and from them into the ureters, in which the tubules end. The
ureters open below into a muscular bag, the bladder, which is
situated in the pelvis; and from the bladder the urine is expelled
externally.

About two to three pints of water are discharged daily by the
kidneys.
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CHAPTER IX.
THE NERVOUS SYSTEM.

The duties of the Nervous System—Its divisions—The Brain, its structure
and functions—The Cranial Nerves, their distribution and functions—The
Spinal Cord, its structure—The Spinal Nerves, their structure and functions—
Reflex action—The Sympathetic Bystem, its structure, distribution and
functions,

Tar duties of the Nervous System are to control and regulate
all the functions of the body.
The Nervous System is divided info:—
I.—The Cerebro-Spinal Sysfem, consisting of the brain, spinal
cord and the cerebro-spinal nerves.
I1.—The Sympathetic System, consisting of the sympathetic
ganglia and nerves.

I.—THE CEREBRO-SPINAL BSYSTEM.

The Brain.—This fills the whole of the cavity of the craninm
and weighs in an adult male about 3 Ibs. It is enclosed in
three membranes, viz. .—(¢,) An external one—the Dura Mater
—which is tough and fibrous, rough on its outer side where it
is united to the skull, and smooth on its inside where it comes
in contact with (b,) The middle membrane—the Arachnoid—
which is a delicate, transparent, serous structure; (¢,) An
inner membrane—the Pia Mater. This is very delicate in
structure and covers the immediate surface of the brain, It
contains the blood vessels which supply the surface of the brain
with blood.

The Brain is divided into four parts, viz. :—

(i,) The Cerebrum, or Large Brain.—This fills the entire cavity
of the upper part of the skull and comprises nearly seven-eighths
of the whole of the brain., It is divided into two lateral halves,
the right and left Hemispheres. Each of the hemispheres again
is divided from the front backwards into three lobes, viz., the
Anterior, Middle and Posferior lobes. The surface of the brain
is much increased in area by being thrown into folds or
convolutions.

The substance of the cerebrum is made up of a thick layer of
grey matter surrounding the white fibrous nerve tissue.

The cerebrum is the chief seat of sensation, intelligencé, the
will and the emotions.

(ii,) The Cerebellum, or Small Brain is placed at the lower
part of the back of the skull, immediately under and covered by
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the back of the cerebrum. It is also divided into two Hemi-
spheres. It is composed of grey mafler which surrounds the
fibrous white matter. Its surface is convoluled, and on section
it presents a beautiful figure like the branches of a tree, termed
the arbor vite (tree of life).

The chief function of the cerebellum is to regulate or
co-ordinate muscular movements as seen in running, walk-
ing, ete.

(iii,) The Medulla Oblongata.—This is placed under the
middle of the cerebrum and just in front of the cerebellum. It
igs about 1 inch long, broad above where it is continuous with
the cerebrum, and narrow below where 1t passes into the spinal
cord. It consists of whife matter outside and grey matter inside.

The function of the medulla is to govern various involuntary
movements, as the acts of breathing, swallowing, ete.

(iv,) The Pons Varolii.—This is a broad band of nerve matter
passing round in front of the medulla oblongata. It connects
the two hemispheres of the cerebellum.
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Fig, 31, —LONGITUDINAL BECTION THROUGH THE IEAD.

The Cranial Nerves are of two kinds, vis, :—

(i,) Sensory Nerves.—These convey sensation—either speeial,
such as light, sound, smell ; or general, such as a feeling of pain,
resistance, etc.—from the exterior to the brain,

—_— T
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(ii,) Mofor Nerves.—These convey impulses from the central
nervous system to the musecles, causing the latter to contract
and produce movement.

The cranial nerves ars arranged in twelve pairs and are given
off from the lower and front part of the brain. They are
numbered as follows from before backwards :—

lst Paw.—The Olfactory Nerves, or nerves of smell, which
send fibres to the mucous membrane of the nose and convey the
various sensations of scent to the brain.

2nd Pair.—The Optic Nerves, or nerves of sight, which go to
the ayes.

3rd Pair.—The Motor Oculi, which move the eyes.

4th Pair.— Motor Nerves, to one of the external museles of the
eyes.

S5th Pair.—The Trigeminal; large nerves, both motor and
sensory, each dividing into three branches, hence called Tri-
geminal ; to supply the skin of the face, the muscles of the
lower jaw and the tongue.

6th Pair.—Motor Nerves, to the external muscles of the eye.

Tth Pair.—The Facial Nerves, to the muscles of the face.

8th Pair.—The Auditory Nerves, or nerves of hearing, to
the internal ear.

9th Pair.—The Glogso-pharyngeal Nerves, both sensory and
motor. Sensory fibres go to the tongue and produce the sense
of taste, and motor fibres to the muscles of the pharynx.

10th Pair.—The Pneumogastric Nerves, both sensory and
motor, to the larynx, lungs, heart, stomach and liver.

11th Pair.—-Motor Nerves, to special museles of the neck,

12th Pair.— Lingual Nerves, to the musecles of the tongue.

The Spinal Cord (see chap. IV, Fig. 14).—This is eontinuous
with the lower end of the medulla oblongata. It commences at the
level of the upper border of the atlas, or first vertebra, and passzes
along the whole length of the spinal eanal to the first lumbar
vertebra, It is about eighteen inches in length and one-third to
half-an-inch in diameter, cylindrical in form, and somewhat flat-
tened in front. It is surrounded by the same three membranes
as the brain, which are continuous with those of that organ.

Spinal Nerves.—During its passage along the spinal canal
the spinal cord gives off thirty-one pairs of nerves, called the
spinal nerves (see Fig. 14, p. 27). These emerge from each side
of the spinal ecord by two roots, an anterior or mofor root and a
posterior or semsory root (see Fig. 82). These roots almost
immediately unite, forming nerve trunks of mixed character,
which pass out of the spinal canal at ifs side between the
vertebrse to all the different parts of the body. At the lower
and of the spinal cord the nerves come off in a thick brush
termed the Cauda Eguina, or horse's tail.
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Reflex Action.—The sensory fibres of a mixed spinal nerve

convey semsory tmpulses to the grey matter in the posterior !
horn.” Here these impulses so act upon the grey matter that
Anterior
Antorior horn of Anterior

mator root  grey mabbar fissuro
I~ r '

P

=g

Ganglion FPosterior or Posterior Posterior
sensory root horn of filssmras
gray matter

Fig. 82, —TrAxavERSE BrerioN THROUGH TEE Brixarn Comrn.

they eause new impulses to arise—motor impulses. These pass )
from the grey matter of the anterior horn to the muscles,

causing them to contract. This movement takes place without

the action of the will or brain, and is termed reflex action.

II.—THE SYMPATHETIC BYSTEM.

The sympathetic system consists of a row cf Ganglia or nerve
centres passing down each side of the front of the spine. These
give off nerves to all the internal organs—the heart, lungs,
stomach, intestines, etc., and also to the coats of ﬂl[‘ hIn:wt:a
vessels ; f'hﬂ:? are connected with the cranial and spinal nerves
by small branches. The sympathetic nerves are not under con-
trol, and work mﬂﬁpv]ldunh of the will; they regulate the
functions of life—circulation, respiration, secretion and excre-
tion—even when the brain is at rest or paralysed, as during
sleep, insensibility from apoplexy, injury to the brain, alcoholic
poisoning, influence of chloroform, nitrous oxide gas, efe., in
this way keeping the functions of the body going while the
brain is recovering itself. They also regulate the contracticns
of the blood-vessels and the consequent 51:1;1113- of blood to the
different parts of the body,




PART IL

OCHAPTER X,
THE APPLICATION OF BANDAGES.

Uses of Bandages—Kinds of Bandages—The Triangular Bandage ; how to
make it, how to fold it for storage, its advantages, ways in which it may be
used, manner of folding it broad or narrow, the “reef " and “‘ granny " knots,
methods of applying the narrow, broad, and large arm slings—The Triangular
Bandage for wounds of the scalp, forehead, back of head, temple, chin, ears,
side of face, eve, neck, shoulder, chest, baeck, ribs (also for fracture of), abdo-
men, upper arm, elbow, forearm, wrist, hand, hip, thigh, knee, leg, foot, lower
part of abdomen or perinseum, groin—The Triangular Bandage for the stump
of a limb, for fracture of the lower jaw, for securing splints, for arresting
hemorrthare—The Roller Bandage ; its divisions, its sizes, how to roll it, its
named parts, points to be rr::lnmuﬁcre{i in its application, the manner in which
it may be applied—The Circular Bandage—The Bpiral ljnndaﬁ—-’l‘hc Reverse
Bpiral Bandage—The Oblique Bandage—The Figure of 8 Bandage—The Bpica
Bandage—The Spiea for the groin, the shoulder, the female breast, the thumb,
the great toe, the heel, the elbow, the knee—To apply the roller bandage to the
upper extremity, to the finger, to the lower extremity—The Head Bandages, viz.
capeline and twisted—Bandage for the chest and the abdomen—Bandages of
special form, viz.—The Square Bandage—The Four-tailed Bandage for the
jaw, head, and knee—The Many-tailed Bandage and the T Bandage.

BivpagEs ARE EMPLOYED FOR THE FOLLOWING PURPOSES :—
(i,) To give support to injured parts.
(ii,) To keep dressings in place,
(iii,) To fix splints and other apparatus.
(iv,) To overcome excessive muscular action,
(v,) To stop bleeding by means of pressure.
(vi,) To protect wounded parts from exposure.

Tae Kixps oF BANDAGES IN GENERAL USE ARE :(—

(I,) The Triangular Bandage.
(I1,} The Roller Bandage.
(I11,) Bandages of special form.

I.—THE TRIANGULAR BANDAGE AND ITS APPLICATION.

To make the Triangular Bandage.—Take a piece of linen or
unbleached calico not less than 38 inches square, fold it diag-
onally and eut it along the fold. Each of the triangular pieces
will then form one bandage. The named parts of the Triangular
bandage are: The base of the triangle—this is termed the Lower
Border; the two sides of the triangle—the Side Borders; the

5
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apex of the triangle—the Point; the remaining corners of the
triangle—the two ends. (Fig. 38.)

POINT

END

LOWER BORDER

Fig. 38.—Triawcunak DaxpAGE,
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Fig, 84. - Method of folding friangular bandage for storags.
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To fold the Bandage for SBiorage.—First, spread the bandage
out flat, then fold it perpendicularly down the centre, placing
the right end on the left. Now bruzg the ends thus folded and
the pmnt to the centre of the lower border, forming a square;
then fold the square in half from right to left, next fold the two
ends over or vice versa, making them meet in the centre ; now
double again in half (this will give a packet 'T'”xﬂﬁ”} and
F-']EEIC'I.I'!'E} with a pin. If folded over once more it forms a neat pad.
(Fiz, 84.)

The Triangular Bandage has the following advantages :—
It can be easily made from a handkerchief, and is therefore
well suited as an emergency bandage; its application can be
easily acquired; temporary dressings may be fizxed better
with it than with the Roller bandage, and it can be used for
almost every purpose for which a bandage is required.

Fig. 35.—Method of folding triangular bandage broad and narrow for use.
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The Triangular Bandage may be applied:
(i,) Unfolded (called a ** whole cloth'').
(ii,) Folded broad.
(1ii,) Folded narrow.

To Fold the Bandage Broad or Narrow.-Spread the
bandase out and carry the point down to the lower border.
If required broad, fold it lengthways upon itself once. 1i
required marrow, fold it lengthways upon itself twice. (Fig.
35.)

To fasten the Bandage after applying it, either pin 1%
with a safety pin or tie a reef or sailor's kiol ; never tie a
“granny’ knot

Iig 56 g, 8Ba,
Figs, 86, 86¢ — * Rerr Kxor.

To tie the Reef Knot proceed as follows: hold the ends
of the bandage in the two hands; wind the end held in the
right hand over that held in the left; then wind the end now
held in the left over that held in the right, and bring it

e §

through the loop. (Fig. 36.)

Fig. 36D,

Figs. 86, 838c.—" Grawwy™ Ryor.
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.

The reef knot, if properly tied, should have its free ends lying
in the same line as the bandage (Fig. 36a). In the * granmy"”
knot the ends lie at right angles to the bandage (Fig. 86¢).
The advantages of the reef knot over the *‘‘granny’ are, that
it is firmer, is less liable to slip, and it is easily untied.

THeE UsSE oF THE TRIANGULAR DANDAGE As A SLING
FOR THE ForREARM, -

The following slings may be applied with the Triangular
bandage :—

1.—The Narrow Arm Sling.—This is applied by first folding
the bandage narrow, then placing one end over the shoulder of
the uninjured side, and allowing the other end to hang down in

is now bent to the required height, the
hanging end is drawn up in front of it and
over the shoulder of the injured side and
the two ends are then tied behind the neck.

2.—The Broad Arm Sling.—This is made
by folding the bandage broad, i.e., once on
itself, and is applied in precisely the same
way as the narrow arm sling,
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T
e rr.-f":"' wik

s
=

i

Fig. 87. 3 Fig. Ta.
Figs. 37, 37Ta.—The Large Arm Sling applied as a support for the Forearm.
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3.—The Large Arm Sling is applied in two ways:—

(i,) As a Support for the Forearm, thus :—Place the apex of
the bandage below and well beyond the elbow of the forearm
on the injured side, and the upper end across the top of the
opposite shoulder (Fig. 87); then carry the forearm across the
chest to the desired level, now bring the lower end upwards
across the forearm, pass it over the shoulder of the injured
side, and tie the two ends behind the neck; then draw the apex
forward over the point of the elbow and pin it to the bandage
in front. (Fig. 37a.)

B i I e o L TP
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Fig. 85z,
(ii,) As a Support for the Elbow, thus:—Place the bandage

with one end on the shoulder of the injured side and the apex
pointing in the opposite direction to the elbow ; then flex the
forearm on the injured side, and place it across the front of the

chest with the fingers touching the opposite shoulder (Fig. 88);
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now draw the lower end over the elbow and across the front of
the chest to the top of the shoulder on the uninjured side, and
tie it to the upper end (Fig. 38a; then take the apex, fold it
well over the forearm and pin it to the bandage above on the
injured side. (Fig. 38b.)

Fig. 885,
Figs, 88, 88a, 38b.—The Large Arm Sling applied as a support for the Elbow

Trae TRIANGULAR BANDAGE FOR WOUNDS.

Here before applying the triangular bandage, it is important
in all cases to first apply to the wound clean (antiseptic) dressing,
in the form of a pad.

i,—For a wound of the Secalp, first fold the lower border of
the bandage lengthways to form a hem 1% inches wide, then
place it with the middle of the hem over the centre of the fore-
head just above the root of the nose, and the point hanging over
the back of the head to the neck; now carry the two ends back-
ward above the ears (which are left out), eross the ends behind at
the nape of the neck over the point and below the occiput (the
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prominence at the back of the head); this is important, other-
wise the bandage will not remain tight, bring the ends forward
and tie them in front on the forehead, Fig. 39. Next pull the
point down, to make the bandage fit well over the head, then turn
it over on to the top of the head and pin it. (Fig. 39a.)

Figs, 89, 89a.—The triangular bandage for the Head.

2.—For wounds of the Forehead or Back of the Head, fold
the bandage narrow, place the centre of it over the pad on the
wound, carry the ends horizontally round the head, cross them,
and knot off over the dressing.

3.—For a wound of the Temple, place the centre of the
bandage folded narrow on the opposite temple to the one
wounded, bring the ends forward, eross them over the pad placed
on the wound (Fig. 40), then carry them respectively over the
top of the head and below the jaw, and tie on the sound
temple exactly opposite the crossed ends. (Fig. 40a.)

4.—For wounds of the Chin, Ears, or Side of the Face, place
the centre of the bandage folded narrow under the chin, carry
the ends upwards and tie on the top of the head.

5.—For wounds of both Eyes, place the centre of the bandage
folded narrow on the bridge of the nose, carry the ends back-
wards, cross them, bring Lhmn forward and tie in front.

6.—For a wound of one Eye, place the centre of the bandage
folded marrow over the injured eye, pass the ends obliquely,
one upwards over the forehead and the other downwards over
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the ear, cross them behind, and below the oceiput, then bring
them forward and tie over the pad on the wound. (Fig. 41.)

o ‘.._\\ -«.

.
— k-
u, ey

Fig 40, Fig, 40,
Figs, 40, 40a.—The triangular bandage for the Temple.
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Fig. 41 —The triangular bandage for the Eye,

7.—For a wound of the Neck, place the centre of the bandage
folded broad or narrow (according to the size of the wound), on
the pad, carry the ends round the neck, cross them, bring them
back and tie over the pad. f

8.—For a wound of the Shoulder, place the centre of the '
bandage unfolded on the point of the shoulder, with the point
of the bandage well up to the angle of the jaw, and the lower i
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border across the middle of the
upper arm, then carry the ends
round the arm, eross them on the
inner side, bring them forward and
tie on the outside ; now place the
forearm on the injured side in a
narrow arm sling, then pass the
point of the bandage under the
sling, double it back on itself, and
pin it to the bandage on the top of
the shoulder. (Fig. 42.)
Note.—Should the shoulder be
injured so as not to be able to bear
the weight of the forearm in a sling,
after applying the first bandage to
the wound, take a second bandage %
. folded marrow, place the centre of
it over the point of the first bandage,
earry the ends obliquely downwards
and tie them under the armpit on
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Fig. 4‘.’-—&']!9 triangular bandage
for the Shoulder.
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Fig. 45, Fig. 43a,
Fligs. 43, 43a.—The triangular bandage for the Chest,
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the sound side, then double the point back on itself and pin
it to the bandage on the top of the shoulder.

9.—For wounds of the Front of Chest, apply the bandage
unfolded, with its cenfre across the front of the chest and its
point over the shoulder on the injured side (Fig. 43); carry the
two ends round the chest and tie them at the bfw]-: lLT'.’I:II“ one
end longer than the other; now draw the point well over the
shoulder and tie it to the ]m:gm' end behind. (Fig. 43a.)

10,—For wounds of the Back, apply the bandage in a reverse
way to the above. (Figs. 44, 44a.)

Fig. 44. Fig. d4e.
Figs, 44, 44a.—The triangular bandage for the Back.

11.—For a wound of the Side of the Chest, take a bandage
folded broad, apply the centre of it over the pmﬂ on the w uunﬂ
carry the ends round the chest and tie on the opposite side.
Note.—In applying this bandage it should be fied just tight
enough to retain the pad in position, but it should not compress
the chest wall unduly.

12.—For a wound of the Abdomen, apply the centre of the
bandage folded broad over the pad on the wound, and tie the
ends at the side,
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13.—For a wound of the Upper Arm, appl;,r the middle of
the bandage folded narrow over the pad on the wound, carry the
ends backwar ds, cross them behind, bring them forward and tie
in front; then place the forearm on the injured side in a
narrow arm shing, (Fig. 458.)

Fig. 45.—The triangular bandage for the Upper Arm.

14,—For a wound of the Elbow, a bandage may be applied
in two wayvs :—

(i,) Flex the elbow; then, after turning in a broad hem on
the lower border of the bandage, place the centre of it over
the point of the elbow with the point of the bandage up-
wards, pass the ends round the forearm, cross them in front,
Carry them round the arm again, cross them behind above the
joint, bring them forward and tie in front (Fig. 46); then draw
the point well down and pin it to the bandage below (Fig. 46a).
Now place the arm in a narrow arm sling.

(ii,) Flex the elbow, then place the centre of the bandage
folded broad over the point of the elbow, bring the ends forward,
cross them in front, carry them backwards round the upper part
of the forearm, cross them behind and below the point of the elbow
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securing the lower edge of the broad bandage, then bring them
forward, again eross them in front, now carry them backwards
round the lower part of the upper arm, securing the upper edge
of the broad bandage, and tie behind just above the point of the
elbow (Fig. 46b). Then place the forearm in a narrow arm sling.

Fig. 48a. Fig. 46b.
Figs. 48, 48a, 460.—The triangular bandage for the Elbow.

15.—For wounds of the Forearm, or of the Wrist, apply
the bandage folded narrow in the same manner as for the upper
arm, and then place the forearm in a large arm sling.

16.—For a wound of the Hand.

(i,) To cover the Open Hand.—Spread out a bandage unfolded,
place the hand upon it with the wrist on the centre of the lower
border—palm downwards and the fingers towards the point
(Fig, 47)—turn the point over the fingers and carry it across to
the back of the wrist, then draw the bandace downwards on
each side of the hand (Fig. 47a), and pass the ends upwards
round the back of the wrist, cross them over the point (Fig. 475);
then carry them in front of the wrist, bring them back again
and tie them over the point (Fig, 47¢) ; now draw the point over
the knot and pin it to the bandage below.
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Fig. 47e.

Figs. 47, 47a, 47h, 47¢.—The triangulur bandage for the Open Hand.
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(ii,) To cover the Palm or the Back of the Hand.

For the Palm.—Place the centre of the bandage folded narrow
over the pad on the wound, bring the ends round the hand, cross
them on the back obliquely; then bring them over the wrist for-
wards, cross them in front, carry them back again over the wrist,
and tie. (Fig. 48.)

For the Back.—leverse the process.

Fig. 45—The triangular bandage for Fig. 49.—The triangular bandage for
the Palm of the Hand, the Fist.

(iii,) For a wound in the Palm of the Hand, either of the
following methods my be used:—

(a,) Place a firm pad in the palm to well fill it, and bend the
fingers over the pad, now apply the centre of the bandage folded
broad longitudinally across the bent fingers, carry the ends up
towards the wrist, cross them just below the root of the thumb,
then take them round the wrist and cross them on the opposite
side, bring the lower end forward and ecarry it over the first
knuckle of the index finger to the back of the wrist, now carry
the upper end from within outwards once or twice round the
wrist and then tie the two ends together. (Fig. 49.)

(b,) Squire's Method.—After placing a firm pad in the palm of
the hand and bending the fingers over it, apply the centre of
the bandage folded broad across the back of the wrist (Fig. 50);
now carry the thumb end of the bandage diagonally across the
front of the hand over the knuckles, and across the back of the
hand to the thumb side of the wrist again (Fig. 50a); then
carry the other end diagonally across in the opposite direction
(Fig. 50b) ; now bring both ends round to the front of the wrist,
cross them, pull tight, carry them round to the back of the
wrist, and tie (Fig. H0c).
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I - (¢,) Spread out a bandage unfolded, turn up a fairly broad hem

5 on the lower border, then place the closed fist with a firm pad in i
it on the centre of the bandage—back of the hand downwards —
bring the point over the fist to half-way up the forearm, carry
the ends forward, cross them in front on the wrist, then carry

e e e

Fig. 50B. Fig. bie.

i Figs. 50, 50a, 505, 50c,—The triangular bandage for a Wound in the Palm of
4 I the Hand (Squire’s Method).

| LB them backwards and cross them on the back of the wrist, again
18 bring them forward and tie in front, now draw the point firmly
£l down over the knot and pin it to the bandage below,
' After the hand has been bandaged by any of the above
methods, the elbow should be supported in the large arm sling. ;
17.—For a wound of the Hip, first tie one bandage folded ‘|
‘qit narrow, like a waist belt, round the body just above the hips;
i then apply the centre of a second bandage wunfolded on the
i wounded hip, with the lower border well down on the thigh,
i1l carry the ends backwards round the thigh, eross them behind,
145 bring them forward, and tie them on the outside: now pass the
point under the narrow bandage, bring it down and pin it to
the bandage below. (Fig. 51.) i
18.—For a wound of the Thigh, Knee, or Leg, apply the :
bandage folded broad, in the same manner as for the upper arm.
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In applying the bandage to the knee, the leg should be kept
straight and the knot ~=.l1mii{1 be tied below the knee-cap.
19.—For a wound of the Foot, spread out a bandage unfolded,
place the foot on the centre of it with the toes towards the
point, draw the point upwards over the instep; take one of the
ends in each hand close up to the foot, h:lm them forward
round the ankle to the front and over the pmn[ cross them on
the instep, carry the ends back round the ankle, cross them
behind, catching the lower border of the bandage, hring them
forward again and tie in front on the ankle; now draw the point
well over the knot and pin it to the bandage below. (Fig. 52.)

iy, 51.~The triangular bandage Fig. 52.—The triangular bandage
for the Hip. for the Foot.

20.—For a wound of the Lower Part of the Abdomen or
of the Peringum, the bandage may be applied in two ways:—
(i,) Apply the bandage wnfolded with its lower border upper-
most and the centre nf the bandage well over the front of the

lower part of the abdomen ; pass the two ends backwards and
6
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tie them behind ; draw the point down to tighten the bandage;
then carry it between the legs, draw it up 'well behind and tie
it to the ends. (F'ig 53

Fig. 53.—The triangular bandage for Fig. 54 —The triangular bandage for
the lower part of the Abdomen. the Groin.

(ii,) Tie one bandage folded narrow just above the hips, like
a waist belt; take another bandage also folded narrow, pass
one end beneath the waist bandage at the centre of the back,
fold it over and pin it, then bring the other end forward
hetween the thighs, pass it under the waist bandage in front,
fold it over and pin it.

91.—For a wound in the Groin, tie two bandages folded
narrow end to end ; apply the centre of this double bandage to
the back of the thigh, just below the butfock, bring the ends
forward, cross them over the pad on the wound in the groin,
carry them back above the hips, and tie in front, (Fig. 54.)

99.—For the Stump of a Limb, lay the bandage unfolded
below the stump with the lower border upwards, draw the point
well over the stump; bring the ends forward, eross them over the
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point, carry them back, again cross them, bring them forward
and tie in front; now draw the point forward well over the

knot and pin it to the bandage below. (Fig. 55.)

Fig. 55—The triangular bandage for a Stump,

THE TRIANGULAR BANDAGE FOR FRACTURES.

The Triangular bandage may be used.

1.—For putting up the following Fraciures:

(i,) Fracture of the Jaw.
(ii,) Fracture of the Ribs.
(iii,) Fracture of the Clavicle,
(iv,) Fracture of the Pelvis.

(See Chapter XI1I, Fractures.)

2.—For fixing Splints to Limbs.—If it is required to secure
splints to the arm, forearm, wrist, leg or ankle, the bandage
should be used folded narrow; if splints are to be tied to the
thigh or knee, the bandage should be folded broad. Hither of
the following methods may be adopted :—

(i,) First adjust the splints to the limb, now raise and steady
the limb; then place the eentre of the bandage folded either
narrow or broad, as the ease may be, over the outer gplint at the
spob where it is to be tied, pass the two ends round the limb,




|
1|
.

=

84 FIRST AID:

cross them on the inside, bring them forward and tie on the
outside over the centre of the splint.

(ii,) By the Looped Triangular bandage, which is applied as
follows : Take a triangular bandage folded marrow or broad,
double it lengthways upon itself; then, afteradjusting the splints
to the limb, raise and steady it, and place the loop from
above upon the outer splint at the spot where the splints
are to be tied, carry the ends round the limb from without
inwards, then pass both ends through the loop, one from right
to left and the other in the opposite direction ; now tighten the
bandage by steadily drawing on the two ends, and then tie
over the centre of the splint (Fig. 56). The advantage of this
method is that splints can be easily fixed without unduly dis-
turbing the parts, Nofe.—Always fix splints to the limb first
above the seat of fracture.

Fig. 56.—The looped triangutur bandage for Splints.

THE TRIANGULAR BANDAGE TO ARREST HEMORRHAGE.
Here the Triangular bandage may be used :
1.—To Improvise a Tourniquet.
9.—To Bandage the Limbs to each other in the Method

of Forced Flexion. (For these, see chapter XI, Hemorrhage.)
3.—As a Knotted or Twisted Bandage. This method of
application is described above (see Wound of Temple, page 72).
4,—For Venous Hezmorrhage. To tie round a limb.
Caution.—After bandaging for hemorrhage, do not in the
absence of the surgeon leave a tight bandage on for more than
three hours.

II.—THE ROLLER BANDAGE AND ITS APPLICATION.

The Roller Bandage is essentially the bandage for use in all
cases where it is required to maintain firm pressure, e.g., to
control bleeding, to fix dressings after operations, ete. For

—

-
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emergency eases in non-professional hands the Roller is not so
well adapted as the Triangular, as it requires for its proper
application considerable skill and experience.

RorLnrr BANDAGES MAY BE DIVIDED INTO—

1.—Elastic Bandages.—These are of several kinds, woven, india
rubber, etc.; they are used to check the flow of blood when drawn
tightly round a part and to give support, as in varicose veins.

2.—8emi-elastic Bandages.—These are made out of flannel,
domette, silk, cotton, net, ete. As they lie more smoothly, they
are easy to apply and do not want reversing.

3. Non-elastic Bandages.—These are made out of grey
sheeting, unbleached or bleached calico, linen, ete., and are the
roller bandages in general use.

THE SIZES OF THE IIoOLLER BANDAGE FOR ADULTS ARE AS
FOLLOWS '\ —

Part. Breadth. Length,
For the Head - - 2to2fins. - 5 to7 yards.
» Finger - - 2 in. S T
+ Hand - - 1:in. - 4t0obd
gy 0 AT - - 14 to24ins. - 8io12
s+ Shoulder - - 24 to B ins. o 8 b IR 4
w UChest or Abdomen 38 to 4 ins. - BibERL .

»»  Leg or Thigh - 24 to 3 ins. - 10t012 ,,
Foot - - 21 ins. . " R

To ﬁnli the Bandage.—Turn in enough of one end to start
the roll, place the bandage upon the thigh with the part
rolled near the groin, and roll the cylinder with the palm of the

Fig. 57 —Bawpice RoLring MACHINE

hand upon it from above downwards. When the roll is com-
pleted insert a couple of pinsinit. Bandages are rolled more
efficiently on a Bandage Rolling Machine. (Fig. 57.)
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The Named Parts of the Bandage are :—The initial or free
end; the rolled up or ferminal end; and the body. When a
handage is rolled up from one end only it is termed a single-
roller, when rolled up from both ends a dowble roller.

PomxTs TO BE OBSERVED IN THE APPLICATION OF THE
RorLrLEr BANDAGE.

(i,) Before applying the bandage see that it is fightly rolled.

(ii,) Stand in front of the limb to be bandaged, and place
it in the exact position in which it is to be kept, if it is the
upper limb bend the elbow, and place the hand with the thumb
pointing upwards.

(iii,) Commence by applying the outside of the bandage to
the inside of the limb and then taking a couple of turns round
the limb to fix the bandage.

(iv,) Always bandage from below upwards, except when other-
wise indicated.

(v,) Always bandage from within outwards, over the front of
a limb.

(vi,) While bandaging, never unroll more than two or three
inches of the bandage at a time.

(vii,) Let each succeeding turn of the bandage overlap bwo
thirds of the preceding turn.

(viii,) Bandage the part firmly but never too tightly, or too
loosely: if the edges turn up on running the hand down a bandage
after it has been applied, it shows that the bandage is too loose.

(ix,) Use firm, equable pressure throughout the bandage; if
when the bandaze is removed red lines are seen on the surface
of the skin, it indicates that unequal pressure has been exerted
by the bandage.

(x,) In bandaging a limb, leave the tips of the fingers and of
the toes uncovered, in order to see that the bandage has not
been applied too tightly; if the tips become blue and cold
loosen the bandage.

(xi,) Apply the bandage smoothly, leaving no wrinkles.

(xii,) Keep all the margins parallel, and keep the crossings
and reverses in one line, and towards the outer side of the limb.

(xiii,) Never reverse the bandage over a sharp bone.

(xiv,) Always form a figure of 8 over a joint.

(xv,) Never apply a bandage wet, when dry it will shrink and
bind the limb too tightly.

(xvi,) End by fixing the bandage securely with a safety pin.

(xvii,) Never re-apply a bandage without first completely
winding it up.

(xviii,) In taking off a bandage gather the slack into a loose
bundle, and pass it round and round the part from which it
is being remove.
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Tae ROLLER BANDAGE MAY BE APPLIED IN THE
FOLLOWING WAYS:

(i,) As a Circular bandage.

(ii,) As a Simple Spiral bandage,

(iii,) As a Reversed Spiral bandage.

(iv,) As an Oblique bandage.

(v,) As a Figure of 8 bandage and its modification the Spica.

1.—The Circular Bandage consists of a series of turns made
round a part, each turn exactly overlapping the one preceding it.

2.—The Bimple Spiral Bandage consists of a series of spiral
turns, each turn overlapping the preceding one by about two-
thirds. It can only be applied to those parts which vary but
glightly in their circumference, such as the forearm just above
he wrist, and the fingers. (Fig. 58.)

&N
'\'\.l o
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Fig. 68 —Tue BimrPLE BPIRAT. Figs 587 —THE REVERSE SPIRAL.

3.—The Reverse Spiral Bandage consists of a series of
spiral turns in which the bandage is reversed upon itself while
it is being applied, the object of reversing being to make the
bandage lie smoothly and firmly over parts which vary con-
siderably in diameter-—such as the upper part of the forearm,
the calf, ete.

To Reverse proceed as follows: First take a couple of spiral
turns round the limb, then holding the head of the bandage
lightly in one hand, place the thumb of the disengaged hand
over the lower border of the bandage, on the outer side of the
limb; now slacken about three inches of the bandage, turn
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it over, reverse it downwards, pass it under the limb to the
opposite side, keeping its lower edge parallel with that of the
turn below: when the outer side of the limb is reached make
the reverse again, and so on. (Fig. 98a)

This bandage is firmer than the simple spiral and is to be
preferred for fizing splinfs to a limb. Its disadvantages are
that it is somewhat liable fo slip, and it is not elastic.

3.—The Oblique Bandage consists of a series of rapidly

ascending spirals which pass up the limb without their edges
overlapping. It is used only for holding dressings loosely in
lace,
: 5.—The Figure of 8 Bandage consists of a series of loops,
each loop forming a figure of 8, and overlapping the one below
by about two-thirds the width of the bandage.

To Apply the figure of 8 Bandage to a part,
| &9 the back of the hand, proceed as follows:
{| Take a couple of turns round the wrist to fix

‘? the bandage, then carry the bandage from
| the thumb side of the wrist across the baclk of
the hand to the base of the little finger, then
across the palm at the root of the fingers, then
obliquely across the back of the hand to the
outer side of the wrist, then across the palm at
the root of the fingers and again obliquely over
the back of the hand towards the root of the little
finger, leaving about one-third of the first loop
uncovered, then again across the palm and over
the back of the hand to the wrist. Repeat these
turns about three times, taking care that the
loops overlap each other by about one-third the
width of the bandage, and finally fix the bandage
with a cireular turn round the wrist. (Fig. 59.)

The figure of 8 bandage is employed chiefly
in the neighbourhood of joints; it is less firm
but more elastic than the reverse spiral bandage.

The Spica Bandage.—This is a modification of the ¥igure of
8 bandage, having one loop much larger than the other. Itis
used to refain dressings, and to keep up pressure on a joint.

There are two methods of applying the Spiea, viz. -

(i,) The Ordinary Spica which is used at the junction ofa limb.

(ii,) The Divergent Spica, which is used to cover in large
prominences, such as the heel, the bend of the knee, and the
elbow.

The Spica Bandage for the Groin may be employed either
from below upwards as an * ascending spica,' or from above
downwards as a ‘‘ descending spica.”

(i,) The Ascending Spica.—Begin by first slightly flexing the

Fig. B9.—
Tur Fiaure oF 8.
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hip on the side of the affected groin, then with a bandage 24
to 3 ins. wide and 10 to 12 yards long, take a couple of spiral
furns round the upper fourth of the thigh, now make reverses
up the thigh till the groin is reached; then carry the bandage
across the front of the groin outwards and upwards to a little
above the hip joint, then across the small of the back, and over
the hip on the opposite side to the front of the abdomen, and
across the pubes back again to the affected groin, then to the
outside of the thigh round the back of it to the inside, and over
the groin; again across the body, and so on, making each turn
go about half-an-inch higher than the lower edge of the pre-
ceding turn, and finally fix with a safety pin. (Fig. 60.)

Fig. 60.—Trr * AsceNpvg Serca” Fig. 61.—Tug * Descexpixc Seioa™
FOR THE (FROIN. FOR THE (GROIN,

(ii,) The Descending Spica.—Flex the thigh as before, then
lay the free end of the bandage over the affected groin; now
carry the bandage from within outwards across the hip on
the same side, taking care that it lies as high as possible (i.e.,
just below the brim of the pelvis); then pass it horizontally
across the loins and round the hip on the sound side, then
bring it obliquely across the front of the abdomen below the
navel, over and round the thigh, and then again across the
affected groin back to the first turn, and so on, causing each
turn to lie on a lower level than the preceding turn and to over
lap it by about two-thirds the width of the bandage. (Fig. 61.)

The Spica for the Shoulder may also be applied in two ways:—

(i,) From below Upwards, as an *ascending spica,” thus:
Take a bandage 2} to 3 ins. wide and 8 to 12 yvards long, make
a couple of spiral furns from within outwards round the upper
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third of the arm on the affected side, now make reverses up
the arm till the shoulder is reached; then (after first placing
a little cotton wool in both armpits), carry the bandage behind
the shoulder across the back to the opposite side and under the
armpit on that side, then across the front of the chest well up
towards the top of the breast bone, then across the shoulder
in a line with the reverses upon the bandage, then round the
arm below the shoulder from behind forwards to the front, and
then across the back, and so on. (Fig. 62.)

Fig. 62.—TaE ** AscExpixc Sproa” ror THE BHOULDER.

(ii,) From above Downwards, as a *“‘descending spica,” thus:
After bringing up the bandage by means of reverses to the arm-
pit, carry it over the front of the shoulder and as high up the
neck as possible, then round the back to the opposite side; now
under the arm on that side and across the front of the chest
and the front of the arm on the affected side; then under the
armpit and over the shoulder again to the back, but this time
on 8 lower level than the preceding turn, and so en. (Fig. 63.)

Spica for the Female Breast.—Take a bandage 3 to 4 ins.
wide and 6 to 8 yards long, lay the free end of it about four
inches below the affected breast, then make two horizontal turns
round the body to fix the bandage ; now carry the bandage under
the affected breast and over the opposite shoulder, then down the
back and again to the front on a slightly higher level than the
preceding turn; then horizontally across the body, and so on,
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till the whole breast is covered, the horizontal and oblique turns
being each time on a little higher level.

Fig, 63.—Tuar * DesceExpiva SpicA” FoR THE BHOULDEE.

Spica for the back of the Thumb.—This is the regular bandage
for a sprain of the thumb and for hemorrhage from the part.

-

Take a bandage not more than  inch wide and 1 to 2 yards long,

place the hand with the palm
downwards, lay the free end of ' /\
the bandage below the root of the g led
thumb and carry the bandage
across to the back of, and round
the wrist twice to fix it; now 4
carry it upwards from the root of
the thumb to between the thumb
and forefinger, then round the thumb as high
asit willlie,then across the back of the hand,
and round the wrist, back again to the root
of the thumb; then again round the thumb,
covering two-thirds of the former loop, then
across the back of the hand, and so on; bring
the loops round the thumb a little nearer the
wrist each time; finally fix the bandage round
the wrist either with a safety pin, or by split-
ting the end and tying. (Fig. 64.) 3
Spica for the Great Toe.—This is applied
in precisely the same way as the above, the

Fig. 64.—
. = - Tur Brica FOR THE
ankle taking the place of the wrist. Back oF THE THUME,
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Divergent Spica for the Heel.—Take a bandage 2} ins. wide
and 4 yards long, place the free end of it across the outer ankle;
earry the roller under the gole to the inner ankle, and from
here outwards over the front of
the instep to the point from where
the bandage started; now carry the
bandage over the heel (placing the
middle of the bandage over the
most projecting part of it), then
inwards and across the front of
the instep, and then under the
sole of the foot, eatching the lower
edge of the loop which passes over
the heel; now take the bandage over
the front of the instep, then above
the point of the heel, and over the
upper loose edge of the loop which
goes over the heel, back to the in-
step and again over the lower part
of the heel, and so on, each loop over
the point of the heel being a little further from the preceding
one. Finish with a couple of spiral turns round the lower part
of the leg. (Fig. 65.)

Divergent Spica for the Elbow.,—Take a bandage 14 to 2} ins.
wide and 4 yards long, first flex the elbow, then carry the roller
up the forearm by means of reverses fill the elbow is reached,
now place the middle of the bandage well over the point of
the elbow, then carry it from within outwards and cateh the
lower loose edge of the loop which encircles the point of the

Fig. 63.—DiverarxT Brica
FOR THE HEBL.

Fig. 66,—DiIvERGERT Brica FOR THE ELpow.

elbow, then take the bandage across to the inner side of the
elbow, bring it from within outwards again, and catch the upper
loose edge of the loop; continue these figures of 8 from within
outwards alternately, making each overlap two-thirds of the
preceding one. This bandage is employed when it is required
to keep the forearm in a bent position, as after fractures and
injuries about the elbow joint. (Iig. 66.)
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Divergent Spica for the Knee.—First slightly flex the knee,
then lay the free end of a bandage 2} to 3 ins. wide and about 4
yards long, against the inner side of the knee and earry the
roller over the front of the knee-cap to
the outer side of the knee and then back
to the starting point; then across the
front of the knee, cateching the lower
loose margin of the turn above, then
back to the starting point, and again
peross the front of the knee, this time
eatching the upper loose margin of the
firat turn: continue these figures of 8
above and below alternately, This band-
age is used to give support to the knee
joint when it is inflamed. (Fig. 67.)

To Bandage the Upper Extremities
proceed as follows: Take a bandage 23-
inches wide and 10 to 12 yards long,
make a couple of spiral turns round the
wrist, beginning at the root of the thumb
and passing outwards over the back of
the wrist; then carry the bandage down-
wards over the back of the hand to the
root of the little finger; now take one _f . : :
turn round the fingers, leaving the tips F9-67.—DIvEegRs" S
free, then make a figure of 8 round the o
back of the hand, and repeat it three or four times; then carry
the bandage by spiral turns upwards till the thick parf of the
forearm is reached, then apply the reverse spiral till the bulging
of the forearm begins to diminish, now flex
the elbow, make a figure of 8 round it, leav-
ing the point free, unless it is injured, in
which case cover it, then make a few
spiral turns round the lower part of the
upper arm, then carry the bandage up by
reverse spirals to the armpit, and secure
the end with a safety pin. (Fig. 68.)

Note.—Never bandage the forearm and
arm in & straight position and then
flex the elbow afterwards, as this will pro-
duce compres-
sion of the veins
and lead to swell-
ing of the hand
and forearm, and
subsequent mor-
tification. Fig. 68.—Tue UppeER EXTREMITY BANDAGED,

T e et et
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Finger Bandage:
The Continwous Finger Bandage.—Take a bandage £-inch, or,
still better, §-inch wide, and 4 yards long. Make & turn round
the wrist leaving about 6 ins. of the end free, carry the bandage
over the back of the hand to the outer side of the little finger,
with a single turn take it well up to the level of the nail, then
make spiral turns round the finger to the root, then carry the
bandage across the back of the hand reund the wrist, and again
across the back of the hand to the root of the ring finger, now
proceed successively with this and each of the other fingers,
covering them in the same way as the little finger till all are
covered, and then tie the bandage with the loose end (Fig. 69).
This bandage is used to prevent swelling of the hand when
splints and dressings are applied to the forearm. It should
always be applied before other bandages are put on higher up.
It is also of great use for burns and sealds of the fingers. Any
one finger may be bandaged in a similar manner to the above.

Fig., 8).—Tug Covrinvovs Fixaee BANDAGE.

To Bandage the Lower Extremity proceed as follows:
Take a 2%-inch bandage, 10 to 12 yards long. Extend the leg
and place the foot at right angles to it; lay the free end of the
bandage over the inner ankle, now carry the roller over the instep
to the root of the little toe, then across the sole of the foot to
the ball of the great toe, then over the instep and the outer
ankle, round the back of the heel, across the inner ankle and
over the front of the instep to the root of the little toe, then
across the sole of the foot to the ball of the great toe, and then

.
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across the top of foot at the base of the toes round the sole of
the foot and back again to the ball of the great toe ; now make
two reverses round the lower part of the foot, these reverses being
opposite the middle of the top of the
foct, then make {wo figure of 8 furns
round the ankle and heel, then make
three spiral turns round the lower part
of the leg and ankle, then carry the
bandage upwards by reverse spirals till
the knee ie reached, now make figure of
8 furns round the knee joint, either
govering it in or leaving it free, then
carry the bandage up the thigh by
reverse spirals, finish and secure the end
with a safety pin. (Fig. 70.)

Bandages for the Head.

(1,) The Capeline Bandage.—Take two
roller bandages, one 2 ins., wide and 6
yds. long, the other 1% ins. wide and
5 yds. long. Sew the free ends together,
this will form a double-headed roller,
Make the patient sit on a low chair,
stand behind him heolding the wide roller
in the right hand and the narrow roller
in the left hand ; now place the middle
of the double-headed roller against the
centre of the forehead, and carry the
rollers backwards one on each gide above
the ears, and- below and behind the
occiput, cross hands passing the narrow f,{;;?rm_-r"ﬁl el s
roller over the wide omne, now change BAFDAGED,
rollers taking the wide roller in the left
hand and the narrow roller in the right hand; draw the
bandage tight, carry the wide roller upwards along the top
of the middle of the head to the root of the nose, and bring
the narrow roller horizontally forward above the right ear,
and across the wide roller at the root of the nose; now carry
the wide roller back across the top of the head a little to
the left of the middle line (Fig, 71), fix it behind as in
front by the narrow roller, then bring it over to the front
across the head a little to the right of the middle line (Fig. 71a),
again fix it by the narrow roller, and continue these operations
backward and forward, each time making the bandage which
is covering the top of the head diverge a little from the middle
line till the ears are reached; now cut off the vertical bandage
in front, and fix by taking two extra turns with the horizontal
bandage round the head and pinning on one side. (Fig. 71b.)




—

Fige. T1, Tla, 715, —Tug CarErLiNe BAXDAGE.

e e i e e i o e e o TR T AR N+ s e S o £
. . it s SR - —_————. .

q _This bandage is used for fixing dressings on the head. Tts
|| B disadvantages are: that it is troublesome to apply; it is hot,
and if put on too tightly it becomes painful.
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(ii,) The Twisted or Knotted Bandage.—Take a bandage 2} ins.
wide and 8 yards long, unroll it for about 1 foof, hold the free end
in the left hand ; place the bandage against the left temple, carry
the roller round the forehead, across the opposite temple, then

Fig, T2a. Fl-!,f. Tob,
Figs. T2, T2, T290.—THE TwisTED 0k KNOTTED BANDAGE.

elow the oceiput, and bring it back to the unrolled end, now
t-WIE-t it round this end 5]1..1.111']"., and earry it vertically upwmdq
round the vertex (Fig, 72) down the side of the face under and
over the jaw till the unrolled end is reached; now twist it
round this again, and ecarry it obliqguely midway between the
two preceding turns (Fig. 72a), round the head to the starting
point ; then make another twist and take it vertically round
the head. Repeat these oblique and vertical turns alternately
till sufficient pressure is obtained, and fix the bandage by
knotting the two ends together. (Fig. 72b.)

This bandage is used to exert pressure on a graduated compress
placed over a bleeding wound of the temple, and for retaining
dressings on the front of the head.

To Bandage the Chest.—A bandage applied to the chest
has a tendency to slip down ; to avoid this a brace is used and

the bandage is applied from below upwards. Therefore proceed

ns follows: Take a roller 6 ins. wide and 6 to B yards long, slit

the free end down the centre to about 2% feet, place the band-

age with the roller touching the back and the slit ends lying wall
i




P s
-
c

e T ———

|
g
E
|
|
|
|
i
|
|

e pp— R B b+ o ey STREEAE £ 4 £ RS o e

98 FIRST AlD:

p—

over the shoulders and in front of the chest, now turn the band-
age at right angles at the lower part of the back, and malke spiral
turns over the free ends and round the ehest irom behind forward,
and from below upwards, each spiral over-lapping the one below

-f-'.'lu,r,u, 73, 78a.—ThE Cnrar Daxpace.

it by about one half its breadth (Fig. 73); when the desired level
is reached secure the last spiral with a safety pin in front and be-
hind ; now double the free ends over the applied bandage and pin
each end to the corresponding bandage on the shoulder. (Fig. 78a.)

To Bandage the Abdomen, proceed in the same way as
for the chest, but bandage fromn above downwards. This bandage
is best made of flannel.

TABLE SHOWING THE KINDS oF ROLLER BANDAGE TO BE
APPLIED TO DIFFERENT FPARTS,

Kind of Bandage to use, | Object of the Bandage applied.

Part to be Bandaged.

The Capeline - | To retain dressings
1. The Head - | The Twisted or | To exert pressure on a
Knotted graduated compress or

pad placed over a bleed-
| ine wound and to retain
| dressings,

2. The Chest - | The Spiral- - | To give support, exert pres-
E | sure or retain dressings
4. The Breast - | The Spica - = | To give support

IJ"_"
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Partto be Bandaged. | Kind of Bandaze to nse.
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Object of the Bandage applied.

4, The Abdomen | The Spiral- -

5. The Thumb - | The Spica - .

The Spiral, known |
| as the Continuous |
i Finger bandage [

|

6. The Fingers -

7. The Hand The Figure of 8§ -
B. The Wrist -
9. The Forearm -
10. The Elbhow
(7) To cover the
]lnint

The Spiral- -
The Reverse Spiral

The Divergent Spica |

i
(6) To leave the | The Figure of 8 -
pointuncovered l

11. The Upper Arm |

(@) Forthelower | The Spiral- -
part
(5) Forthe upper| The Reverse Spiral
Pl I
part

12. The SBhoulder | The Spica - -

13. The Great Toe | The Figure of § -
14. The Foot - | The Figure of 8§ |
followed by the
Spiral and the
Eeverse Spiral i
15. The Heel | i
(#) To cover the | The Divergent Spica |
point
(#) To leave the | The Figure of § -
pointuncovered !
16. The Ankle - | The Spiral - -
17. The Leg - | The Reverse Spiral
13. The Knee
(@) Tocoveritin |
|
i

The Divergent Spica
(&) To leave it | The Figure of 8 -
uncovered ' .
19. The Thigh - | The Reverse Spiral |

20. The Groin - | The Spica - -

1 !

To give support, exert pres-
sure or retain dressings

For gprain of the thumb,
or to arrest hemorrhage
from the part

T'o retain dressings, especi-
ally in case of burns or
scalds, or to prevent the
fingers from swelling
when gplints or dressings
are applied to the forearm

To retain dressings, fix
splints, etc.

Ditto

Ihtto

To keep the forearm in a
bent position, as in frac-
tures, or in injuries about
the elbow joint.

To retain dressings or exert
pressure

To retain dressings, fix
E;p]h]té-;, ete.
Itto

| To retain dressings, or to

exert pressure

For sprains, or hemorrhage

from the part

| Toretain dressings, or exert

iressure, or fix splints.
¥

Ditto
Ihtto

Ditto, or to fix splints
Ihtto

To give support to the
joint when it is inflamed
To retain dressings

To retain dressings, or to
fix sphints

To retain dressings, or to
exert pressure




e = wre e
- - L ey B i 8 5 Y 8 ey BB
SS—
=

g T T S8 g g e

e

_‘I" “‘1 '\..\ -

-

100 FIRST AID.

BANDAGES OF SPECIAL FORM AND THEIR
APPLICATION.

1.—The Square Bandage.—This is used as a protection for
the entire head and neck. Take a handkerchief a yard square,
and fold in two so as to allow the under layer to project about
4 ins. beyond the upper; lay the middle of the bandage upon the

——
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top of the head, with the larger flap covering the eyes, the margin
of the upper flap in a line with the eyebrows, and the short
borders hanging upon the shoulders (Fig. 74); now take the
two outer corners, pass them below the inner ends and tie
them in a reef knot firmly under the chin (Fig. 74a), turn the
border of the under layer over the forehead, take its two corners,
carry them backwards and tie in a reef knot behind the head.
(Fig. 74b.)

2,—The Four-Tailed Bandage.—This is used to keep a
dressing on the chin, the top, back, or front of the head, and
on the knee ; it is also used for a broken jaw.

(i,) The Four-Tailed Bandage for the Jaw.—Take 1} yds. of a
3-in, roller, make a longitudinal slit in the centre of it about
3 ins. long and then slit down the ends to within 6 ins. of the
centre. Place the chin in the centre slit, then carry the two
lower ends to the top of the head and tie them; carry the two
upper ends behind the neck and tie them (Fig. 75) ; now tie the
ends to each other behind the head. (Fig. 75a.)

(ii,) The Four-Tailed Bandage for the Head, the * four-tailed
cap.” Take a piece of calico 6 to 8 ins. wide and 3 feet long,
and slit up the ends to within 2 inches of the centre.

(@) To apply it to the front of the head: Place the centre of
the bandage upon the top of the head, carry the two anterior
ends backwards over the ears and tie them below the oceiput,
then earry the two posterior ends forwards and tie them under
the ehin. (Fig. 76,)

(b) To apply it to the back of the head : Place the centre of the
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bandage upon the back of the head, carry the fwo upper ends
downwards and tie them under the chin, then carry the two

Fig. TEe,

Figs., 76, T6a.—THE FoUvR-TAILED BANDAGE FOR TilR Hean.

e

lower ends forwards and tie them in front on the forehead.

(Fig. T6a.)

(iii,) The Four-Tailed Bandage for
the Knee.—Take a piece of calico 6 o
8 ins. wide and 8 ft. long, and slit
it down the narrow ends to within
9 ins. on each side from the cenire.
To apply it: Lay the centre of the
bandage upon the knee-cap, cross
the ends ‘behind the bend of the
knee, the upper ends below the
lower, then bring the ends forward,
tie the two upper ones above the
knee-cap and the two lower ones
below it. (Fig. 77.)

3.—The Many-Tailed Bandage
(Bandage of Scultetus).—This is
employed in cases where it is advis-
able not to disturb a limb more than
is necessary. For the bandage the
widths required are—2} ins. for the
arm, and 33 ins. for the leg. To
make the bandage: Take a strip as
long again as the part it is required
to cover, spread it out, now lay

Fig. 77.—Tue Four-TATLED
Baxnacge ror THE KHER.
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strips 6 ins. longer than the part required to be covered across
the upper half of the perpendicular strip, with their centres
along the centre of this strip; make these cross strips overlap
each other by about one-third of their width, and sew them to
the perpendicular strip. To apply the bandage : Lay the limb
along the upper half of the central strip, draw the lower half
of the central strip over the front of the limb (Fig. 78), fold
the cross strips over from below upwards somewhat obliquely,
and secure the last two strips to the two below by a safety pin.
(Fig. T8a).

4 The T Bandage.— -This is used {o refain dressings on the
perinzeum. It is made by taking a bandage 3 ins. wide by 14
yards long, and sewing it at richt angles to the centre of a
similar strip 1 yard long. To apply the bandage: Pass the
long strip round the waist above the hips, so that the short strip
lies along the sacrum, and pin the ends in front; now bring the
short strip forward between the thighs and pin it to the long
strip in front. (Fig. 79.)
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CHAPTER XI.

HAMORRHAGE AND ITS IMMEDIATE
TREATMENT.,

Hesemorrhage—Definition, Causes, Situation, Bymptoms, and Varieties of—
The Treatment of Capillary Heemorrhage— The Treatment of Venous Heemor-
rhage—The Treatment of a Burst Varicose Vein—The General * First Aid"
Treatment of Arterial Heemorrhage—First Aid Methods of Controlling Arterial
Hemorrhage—Digital Compression, the points where the chief vessels may be
digitally compressed—Forced Flexion of a Limb, Esmarch’s Band, Tourniquets
(Improvised, Vilker's, Berew and Field)—The Treatment of Constitutional
Bymptoms—The Immediate Treatment of External Hemorrhace—Internal
Heemorrhage, its Causes, and the Means to be adopted for its Treatment—
Blood Spitting, Blood Vomiting, and Nose Bleeding, their Causes and Treat-
ment.

Definition.—Hemorrhage may be defined as the escape of
blood from the heart or the blood-vessels.

The Causes are:—(i,) Imjury; (ii,) Disease.

The Bituation.—H=mmorrhage may be either :—

(i,) External.—This is most frequently the result of injury.

(ii,) Internal.—This is generally due to disease afiecting the
blood-vessels, or their neighbouring structures.

The Symptoms of Hemorrhage are:—The actual appearance
of blood (which is always seen in external hemorrhage, while
in internal heemorrhage blood may also reveal its presence—e.g.,
in bleeding from the lungs, ete.), and the constitutional effects,
more or less, which follow the loss of blood, 1.e., the signs of
syncope or fainting, which are indicated by a cold and clammy
skin, a pallid and livid face, dilated pupils, feeble and irregular
breathing, an irregular and almost imperceptible pulse, dizzi-
ness, inelination to vomit, and loss of consciousness. These
constitutional effects are in direet proportion to the suddenness
of the loss of blood, t.e., the quicker the loss the more profound
the synecope. :

Varieties of Hemorrhage.—The severity of the bleeding varies
with the portion of the vascular eircuit which is wounded, and
nainorrhage presents different characteristics according to its
origin from ecapillaries, veins or arteries respectively:—

1. Capellary.—This is the least dangerous form; it is indicated
by a general oozing from the whole surface of a wound, and
the colour of the blood is more or less briek red.

2. Venous.—This is indicated by the blood flowing in a con-
tinnous stream, and issuing from the cut end of the vessel
furthest from the heart, i.e,, in the limbs from below the
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wound, the colour of the blood being a dark purple. Venous
hamorrhage comes next in seriousness to arterial,

3. Arterial.—This is the most serious form of bleeding; it is
indicated by the blood flowing in a foreible lr'lll::u!;t:]lL. streant
[w]m_.h rises with each beat of the heart and falls in the mt.Ln"t]J
and issuing from the cut end of the vessel nearest the heart, i.ee,
in the limbs from above the wound, the colour of the blood
being a bright scarlet.

EXTERNAL HAMORRHAGE.

1. The Treatment of Capillary Hamorrhage.—Fxpose the
part to the air and apply pressure to the wound to close the
vessels, and prevent further escape of blood. This may be done
by means of a perfectly clean finger, or a clean bit of sponge or
lint. I1f the above means are not 'HILHIIZ_'I[HL encourage coagu-
lation of blood, so that the clot may seal the L'|.1'L vessels; this may
be done by the application of elean cold water, or hot water at a
temperature of 100° to 120° F., or by first drying the part and
then applying a sfyptlic, such as common salt, burnt or dried
alum, tincture of steel, turpentine, tannie or gallic acid, Friar’s
balsam, tincture of eucalyptus, ete.

Note.—Styptics are not to be applied too strong, otherwise
they destroy the vitality of the tissues.

2. The Treatment of Venous Hemorrhage —In trea-ting
bleeding from veins, adopt the following measures, viz.

(i,) Remove all constrietions which impede the hﬁ,miqwnrd
flow of blood to the heart, ¢.e., all tight clothing about the chest
and neck must be loosened, garters umimu- Ltc

(ii,) Elevate the bleeding part if pnﬁmhle above the level of
the heart, i.e., if the bleeding is from a limb, raise it.

(iii,) ""-PP*V first digital pressure (pressure with perfectly elean
fingers), directly to the surface of the wound, and then place
a clean pad on the wound and keep it in position by a
bandage.

(iv,) Keep the wounded part in an elevated position (if possible)
for some hours after the bleeding has stopped.

The Immediate Treatment of a Burst Varicose Vein.—The
superficial veins of the lower extremity are liable to become
dilated or wvaricose, from the incompetency of their valves and
the consequent undue pressure of the column of blood upon their
walls; these dilated veins may burst, producing serious or even
fatal hmmorrhage if not promptly attended to; the measures
therefore to be adopted in dealing with a condition of this
description are as follows : —

(i,) Place the patient at once on his back.

{ii_.} Remove all constrictions round the limb on the heart side.

(iii,) Raise the wounded leg.
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(iv,) Expose the bleeding surface, place a clean pad directly
on the wound and fix it, by means of a triangular bandage.

(v,) Ifthe patient has to be removed, carry him on a stretcher,
lying on his back with his foot raised.

(vi,) Keep the patient in a recumbent position with the foot
raised for some hours after the accident.

(vii,) If the bleeding has been at all excessive keep the patient
warm, in order to counteract any sudden failure of the heart's
action.

3. Treatment of Arterial Heemorrhage.—In arterial bleeding
the force of the heart’s beat pumping the blood through the eut
vessel prevents any chance of clotting, therefore the two main
factors in stopping bleeding are: —

(1,) To place the bleeding part, if possible, in a proper position,
i.e., above the level of the heart, at the same time expose the
wound to the air, and remove all constrictions which impede the
return of venous blood.

(ii,} To apply pressure to the wound itself or to the main artery
supplying the part. Pressure should always first be applied
with the thumb and finger (digita! pressure), so that no time is
lost in getting appliances.

To aid the above means, the patient should be kept absolutely
guiet and in a recumbent position. :

Should there be any constitutional symptoms (syncope), these
must be treated (see page 119).

““First Aid ” Methods of Controlling Arterial Hemorrhage., —
The measures to be adopted will depend upon the severity of the
bleeding.

1. Ir THE BLEEDING IS NOT EEXCESSIVE, i.e., in all superficial
hemorrhages apply :-

(i,) Firm pressure directly to the bleeding point by means of
absolutely clean fingers, and when the bleeding has quite
stopped, place

(ii,) A clean pad over the wound and keep it in position either
by means of a folded triangular bandage, or by a roller bandage.

In some situations, e.g., the palm of the hand, a graduated
compress (made by superimposing several layers of clean lint
upon each other, the smallest piece beinz about the size of a
sixpence and the largest that of a shilling) is more effective
than a simple pad.

2, Ir THE BLEEDING 13 Excrssive, apply if possible :—

(i,) Digital Compression (compression by means of the fingers)
to the main artery supplying the part with blood. This pres-
sure is applied to the artery between the wound and the heart,
and at a point where some hard basis of support is furnished,
against which the artery can be pressed, e.g., where the vessel
passes over or along a bone.
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The great value of digital compression js that it can be
applied immediately. In digital compression the following
points are to be remembered :—

(a,) To use the thumb to make the pressure.

(b,) Having ascertained the position of the artery by its
pulsation, get it fairly against the bone, and press
directly upon it, using sufficient force just to stop
the bleeding but not to eanse the patient any pain.

(¢,) Compress if possible the arfery only, avoiding all
adjacent structures such as veins and nerves.
Digital compression is only applicable in certain
parts of the body, wiz., the limbs, the neck, and
some parts of the head and face, and it cannot be
effectively maintained by one person for more than
about fifteen consecutive minutes at a time.

(ii,) Replace Digital Compression by applying a hard pad
upon the artery, and keeping it in position by a bandage.

The following vessels may be digitally compressed, viz. :—

1. The Temporal Artery.—This passes over the zygoma, and
may be best compressed at a point one finger’s breadth in front of
the opening of the ear, pressure being applied directly against
the bone. (Fig. 80.)
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Fig. 80, — CoMPRESSION OF Fig. Bl.—UoMPRESSION OF THE
THE TEMPORAL ARTERY. OoCIPITAL ARTERY.

2. The Occipital Artery.—This passes over the mastoid pro-
cess, and can be best compressed at a point two fingers’ breadth
from the centre of the back of the ear, pressure being applied
directly backwards. (Fig. 81.)

3. The Facial Artery.—This passes over the lower jaw, and
can be best compressed at a point one inch in front of the angle
of the jaw, pressure being applied directly backwards. (Fig. 82.)
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4. The Common Carotid Artery.—This passes along the side
d of the neck, from a point midway between the angle of the jaw
and the mastoid process to the sternal end of the clavicle; it can
be best compressed at a spot one and a half inches above the
joint between the sternum and the clavicle, pressure being
applied inwards and backwards. (Fig. 83.)

Fig, 82 —Compressios oF THe Facran Fig. 83.—CowrressioNn oF THE Com-
ARTERY. MOoN CAROTID ARTERY.

5. The Subclavian Artery.—This passes across the upper
surface of the first rib; it can be best compressed at a point
i behind the middle of the clavicle, pressure being applied

1
[ A
[1 |
- L) I
% ﬁ i
Fig. 84.— CoMPRESSION OF SUBCLAVIAY Fig. 85.—CouprEsgION OF Bun-
wiTH THE THume. CLAVIAN WITH THE HAXDLE OF 3

Door Ky PADDED.
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downwards and backwards after first depressing the shonlder,
either with the thumb (Fig. 84), or with the handle of a door !
key padded. (Fig. 85.)

6. The Axillary Artery.—This passes over the apex and along
the outer side of the axilla; it can be best compressed at the
junction of the outer with the middle third of the armpit, pres-
sure being applied outwards and backwards after first raising the
arm. (Fig, 86.)

|
E
|
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Fig. 88.—CoOMPRESSION OF THE AXILLARY ARTERY,

7. The Brachial Artery.—This passes along the inner border \
of the biceps muscle, in a line with the inner seam of the coat
it can be best compressed in the middle of the arm, pressure
being applied outwards and backwards. (Fig. 87,)

Fig. 87,—COMPREERION OF THE BRAcCHIAL ARTERY. ',

8. The Radial and Ulnar Arteries.—These pass along the
outer and inner borders of the wrist respectively; they can be
best compressed at a point one inch above the wrist on each side,
pressure being applied directly backwards. (Fig. 88.)
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9. The Femoral Artery.—This passes over the centre of the
pubes (here it is known as the common femoral), and then along

Fig. 88, —CoMPRESsTON OF THE RADIAL a¥p ULxam AnTERIES.

a line drawn from the middle of the bend of the groin to the
back of the internal condyle of the femur (here it is known as the
superficial femoral); it can be best compressed, either at a point

Nag e
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Fig. 80.—CouprEsslor oF Tone Coamoy FEMORAL AWTERY,
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L midway between the symphisis pubis and the iliac spine, pressure
being applied directly downwards (Fig. 89), or lower down in the
middle of the thigh, pressure being applied outwards after the knee
has been first flexed and the thigh rotated outwards (Fig. 90).

Note.—In compressing the femoral artery, the operator should
stand well over the patient and should apply the pressure with
both thumbs one upon the other.

L
| Fig, 80,-——CoMPRESSION OF THE SUPERFICIAL FEMORAL ARTERY,

10. The Popliteal Artery.—This passes along the middle of
the ham ; iv ecan be best compressed in the centre of the middle
of the ham, pressure being applied directly forwards.

11, The Posterior Tibial Artery.—This passes below the

: internal malleolus; it can be best compressed at a point a
' thumb's breadth from the internal malleolus, pressure being

: applied forwards and outwards.
i 12. The Anterior Tibial Artery.—This passes along the
| ] middle of the front of the ankle; it can be best compressed at a
point midway between the two malleoli, pressure being applied

backwards.

| Forced Flexion.—In bleeding from the limbs digital compres-
ston of the artery can be superseded by compression of the artery
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by forced flexion of the limb, i.e., by bending the main artery
acutely over a pad placed in the joint above the wound,

The joints where this method can be used ave: the armpil,
(Fig. 92), the bend of the elbow (Fig. 93), the fold of the groin
and the bend of the knee (Fig. 94).

Fig. 808. — Coupression of THE BracdiaL
ABTurY BY ForcEp FLEXION.

Fig. 92.—CoMprres2108 OF THE AXIT-
LARY ARTERY BY FOoRCcED FLEXI1ON.

Fig. 94.—CoMPREBSION OF THE TOPLITEAL
AnTERY BY ForcEp FLEXIoN.

Mode of Procedure.—Place a hard pad, not too large, in the
joint above the wound, flex the limb over the pad, and tie it to
the part above by means of a triangular bandage folded narrow.

Forced flexion is uncomfortable, and if the patient is left

g
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alone, he may pull the bandage to relieve the discomfort and
displace the pad, causing the bleeding to recommence, therefore,

Constriction of the whole
limb above the bleeding
point is better; this can be
effected by :(—

(i), A Narrow-Fold Tvi-
angular Bandage tied
loosely in a knot round
the limb, and then twisted
round several times by
means of a stick inserted
into the loop to make it
tight, or

(ii,) By Esmarch’s Elas-
tic Band or Tube (Figs. 95
and 96), which are applied
as follows: First, a turn

of a wide Roller bandage is fixed round the limb where the
band (or tube) is to be applied in order to protect the skin;

Fig. 95.—Hsumarcu's Erastic Baxp.

—_——
T
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Fig. 97,—Tue Erisric AxD APPLIED TO THE ARM,

the band (or tube) is then well stretched, the limb encireled
with it at this spot two or three times, and the ends are then
either tied (Fig. 97), or hooked off (Fig. 98).
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CavutioN.—In applying Esmarch’s Band care must be taken
that it is just tight enough fo stop the circulation and nothing
more.

The disadvantages of the above method (constriction of the
whole limb), are: That complete arrest of the blood supply to
the parts below the constriction favours a tendency to morti-
ficafion of the limb, thercfore, in preference to constriction,
tourniquets should be used.

Fig. 98.—Tue Evastic TUuse APPLIED TO THE ARM.

Tourniquets, are instruments constructed on the principle of
a strap to encircle the limb, a pad to place on the artery, and a
screw, buckle or other means to tighten the strap. The advan-
tage of & tourniquet is that effective pressure can be applied to
the main artery without undue constriction of the whole limb.

Fig, 99

The kinds of tourniquets most suitable are .—
The Improvised Tourniquel or Garrot.—This is made by folding
» Triangular bandage or an ordinary handkerchief like a eravat,

-
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and placing some hard substance (such as a cork out of a wine

bottle) in its folds, to act as a pad: the pad is placed on the

vessel, the hand- =

kerchief is tied

loosely once over

a soft pad, placed |

against the limb

on the opposite

gide to the knot,

a stick is placed

in the tie and the

bandage knotted

over it, the stick

is then twisted

round several

times till the

vessel is com- e
g s 1 . 90,

Prcfh*‘d {I lg 5]‘.1_],. Figs. 99, 99a.—Tne T?l‘ll"'lif_ﬂ']:i!i]:l ToURNIQUET APPLIED

and then after R o

first placing the

pad under it, it is tied to the limb by means of another tri-

angular bandage folded narrow (Fig. 99a).

Viilker’s Stick Towrniguet.—This can be applied only to the
arm; 1t is made by taking two sticks 6 to 8 inches long, #-inch
thick, and notched at the ends; after first encireling the limb
with a couple of turns of a roller bandage at the spot where the
vessel is to be
compressed,
one stick is
placed on the
artery, and
the other on
the opposite

Fig. 100.—VoLkER's Brice ToURNIQUET
APPLIED.

side to it, the two are then tied
together at their ends, top and
bottom (Fig. 100).

Esmarch’'s Tourniguet.—Figure

101 sufficiently explains the Fig. 101.—Essmarcn's ToursiqueT
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construction of this: it is applied in the same manmer as
Esmarch’s band (Fig. 102).

-

Ve g mmm
S

Fig. 102.—Esuarcn’s ToURNIQUET APPLIED.

The Field and Screw Tourniquets.—Figures 103-106 suffici-
ently explain the construction and application of these. The

Fig, 104.—~THE Frerp ToUrRNIQUET APPLIED.
7

former is more suitable for compression of the brachial artery,
the latter for the femoral artery.

The Field Towrniquet.—This has the disadvantage that it can
never be drawn tight enough and the pad is therefore liable to slip.




HEMORRHAGE & ITS IMMEDIATE TREATMENT. 119

——— e ——— — e ——

The Screw Tourniquet.—This tourniquet is provided with
a screw, by means of which it can be {urther tightened after
buckling off, it is therefore a more efficient instrument.

The fime a tourniquet may be safely kept on is three hours,
but if the bleeding has entirely stopped it is better to loosen the
tourniquet slightly after an hour’s application, taking care to
again tighten it up should the hsemorrhage recur.

Fig. 105.—Tue Screw ToURNIQUET. Fig. 106.—Tne Screw TourRNIQUET

APPLIED.

The Treatment of Constitutional Symptoms.—In order
to counteract syncope or fainting due to the loss of blood,
the patient must be kept at absolute rest in a recumbent
position with the feet slightly raised; his clothes should be
removed, his body should be wrapped in warm blankets, and
hot-water bottles should be applied to his feet. If able to
swallow, stimulants well diluted are to be given in small quan-
tities, bubt only after the hsemorrhage has entirely stopped. If
the loss of blood has been very excessive, the breathing may
become embatrrassed, or may actually stop; artificial resprrafion
after the Sylvester method must then be resorted to.
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T Artery | Course of the | Point where Pressure i
& VT a0 | Artery | Course of the | Point where Fressure 18
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Direction of the Pressure.

Directly against the
bone

Iitto - - - |

Ditto - - -

Inwards and back wards
against the trans-
verse process of the
sixth cervical wer-
tebra

Note.—This wvessel
requires considerable
care to compress,

pressure on the|
neighbouring strue- |

tures (nerve, vein,
trachea, ete.), must
be carefully avoided.

With the shoulder and
clavicle depressed,
downwards and
backwards against
the upper surface of
the first rib

With the arm raised,
outwards and back-

wards against the |

humerus

Qutwards and back-
wards against the
humerus

Kind of Pressure to he l Bubsequent Treatment after the
employed. Hmemorrhage has stopped.

First digital, then a I Dress the wound, placing a
pad placed on the | jfirm clean pad over it
artery and retained

in position by means

of a narrow - fold

twisted triangular

bandage, or a knot-

ted roller bandage |
First digital, then a pad | Ditto
on the artery, and
retained in position |
by a narrow -fold
triangular bandage |
Ditto - - - | Ditto
|
Digital - - | When the bleeding has com-
pletely stopped, dress the
wound, bend the head for-
ward upon the chest and
fix it in this position by
means of bandages and

pillows

Digital first and then | Dress the wound, apply a
the handle of a door | spica bandage to the
key padded shoulder to retain the

dressings and place the

forearm In a large arm
sgling

Digital first and then | Ditto
forced flexion

either Volker's stick the forearm in a large arm
tourniquet, or forced sling

flexion, i.e., a firm
pad in axilla and
arm bandaged to side
of chest, or by KEs-
march’s band or a
tourniguet (1mpro-
vised, ecrew, Or

field) |

| Digital first and then | Dress the wound and place
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- . "-.1-1.:*1".'__ | Course of the | Point where Pressure is _
Part Wounded. to EUiLIIII-'!‘HH. ' Artery. to be applied. )i
|— : = i
8. The Forearm | The Brachial - | Under the mner | At the bend of the I,
i | edge of the elbow

tendon of the |
biceps muscle _
g. The Palm of | The Radialand | Along the|One inch above the Ip
the Hand | the Ulna outer and the | wrist on each side
- innar hL'Jl"{lh‘l‘??l §
' of the wrist
' | respectively

| .
| N
10, The Upper | The Common | Passes over the | At the bend of the I

e S

Third of the | Femoral pubes | groin midway be-
Thigh tween the symphysis

and the iliac spine
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11. The Lower | The E&-llpl:t'ﬁu]‘:ll;!I'.‘I.‘-‘."{?S along a | The middle of the thigh Jv

Two-thirds; Femoral | line drawn |
of the Thigh | | from the

middle of the
bend of the
groin to the
mner side of |

. the knee |

12. The Leg - | The Popliteal - | Alongthemiddle| In the centre of the §j
of the ham ham

13. The Foot - | The Posterior | Below the in- | Athumb’sbreadthfrom |
Tibial {  ternal malle- the internal malle-
i olus olus
The Anterior | Middle of the | Midway between the |j
Tibial | front of the two malleoli
| ankle.
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1
.
|
{0
|

|

|
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Direction of the Pressure.

1 e

Downwards and back-
wards against the
humerus

Directly backwards
against the radius
and the ulna

Directly downwards
against the pubes

JWith the knee slightly
{ flexed and the thigh

rotated ontwards,
outwards against the
femur

! Directly against the
posterior surface of
the lower end of the
femur

Forwards and outwards
against the tibia

Backwards against the
tibia

EXTERNAL HAEMORRHAGE.

Kind of Pressure to be
employed.

. e — —— o

Forced flexion at the
bend of the elbow

1

Digital -
Digital with both
thumbs omne wupon

the uthur.l or forced
flexion with a firm
pad on the artery

Digital first with both
thumbs one upon
the other, and then
Esmarch’s band or
a tourmigquet

Forced flexion at the
bend of the knee

A pad placed on
each wvessel and a
bandage tied round
the ankle to retain
the pads in position

123
Bubsequent Treatment after the
Hemorrhage has stopped.

Dress the wound and sling
the elbow

- | Dress the wound, place a

hard pad in the palm, bend
the fingers over 1t and
bandage them to the hand,
then place a firm pad i
the bend of the elbow,
flex the forearm upon the
arm and sling the elbow
with the injured hand
resting against the opposite
shoulder

Dress the wound, fix the pad
on the artery and the
dressings on the wound
with a spica bandage to
the groin, then apply a
long splint to the outer
side of the injured limb,
and keep the patient in a
recumbent position with
the foot slightly raised

Dress the wound, apply a
long splint to the outer
side of the injured limb,
and keep the patient in a
recumbent position with
the foot slightly raised

Dress the wound and keep
the patient in a recumbent
position

Dress the wound and keep
the foot slightly raised

————

(I
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INTERNAL HZEMORRHAGE.

The Causes of internal hseamorrhage are:

(i,) Injury from blows, punctured '-.mundq severe erushes, and
falls from & height causing bruising and laceration of internal
organs,

(ii,) Disease producing weakening and then bursting of a
blood-vessel.

The blood in internal heemorrhage may either escape into one
of the closed cavities of the body, such as the abdomen, eranium,
or thorax, or it may make its escape externally through an
opening in the body, artificial or natural.

Serious hmmorrhage into a closed cavity is denoted by the
history of the accident and the signs of syncope or fainting.
The measures to be adopted in a condition of this description,
are ;—

(i,) To send at once for medical assistance,

(ii,) In the meanwhile to treat the constitutional symptoms
which are due to the loss of blood.

When blood makes its escape through one of the natural
openings of the body, it may take the form of :

(1,) Blood .S_fuf.:'m;;, (2,) Blood Vomiting; (3,) Nose Bleeding,

1. Blood Spitting.—This may proceed from :—

(a,) The Mucous Membrane of the Mouth, especially the
gums, or from the cavity left after the extraction of a tooth.

TrEATMENT.—I1f the bleeding is slight, the ]:_'J’l..tlf-hi' must wash
his mouth out with hot water, as hot as it ean be borne, or
with a solution of alum, or with a strong :—mlu[iun of salt and
water, or small pieces of ice must be given him to suck. If the
ble r*ﬂmcr is from the socket of a tooth, plug it well with a pledget
of cotton wool which has been dipped in a solution of salt and
water. If the bleeding is severe, apply pressure directly to the
bleeding pumt if pmf_.unle by means of a small pmd of clean lint.

(b)) The Throat, caused by injury to the wind pipe or gullet.

TREATMENT. J".f'f,j_l the IJJLIL-HE quiet in a reclining position,
and give him small pieces of ice to suck at frequent intervals.

(c,) The Posterior Surface of the Mucous Membrane of the Nose.

TREATMENT. (See Bleeding from the Nose.)

(d,) From the Lungs (He uzf;p.fr,uh) —DBleeding from the lungs
is indicated by searlet and frothy blood being coughed up in
mouthfuls. It is usually the result of f-lther disease of the
lungs or injury to the ribs.

TREATMENT, —(i,) Send at once for medical assistance, in the
meanwhile

(ii,) Lay the patient down on his side with his head and
shoulders slightly raised on a pillow ; keep him absolutely quiet,
and prevent him from talking or nm]ﬂng the slightest exertion.
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(iii,) Open the windows and admit plenty of fresh, cool air
into the room.

(iv,) Give the patient ice to suck, or let him sip cold water, or
vinegar and cold water, or a strong solution of alum and 1,'.-11;(31‘
or strong cold ten with a lump of ice in it.

(v,) hEI.IH".L all constrictions round the patient’s chest, and
apply cold to it either by means of an ice bag, or a cloth which
has been rung out in ice-cold water.

(vi,) If the faintness is severe, be cautious in the administra-
tion of stimulants.

(vii,) Apply smelling salts to the nostrils, and warmth to the
feet.

2. Blood Vomiting (Hematemesis).—This is usually caused
by disease affecting the walls of the stomach.

Its occurrence is preceded by faintness, with a feeling of weight
at the pit of the stomach, paleness of the face, and a feeble
pulse. The blood vomited up is dark in colour, sometimes coagu-
lated and mixed with food, and presents the appearance more
or less of coffee grounds.

TrEATMENT.—The same as that for bleeding from the lungs.

3. Bleeding from the Nose (Epistaxis).—This may be due
to injury to the nose; it may be an effort of nature to relieve a
dise J.'HL‘d condition, ;qul if so it is not to be lightly stopped: or it
may be the result of general constitutional disturbance.

TrREATMENT, —If L»u‘.-:*rn send at once for medical assistance and
take care that the doctor is mi ade acquainted with the nature
of the case; in the meanwhile undo all tight clothing round
the neck, make the patient sit upright on a chair or sofa, with
his head slightly thrown back (never allow the patient to hang
his head over a basin), place his legs in a deep foot-pan of hnt
water, open the window, raise the arms stretched to their full
extent, well above and behind the head, and keep them in that
]mrmtlml, apply a cold wet sponge, or a 'M_t. towel, or a lump of
1ice to the back of the neck between the shoul: l;,l blades, also

apply cold to the root of the nose; if the bleeding does not stop,
H}'I‘.‘i'[]j.{l;: out the nostril from which the blood is flowing with
cold water, or with a solution of alum (1 to 2 teaspoonfuls to a
pint of water), or with cold tea. Pinch the nose jmt. below the
bridge between the thumb and forefinger, or take a piece of soft
rag, wrap it up tightly and pass it gently into the bleeding
nostril.
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CHAPTER XII.
WOUNDS AND THEIR IMMEDIATE TREATMENT.

Wounds—Definition—Kinds and Varieties of—The Immediate Treatment
of Wounds in General—The First Field Dressing—The Immediate Treatment
of Inecised, Contused, Punctured and Lacerated Wounds—Poisoned Wounds
— The True Poisoned Wound—The Treatment—Insect Btings—Snake and
Dog Bites, and their Treatment.

Definition.—Wounds may be defined as injuries to the body
with division of the skin and of the underlying parts, more or
less.

Wounds are of two kinds :—I, Simple; II. Poisoned.

I.—Simple Wounds present the following varieties :—

(a,) Incised or Clean Cut Wounds.—Wounds with cleanly
divided edges and more or less free bleeding, produced by sharp
edged instruments.

(b,) Contused or Bruised Wounds.—Wounds with bruising
of the parts and only slight or no external bleeding, produced
by blunt instruments.

(¢,) Punctured or Stab Wounds.—Wounds with, as a rule,
considerable bleeding and deep internal injuries, produced by
sharp pointed instruments.

(d,) Lacerated Wounds.—Wounds with ragged edges and very
little bleeding, caused by tears, as from machinery in motion,
the bites of animals, ete.

3ullet wounds generally combine the characters of punctured
and lacerated wounds, with, in some cases, injury to the bone.

Tae IMMEDIATE TREATMENT oF WOUNDS IN GENERAL,

Here the following points are to be borne in mind :—
(i,) To arrest the bleeding.

(ii,) To cleanse the wound.

(iii,) To keep the wounded parts, if possible, at rest by the
application of slings or splints.

(iv,) To protect the wound from outside dust and dirt by
means of some antiseptic (clean) dressing material.

(v,) To treat constitutional symptoms, if any, such as shock
or syncope.

Therefore, when a wound has been inflicted, the first thing to
do is to avoid touching it with dirky hands or dirty instruments ;
there is no justification for introdueing more dirt into a wound
that may be already dirty.
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After arresting the bleeding proceed as follows ;—

If no means are readily available to render the hands and the
wound clean, either leave the wound alone or cover it up with
some antiseptic dressing, if one ean be got at once, till means
are at hand to cleanse the wound.

As an emergency dressing nothing can be better than the First
Field Dressing used in the British Army. This consists of—

An outer cover (sewn cloth)

Two safety pins

An inside cover (thin waterproof, cemented air-tight)

Thin waterproof (mackintosh) folded over dressings (size
12-in. by 6-in., to be torn in half if required)

Gauze bandage 4} yards long, folded flat into 24-in. by 4-in-

Piece of gauze 17-in. by 13-in., weighing not less than three
pennyweights, folded to suit the size of the package

Compress of compressed charpie to be of flax between
layers of gauze (like Gamgee’s dressing), capable of being
teased out into & thick pad. Minimum weight of charpie
155 grains. Maximum weight 165 grains,

The antiseptic agent used is corrosive sublimate 1 in 1000.

To Cleanse the Wound do not attempt to wash it with
water procured from any source. Before handling the wound
with the fingers wash the hands first with warm water and
soap, and then rub them with turpentine or rinse them in
earbolic solution 1 in 40, then wash the wound thoroughly with
an antiseptic solution, such as carbolic acid 1 in 20 to 1 in 40,
or perchloride of mercury 1 in 1000 to 1 in 2000,

If the above solutions are not at hand or cannot be easily
procured, any of the following may be used :—

Alcohol, in the form of whisky or methylated spirits, with
an equal bulk of water which has been first well boiled and
then allowed to cool. -

Condy's Fluid, two tablespoonfuls to a pint of warm water,

Common Salt, a dessert-spoonful dissolved in a tumbler of
warm water.

In washing the wound be careful not to detach any blood
clots which may have formed in it, as they prevent further
bleeding and exclude impurities.

After the wound has been well cleansed of all dirt, in order to
keep it clean take a pledget of cotton wool, soak it well in the
antiseptic solution which has been used to wash the wound,
squeeze it dry and place it over the wound as a temporary
protection.

To Dress the Wound proceed as follows:—If ready-made
antiseptic surgical dressings are at hand use them, if not, place

on the wound either—
A piece of clean linen which has been well boiled for five
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minutes and then wrung out, or a piece of lint soaked in
earbolie solution 1 in 40, earbolic oil 1 in 10.

Over this apply a few layers of clean cobton wool, and then a
bandage to keep the dressing in position.

To keep the parts at Rest.—First place the edges as near
together as possible by strapping, and then, should the wound be
in the upper extremity, put the forearm in a large arm sling; if
the wound happens to be near a joint, apply a splint and then
put on the sling; if the lower extremity is wounded apply an
outside splint to the limb. Should the wound be in the abdo-
men or chest, bandage firmly,

To treat syncope or shock—(see Chapter XTI, page 119, and
Chapter XVI).

SpEcIAL Points 1N THE IMMEDIATE TREATMENT OF—

1. Incised Wounds.—Arrest the bleeding : then, if necessary,
wash and dress the wound as indicated above; if the edges of
the wound gape, adjust them by means of strapping, taking
care not to completely cover the wound; the strapping is best
applied thus—two strips of strapping long enough to reach
well beyond the edges of the wound are taken, in the centre
of one piece a longitudinal slit is out, the edges out of the
centre of the other piece are cut away, so that this piece
can fit into the longitudinal slit, one piece is now placed
on one side of the wound, the other piece on the other side, the
middle parts are slipped one into the other and an even pull is
made simultaneously on both (sce Fig. 107).

Fig. 10T.—MeTHOD OF APPLYING BTRATPING.

9, Contused Wounds.—Apply pressure to the part by means
of a pad of cotton wool or linen dipped in one of the antiseptic
solutions enumerated above if the skin is broken, and fix the pad
by a narrow folded triangular bandage, or a figure of 8 roller band-

age; should the skin not be broken, apply to the part a piece of
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lint which has been soaked in a lotion consisting of spirits of
wine one-third, and water two-thirds : and moisten it often.

3. Punctured Wounds.—Arrest the bleeding and wash and
dress the wound.

4, Lacerated Wounds.—Wash and dress the wound. Shock
usually supervenes after severe lacerations, therefore if present,
treat it.

I1.—Poisoned Wounds,

These may ba—

(a,) The True Poisoned Wound.—Produced by the introdue-
tion of decomposing animal matter or other dirt under the skin.

Treatment.—Wash the part immediately with a strong dis-
infectant.

(b,) Stings of Insects.

Treatment.—Extract the sting by pressing a small key (a
watch key is the best) on to the wounded part, wash the wound
with a solution of ammonia, soda or potash, or with an anti-
septic solution.

A cerfain amount of shock may sometimes supervene; if so,
give stimulants.

(¢,) Snake Dites.

Treaitment.—Send for medical assistance, but in the mean-
while apply a ligature or an improvised tourniquet on the limb
between the wound and the heart, to prevent the general
absorption of the poison into the system ; bathe the wounded
part first with warm water to encourage bleeding, then with
strong antiseptic solutions, then cauterize the wound with a
red hot iron, or nitrate of silver. To extract the poison, suck-
ing the wound may be resorted to, but the operator should see
that he has no cuts or fissures about his lips or tongue. Treat
shock if present by administering stimulants freely, and arti-
ficial respiration may have to be resorted to.

(d,) Bites by Mad Dogs.—Adopt freatment the same as that
for Snake bites. Note.—It is important to trace the dog by
which the wound has been inflicted, with a view to ascertaining
whether it be mad.

STl e |
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CHAPTER XIII,
SPRAINS, DISLOCATIONS, FRACTURES, AND
THEIR IMMEDIATE TREATMENT,

Bprains : Definition, Causes, Signs, and Treatment of —Dislocations : Defini-
tion, Causes, Signs, and Treatment of—Fractures : Definition, Causes, Kinds,
Varicties, Repair, Signs, and Treatment of—=Splints, improvised and their
application—the Transport of Patients suffering from Fractures—The Tm-
mediate Treatment of a Compound Fracture—Special Fractures —their Canses,
Signe, and Treatment, viz., of the Bkull : Vault, Base and Jaw ; of the Trunk :
Hpine, Ribs, and Pelvis; of the Upper Extremity : Ci llar Bone, Arm, Elhow,
Forearm, Wrist, Hand or Fingers; of the Lower Extremity: Thigh, Knee-
cap, Leg, Foot.

SPRAINS.

Definition.—A sprain is the straining or tearing of the liga-
ments and capsule which surround a joinf, by a sudden twist or
wrench—a sprain is practically a *“* missed dislocation.”

Causes :—Falls on to, or some sudden and unnatural move-
ment of, a joint.

Signs:—Pain, heat, and swelling at the seat of the injury,
followed subsequently by discoloration of the skin.

TrEATMENT.—Put the parts at complete rest; if the sprain is
in a joint of the upper extremity, apply & padded splint to the
inside of the limb, and then place the forearm in a large arm
sling; if in a joint of the lower extremity, place the patient in
bed, apply a padded back splint to the limb and keep it slightly
elevated. After the limb has been put at rest, apply bandages
dipped in cold water, or an ice bag, to the injured joint; if the
pain is severe and cold applications cannot be tolerated, bathe
the joint with water as hot as it can be borne comfortably, or
apply hot bran poultices to it.

DISLOCATIONS.

Definition.—A dislocation is the displacement of a bone at a
joint (Fig. 108).

Causes:—The same as those of a sprain, but applied more
violently,

Signs :

(a,) Distortion of the joint.

(b,) The end of the displaced bone may be felt through
the skin.

(¢,) Alteration in the length of the limb.
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(d,) Loss of movement at the joint.

e,) Pain in the joint increased on movement.

(f,) The limb is fixed when another tries to move it
(thus distinguishing it from fracture near a
joint).

sl

Mig, 108.—Di1Aaeran 10 spow DisLocaTion oF LeFr BHOULDER AND
T tigur Ersow.
TrREATMENT.—Make no attempt to reduce the disloeation; put

the parts at complete rest to relieve pain, place the pxtlmm in
an easy position and send for medical assistance.

FRACTURES.

Definition. —A fracture is a broken bone.

Causes :—

1, Direct violence, by means of which the bone is broken at
the seat of the injury.

2, Indirect violence, by means of which the bone is broken
ab some distance from the seat of the injury by transmission of
the force applied, e.g., fracture of the collar bone by a fall upon
the out-stretched hu.ml fracture of the base of the skull by a
fall from a height upon ‘the feet
Muscular action ~.1|f.11‘n1n11;: the bone across by a sudden
and violent contraction, e.g., the knee-cap in jumping

Varieties of Fractures. These are:—

I.—Simple.—Where the bone only is broken.
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j II.—Compound.—Where the bone is broken and there is an
i external wound communicating with the break (Fig. 109). E
! |
IF |
b
|
i
i
’r |
I |
| |
i | |
| f
|
I Fig. 109.—Comeovsp FracTure oF THE Tieia,
| Fractures may be:—
| (i,) Comminuted —Where the bone is splintered into several
.’ . fragments (IMig. 110).
¥l 4
! | |
i .
! i
Ha
1
i | Fig. 110.—CouMINUTED FREACTURE OF THE UPFER END OF THE Ricnr Feuus.
{
: ] |
F (ii,) Complicated.—Where the iracture is complicated by an
injury to some important surrounding parts, e.g., the tearing of |
an artery, vein or nerve; the opening up of a joint; the wound- g
! ing of an internal organ, as the lung, bladder, ete. -
,Ih (iii,) Impacted.—Where the bones are broken and the ends :
g '} LB are wedged into one another (Fig. 111). '
E F
i | 1
i |
|
: |

Fig. 111,—ImracTEp FRACTURE OF THE LOWER END OF THE RiGHT FEMUR.
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(iv,) Greemstick.—Where the bone is incompletely broken or
bent—usually met with in children (Fig. 112),

Fig. 112.—GreexsTick FracTURE oF THE Rapivs.

Repair of Fractures.—Fractures are repaired by the space
between the broken ends of the bone and the torn periosteum
being filled up by a soft mass of new material—termed callus,
which unites the broken ends together; in course of time this
soft material is converted into fibrous tissue, then lime salts are
deposited in it and it is gradually formed into bone; the new
bone can at first be felt as a thickened mass round the frac-
ture (Fig. 118), but gradually it becomes entirely absorbed.
Should the broken ends of a bone not be kept at complete rest
bony union never results, the callus remains fibrous and there is
produced what is termed a false joint.

Fig, 113 —FrAcTURE 0F FEMUE SHOWING DEPOSIT OF CALLUS ROUND THE
BRHOKEN ENDS.

Signs of Fracture.—These are:—

(a,) Pain, swelling, and deformity at the seat of the injury.

(b,) Unnatural mobility where none should exist.

(¢,) Loss of powerin the limb,

(d,) Shortening of the limb.

qg.} Crepitus, 4.e., & sensation of grating felt when the broken
ends of the bones are made to move against each other.

TREATMENT,—In the immediate treatment of a fracture the
following points have to be borne in mind :—T%he Prevention of
Further Injury. The Proper Transport of the Injured Person.

The Prevention of Further Injury.—For this adopt the
following measures, viz. :

1, Attend to the patient on the spot where the injury has
occurred, and especially so if the fracture happens to be in the

lower extremity.
2, Don’t touch the limb (beyond what is absolutely necessary
for diagnosis), until you have got all splints and bandages ready.

e SRR




134 FIRST AID:

3, Use extreme care and gentleness in handling the limb,
either for the purpose of trying to make out the fracture (2.e.,
trying for erepitus, etc.), or in putting on splints: by rough
handling a simple fracture may very easily be made into a
compound or complicated one. This precaution is to be especially
borne in mind in handling broken bones which are immediately
under the skin, such as the collar bone (clavicle), and the shin
bone (tibia).

4, Without removing the clothes (unless the fracture is
compound or there 1s hemorrhage), bring the bones into their
relative position as follows: First lift the limb by grasping it
very gently but firmly above and below the seat of the fracture,
and then make gentle extension and counter-extension to
restore to its natural position as far as possible,

5, Fix the limb in this position by means of splints and
bandages.

SPLINTS

These are rigid supports, which are applied to parts to in-
crease either their natural stifiness or to prevent their undue
mobility. For the surgeon’s use, splints are constructed out of
various materials and are shaped to fit the limbs.

For the **First Aid" treatment of fractures, splints can be
made out of many articles in daily use, ete., varying according
to the patient’s surroundings at the time of the accident, e.g., in
domestic life—broom handles, newspapers, wine bottle covers,
stockings filled with straw or gand, umbrellas, walking sticks,
etc. 3 in workshops —pieces of wood, laths, rules, squares, ete,
With military surroundings—a rifle for fracture of the thigh, a
sword or sword-bayonet for fracture of the leg, a bayonet for
fracture of the arm or forearm.

Improvised Splints should be always constructed out of
material which is sufficiently stiff to keep the parts in position;
they should be made long enough fo extend some distance
beyond the joint below the fractured bone, and they should be as
wide as the limb to which they are to be applied. Before apply-
ing splints pad them well on the side next the limb (unless the
clothing is allowed to remain), with some soft material, such as
tow, cotton wool, old flannel, folded triangular bandages, ete.,
and make the padding extend well over on each side of the splint.

To apply Splints two persons are required, one keeps up
gentle extension and counter-extension in the manner indi-
cabed above, while the other person applies the splints, one on
oach side of the limb, and fixes them in position by tying them
above and below the seat of fracture, with triangular bandages
folded narrow, or with straps, belts, or tapes. In fixing splints,
all knots should be tied over the outer splint and not over the
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bone. The methods of fixing splints to limbs with the tri-
angular bandage are given in Chapter X, pages 83 and 84,

Improvised splints should always be put on in such a way as
to be easily removed if required.

The Proper Transport of the Injured Person.—It is im-
portant to bear in mind that a person suffering from a
fracture is not to be removed till the broken bone has been first
put wp. If able to walk, he should not be permitted to leave
the spot unassisted, as faintness, giddiness, or even unconscious-
ness may come on some time after the fracture has ocecurred;
most persons suffering from fractures of the upper limb ecan
walk if agsisted. Those suffering from fractures of the lower limb
should always be carried on a stretcher, and this should be done
in accordance with the instructions laid down in Chapter XVIII.

THE IMMEDIATE TREATMENT OF A COMPOUND FRACTURE.,

Here proceed as follows :(—

Remove the clothing, if required, from the injured part, with
extreme care. . If there is ha@morrhage, arrest it either by elevat-
ing the limb, or applying pressure to the main artery, above
the wound. If fransport is readily available, and skilled help
can be quickly obtained, cover the wound temporarily with an
antiseptic (clean) pad to prevent the entrance of impurities,
apply splints as far as practicable in the manner indicated above
and remove the patient from the scene of the accident. If
skilled help cannot be speedily procured, thoroughly cleanse the
wound with an antiseptie solution, adopting all the precautions
laid down in Chapter X11: apply an antiseptic dressing to the
wound, then put on the splints and remove the patient.

SPECIAL FRACTURES.
I.—FRACTURES OF THE SKULL.

1. Fracture of the Vault of the 8Bkull (Cranium).

Causes.—Usually direct violence, as blows, or falls upon the
head. This fracture is very often compound.

Signs.—The broken bone may be felt, or there may be a
depression in the skull at the seat of the injury, with symptoms
of concussion, or of compression of the brain; there may also
be partial or complete loss of consciousness.

TrEATMENT.—(1,) Send at once for medical assistance. Inthe
meanwhile—

(ii,) If there is a scalp wound apply a pad and friangular
bandage as laid down in Chapter X.

(iii,) Should there be hmmorrhage arrest it.

(iv,) If the patient has to be removed, place him on a stretcher
with the head raised on a higher level than the rest of the body,
and with great care carry him in this position.
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(v,) Place him in bed in the above position in a darkened
room, and keep him absolutely quiet.

(vi,) Apply hot water bottles to the feet, and towels wrung
out frequently in cold water to the head, or, what is better,
apply an ice bag to the head.

(vii,) Do nmot give any alcoholic stimulants.

2, Fracture of the Base of the Skull.

Causes.— Usually indirect violence, as falls from a height upon
the feet or the head.

Signs.—Unconsciousness, accompanied usually with bleeding
from the mouth, ears, or nose.

TrEATMENT.—The same as that for fracture of the Vaul.

3. Fracture of the Jaw.

Causes.—Direct violence. This fracture is often compound.

Signs.—Deformity ; unevenness in the line of the teeth;
inability to eclose the mouth; bleeding from the mouth and
gums, and crepitus.

TreEaT™ENT.—(i,) With the hand gently push the broken ends
of the bone into their natural position.

(ii,) Retain the ends in this position by applying either the
triangular (ses below), or the fonr-tailed bandage.

(iii,) If the bleeding is troublesome, make the patient rinse
his mouth out frequently with cold water, or give him small
pieces of ice o suck.

(iv,) Caution the patient not fo attempt to tall.

Fig: 114, —TRIANGULAR BANDAGE FOR Fraorung oF LOWER JAW.

For applying a triangular bandage to & fractured jaw, there
are two methods :—

===
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(a,) Apply the centre of the bandage folded narrow to the
point of the chin, earry the ends upwards on each
side, pass one end over the top of the head till it
meets the other end just above the ear; now cross
the two ends over each other, then carry mm end in
front of the forehead, and the other behind the back
of the head well below the oceciput, and tie off on the
side of the temple just above the ear (Fig. 114),

(b,) Take one bandage folded narrow, place the middle of it
over the point of the chin, carry the two ends up-
wards and tie them in a half knot just behind the
vertex of the skull, then take a second bandage folded
narrow, place the centre of it under the lower lip,
pass the ends backwards, tie them in a half knot at
the level of the occiput behind, Now tie the two ends
of the two bandages respectively to each other.

The Lplnlie'ltiml of the four-tailed bandage is given in
Chapter X, page 101 :—

IL—FRACTURES OF THE TRUNK.
1. Fracture of the Spine.

Causes.—Hither direet or indireet violence.

Signs.—The body is paralysed below the seat of the injury,
i.e., if the injury has been inflicted just below the neck, the
pntlt nt is unable to move all four limbs ; if the seat of the injury
1s in the middle of the back, the patient is unable to move his
legs. There is usually great shock, and on running the tips of
the fingers gently along the back of the spine, an inequality in the
spinal ridge may be felt.

Caution.—Under no circumstances attempt to try for erepitus,
and use the wimost care and gentleness in ]m,nt]lmgj the patient.

TrEATMENT.—(i,) Send at once for medical assistance.

(ii,) If possible, do not attempt to remove the patient till
skilled assistance has been first procured, but, in the meanwhile—

(iii,) Treat the condition of shock, ¢.e., give stimulants in small
quantities and apply hot water bottles to the feet,

(iv,}) 1f the patient has to be removed, proceed as follows :—

Obtain a door or shutter, not @ canvas strefcher, and with
the least possible alteration of his poesition, lift the patient very
carefully on to this, place him on his back, and carry him,
avoiding all jolting.

(v,) Place the patient on a fracture bed (see Chapter XIX),
making him lie as flat as possible with only a very low pillow
for the head.

2. Fracture of the Ribs.

Causes.—Either direct or indirect violence, or muscular action.

This fracture may be complicated with injury to the lung,

o e
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Signs.—Severe pain at the side, generally described as a stiteh,
increased on taking a deep inspiration; short and hurried
breathing. Orepitus may be felt by placing the palm of the
hand on the injured side, and asking the patient to take a deep
breath. If the lung is injured there may be spitting of blood.

TREATMENT. —If there is no injury to the lung, proceed as
follows :—

(i,) Take two triangular bandages folded broad, apply the
centre of one bandage over the seat of the fracture, carry the
onds round the ehest and tie off on the opposite side. Now take
the second bandage, apply the centre of it just above the seat of
the fracture, making it overlap the first bandage, carry the ends
round the chest and tie off on the opposite side. In tying the
bandages tighten them till the patient just feels comfortable.

Note.—These bandages should be applied during expiration.
Instead of triangular bandages the roller bandage may be applied
round the chest in the manner indicated in Chapter X, page U8,

1f there is injury to the lungs or severe crushing of the walls
of the thorax, apply a broad flannel roller bandage to the chest
walls, simply to give them very gentle support. Avoid tight
bandaging of any description.

(ii,) Place the patient in bed with his head and chest well
elevated.

(iii,) If there is bleeding from the lungs, treat it in the
manner indicated in chapter XI, page 124, and carry the
patient placed on a stretcher according to the rules laid down
in Chapter XVIIIL.

3. Fracture of the Pelvis.

Causes.—Direet violence. This fracture is very often com-
plicated with injury to the bladder and other internal organs.

Signs.—Severe pain in the pelvis with inability to stand ;
there are symptoms of shock more or less, and blood may be
passed with the urine if the bladder is injured.

TrEATMENT.—(i,) Send at once for medical assistance. In
the meanwhile, before attempting to remove the patient—

(ii,) First apply firmly round the pelvis fwo friangular banc.-
ages folded broad, one on top of the other, or a broad flannel
roller bandage, then apply two long splints, reaching from the
armpits to a little beyond the feet, one on each side of the body,
and tie them in position by means of narrow-fold triangular
bandages.

(iii,) Lift the patient on a stretcher and remove him very
carefully.

(iv,) Place the patient on a fracture bed (see Chapter XIX).

(v,) Treat the condition of shock.

Instead of the above an alternative method of treatment can
be adopted, viz, :(—

=t
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Procure a firm board, shutter or door long enough fo reach
from the patient’s head to a little beyond his feet and just as
wide as the patient’s body, place a folded blanket upon it and
roll the blanket up at the end to form a pillow, then after apply-
ing triangular bandages to the pelvis as ahove, carefully lift the

ey 'I;
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Fig. 115.—FRACTURE or THE PELVIS PUT Ur ON A BHUTTER,

patient on to the prepared board, and tie him to the board by
three triangular bandages, one folded broad passing round the
chest, another folded narrow passing round the thighs just above
the knees, and another folded narrow passing round the ankles
and tied in a figure of 8 (Fig. 115).

iIL-FRACTURES OF THE UPPER EXTREMITY,
1. Fracture of the Collar-Bone (Clavicle).

=3V
- =

Causes. — Usually indirect
violenee, as a fall upon the
ont-stretched hand, or on to
the top of the shoulder,

Signs. — Distortion of the
collar-bone, pain and erepitus
(on pressing the fragments,
and on rotating the arm with
the elbow pressed to the side),
and depression of the shoulder
downwards, forwards and in-
vards (Fig. 116), usually caus-
ing the patient to lean his
head to the injured side.

Caution.—Crepitus by un-
skilled persons is not to be
tried for, as this fracture may
very easily be made compound
or complicated,

TrEATMENT,—The points to
be aimed at are: To correct the
depression of the shoulder, and o /)
thus prevent the overlapping IFE',-jI'- 116.—FracTurk oF ThE Ixxrn
of the broken ends of the Tmiep CLAVICLE.

g
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(c,) After placing a wedge-shaped pad in the armpit as above,
« apply the centre of a triangular bandage folded narrow to the
outer surface of the arm of the injured side, carry the ifront
and horizontally across the chest, bring the back end forward
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i 9. Fig. 119a.
Figs. 119, 1197.—FrAcTURE oF THE CLAVICLE PUT Up—a third method. ll
i
|\ between the arm and the chest over the upper margin of the R,

L front part of the bandage, then up through the loop formed,
' carry bickwards round the chest (Fig. 120), exercising steady
traction so as to draw the arm backwards, then secure the
two ends on the opposite side of the chest.” Now apply the
large arm sling in the same way as it is applied to support
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the forearm, but to avoid the injured bone from being pressed
upon, after bringing up the lower end in front of the forearm,

& <,
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Fig. 120, Fig, 120a,
Kigs, 120, 120a,—FrAacTURED CLAVIOLE PUT vrp—a fourth method,

pass it between the arm and the side of the injured shoulder
and tie it to the upper end behind the neck (Fig. 120a).

2. Fracture of the Arm (Shaft
of the Humerus).

Causes.—Direct violence.

Signs.—The usual ones of frae-
ture (Fig. 121),

TrREATMENT, — (i,) Take two
splints, one to go along the outer
side of the arm, reaching from
the tip of the shoulder to just
beyond the point of the elbow,
and the other to go along the
inner side of the arm, reaching
from the armpit to just below
the point of the elbow, and pad
them.

(ii,) Place a small pad in the
armpit ; make gentle extension
and counter-extension on the
broken bone to bring the ends
into apposition, then apply the
splints one on each side, and g 191 T swow Fracromr or
fix them above and below the LOWER THIRD OF Hunenus,

.
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seat of the fracture by means of narrow-fold triangular
bandages.

Note.—In tying the splints, the bandage above the fracture

must be applied first.
(iii,) Flex the forearm upon the arm and place it In a narrow

arm sling, allowing the point of the elbow to hang well down

(Fig. 122).
_%
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: ! Fig 122.—FRACTURE OF HuMERDS PUT UP WITH VENETIAN Brixp LaTus. *

3. Fracture about the Elbow Joint.

Causes.— Direct violence,

i Signs.—Inability to bend the elbow, with the usual signs of

¥ fracture.
TrEATMENT.—(i,) Take two splints, tie them at their ends m

the form of a right angle (Fig. 123), and pad them.

| (ii,) Flex the forearm and place it with the palm of the hand

11 to the body, and the thumb pointing upwards. e

13 (iii,) Apply the padded side of the L-shaped splint along the

' inner side of the arm and forearm, and fix it above to the arm

LB and below to the hand by means of narrow-fold triangular

1 i bandages (Fig. 123a).

(iv,) Place the forearm in a narrow arm siing.
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Fig, 1285.
Tre L-guarEp SpLInT,

Fig. 123a.— FracTURE ABOUT THE ELBow JoINT PUT UP WITH THE L-8HAPED
BPLINT.
Note.—The narrow arm sling is indicated by dotted lines.

4, Fracture of the Forearm (Radius and Ulna).
Causes.—Usually direct violence. Both bones may be broken
or only one (Fig. 124).

Fig. 124 —-Fraorurs op Hapius.
FoREARM IN FRAUGIURE.

10

Fig. 125.—=T0o snow DEroRMITY OF
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Signs.—The usual ones of fracture, which are not so apparent
if only one bone is broken.

“ 1
Fig. 126.—To spow Fractung oF FOREARM PUT UP WITH VENETIAN BLIND
LiaTHS.
Note.—The broad arm sling is indieated by dotted lines.

TREATMENT.—(i,) Take two splints, to reach from the elbow to
the tips of the fingers, and pad them.

(ii,) Flex the forearm upon the arm, and place it with the
paim of the hand to the body, and the thumb pointing upwards.

(iii,) Adjust the splints on the outer and inner side of the
forearm, taking care that they clasp the lower end of the arm
in the same plane as the length of the arm, and tie them above
and below the fracture (Fig. 126).

(iv,) Placa the forearm in a lirge arm sling.

5. Fracture of the Wrist (Colles’ Fracture).

Causes.— Usually indirect violence, as a fall upon the hand.

Fig. 197, Tp syow Deromuiry AT BAcK oF WeisT 18 CorLes’ FracTURE.
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Signs.—The usual ones of fracture, with a well marked
deformity at the back of the wrist (Fig. 127).

TreaTMeNT,—(i,) Reduce the deformity by extension and
counter-extension, and then

(ii,) Apply splints in the same manner as for a fractured
forearm,

(iii,} Place the forearm in a large arm sling.

6. Fractures of the Hand or Fingers (Iletacarpus or
Phalanges).

Causes.—Direct violence.

Signs.—The usual ones of fracture.

TREATMERT.—(i,) Take a splint, to reach from the elbow to
the tips of the fingers, and pad it.

(ii,) Place the splint along the inner side of the forearm and
hand, and fix it by means of narrow-fold triangular bandages.

(iii.}) Flex the forearm upon the arm and place it in a largs
arm sling,

Caution.—After splints have been applied fo fractures of
the upper extremity, the pulse at the wrist should always
be felt, in order to guard against undue compression of the
vessels.

V.—FRACTURES OF THE LOWER EXTREMITY,

1. Fracture of the Thigh Bone (8haft of the Femur).
Causes.—Direct or indirect violence.
Signs.—The usual ones of fracture, with considerable shorten-
ing of the limb (Fig. 128), and eversion of the foot.
TREATMENT.—(i,) Place the pmmput rnmfmlnhl:, on his back;
grasp the foot on the injured side and while an assistant
steadies the limb by holding it above tqe seat of fracture, make
extension on the thigh till the limb is the same length as the
sound one; sce that the outer edge of the foot is perpendicular to
the ground, and still keeping up extension, direct an assistant to—

(ii,) Procure two splints, one to reach from the armpit
to two or three inches below the foot, and the other to reach
from the fork to the knee : see that the splints are padded,

(iii,) Place two soft pads, one in the armpit and the other
in the fork, and then adjust the splints respectively to the outer
and inner sides of the thigh.

(iv,) Fix the outer splint to the body by two triangular
bandages, one broad-fold tied just under the armpits, and the
other narrow-fold, tied just above the hips (Fig. 129).

(v,) Now fix the inner splint to ithe thigh by tying two
narrow-fold triangular bandages one above and the other just
below the seat of fracture.

(vi,) Then with two similar bandages tie the outer splint to
the ler, just below the knee and a little ahove the ankle,

e
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(vii,) Secure the sound to the injured limb by tying to-
gether the two feet by a narrow-fold bandage passed behind the
ankles, carried over the instep, crossed, and
tied below the soles of the feef.

(viii,) Lift the patient on to a stretcher,
and place him inclining somewhat towards
the 1njured side.

(ix,) Remove him on the stretcher and
nlace him on a fracture bed (see Chapter
XIX), making him lie as flat as possible
with only a very low pillow for his head. Y

The test of efficient splinting for fracture
of the femur is, that the patient should be
able to be carried by the head and heels
without any bending, but the actual removal
of the patient in this manner should never
be attempted, |

A Rifle Splint may be applied to a frac- {
tured thigh as follows: *“If an old pattern
rifie 1s used, see thaf the rifle is not loaded.

Place it on the side of the injured limb,
butt in the armpit, trigger guard to the .
front; place a pad in the armpit; take a '
narrow-fold bandage, place its centre over
the ankle of the injured limb, pass the ends .
behind eneclosing muzzle of rifle, cross be- !
hind; with the outer end take a turn round
the muszzle, in front of the sight or D for
sling; bring both ends up, eross over instep,
and tie off on the inside of the fooct. Take
a narrow-fold; place its centre on the peri-
! nzum, bring one end out behind the other in
M} 1"'-;{'_;L'f'ii;r_',l'Z-I’;["‘Lf;:'”I'_J‘-If_f f ront of the limb, eross the ends through the [
Vinia 7 trigger guard, take a turn round the small of
the butt, just above the trigger guard, and
tie off. Take two long splints; place one on the top and the
other along the inner side of the thigh, and fix at each end by
a narrow-fold, tied off over the rifle. Take a broad-fold bandage ;
place the centre over the butt of the rifle, pass the ends round
the body and tie off on the opposite side. Tie the patient’s legs
together by placing the centre of a broad-fold bandage over both
ankles, pass the ends behind, cross, bring up and tie off on top i
between the legs” (Fig. 180), |

With the new magazine rifle, a fractured thigh is put up as
follows :—

““ See that the rifle or magazine contlains no cartridges. If the ‘
splint be for the right side remove the bolt. Take a narrow-fold !
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bandage, place it over the heel plate of butt in such a way that
two-thirds of its lencgth are on what will be the outer side, and
one-third on the other side of the butt (Fig. 131); take a half
hiteh with the long end round the butt, making a half knot on
the outer side (Fig. 131a), tie the ends with a reef knot so as to
form a loop, the knot of which must come below the stock and
be on a level with the projecting part (Figs. 1315, 131¢, 131d).
This is for the perineal bandage to pass through, and is called
the butt loop; leave the magazine in position, place the rifle
along the injured limb, butt towards the armpit, trigger guard
to the front. Take a narrow-fold bandage, place its centre over
the ankle of the injured limb, pass the ends behind enclosing
muzzle of rifle, cross behind, with the outer end take a turn
vound the muzzle in front of the sight or D for sling, bring both
ends up, cross over instep and tie off on the inside of the foot.
Take a narrow-fold bandage, place its centre on the perineum,
bring one end out behind the other end in front of the limb,
pass one end through the butt loop and tie, gradually tightening
the knot as the limb is gently drawn to its proper length ; pass
both ends round small of butt and tie off. Take two long
splints, place one on the top and the other along the inner side
of the thigh, and fix at each end by a narrow-fold bandage tied
off over the rifle. Take a broad-fold bandage, place the centre
over the butt of the rifle, pass the ends round the body and tie off
on the opposite side. Tie the patient's legs together by placing
the centre of a broad-fold bandage over both ankles, pass the
ends behind, cross, bring up and tie off on top between the legs”
(Fig. 132). (Manual for the Royal Army Medical Corps, 1859.)

2. Fracture of the Knee-Cap (Patella).

Causes—Usually muscular action.

Signs.—Inability to move the leg and bend the knee, a con-
siderable interval can also as a rule be felt between the
fraginents. (Fig. 133.)

Fig. 183.—FRACTURE OF THE PATELLA.

TrEaTMENT.—(i,) Take a splint long enough to reach from
the buttock to the heel, and pad it.

(ii,) Extend the leg and place the splint along the back of
the thigh.

(iii,) Tie the splint to the leg by means of two narrow-fold




AID :

FIRST

:.wun.__...__..qH ANIH 2._...“_..__..”._.&...._..# HLIM J01 Lild BHT HHIL 40 H.._”._..Hn..._....H...m..l_..—.._. ..._...q...._..m_

“2a] ayy Jo }ovq a1)) Suope s qurpdy U — 0N

di L0d YTTALY ] dHL 40 RUOLOVIEI— F5T ...F.m




',-" .l.
e

THE IMMEDIATE TREATMENT OF SPRAINS, ETC.

triangular bandages, placing one round the thigh and the other
round the leg.

(iv,) Take two narrow-fold triangular bandages, and tie them
above and below the broken fragments, crossing the lower
Dhnqumv over the upper at the
sides, thus making a figure of 8
(Fig. 134).

(v,) Fix the sound to the broken
hmb by tving the two feet to-
gether in the manner indicated
on page 148,

(vi,) Remove the patient on a
stretcher, and place him in bed in
the same way as for a fractured
thigh.

3. Fracture of the Leg (Tibia
and Fibula).

Causes. — Direct or indirect
violence. One or both bones may
be broken (Fig. 135).

Signs.—The usual ones of frac-
ture.

TREATMENT.—(1,) Be careful in
handling the broken limb, and
Lﬂwrm,lh' so if the tibia (shin
bone) is broken, as this fr: acture
may very easily be made a com-
pound one

(ii,) Procure two splints, both
to reach from a little above the

Fig. 185. knee to just beyond the foot;
Fracture or tae Tiera (Smx after padding, adjust them to the
Boxe' 1x 118 Lower Taizp. outer and inner sides of the

broken limb, and fix them above and below the seat of the
injury by narrow-fold triangular bandages.

(iii,) Fix the sound to the broken limb by tying the feet to-
gether (Fig. 136).

(iv,) Remove the patient, and place him in bed in the same
way as for a fractured thigh,

4, Fracture of the Buaes of the Foot (Tarsus).

Causes.— Usually direct violence. This fracture is very often
compound.

Signs.—The usual ones of fracture

TrREATMENT.—The same as that for fracture of the leg; after
the patient has been put to bed, elevate the foot by placing a
small pillow below it.

"
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Artifieinl -H. gpiration, methods of ¢ The Sylvester, the Howard, the .
Marshall Hall—Asphyxia : definition, causes and treatment of—The treat- .‘

ment of the Apparently Drowned—The treatment of Asphyxia from Choking,
from Obstruction of the Larynx by Swelling of the Mucous Membrane, from |

Attempted Hanging or - trangulation, and from Breathi g Irrespirable and |
Poisonous Gases—The Appearances which accompany Death. '

ARTIFICIAL RESPIRATION, -
VARrTOUS mellhods have been proposed for performing artificial !
respiration. Those most usnally adopted are :—
1, Dr. Sylvester’'s Method.
2, Dr. Benjamin Howard's ** Direct Method.”
8. Dr. Marshall Hall’s ** Ready Method."
1, The Sylvesfer Method.—This method has the following
points to recommend it :
(i,) It is simple.
(i1,) It is effective.
(iii,) It is to a great extent in harmony with the process of )
natural respiration.
(iv,)] The expansion of the thorax is artificially insured, and
the method is wholly under the control of the operator.
(v,) The patient is not liable to be injured by the manipu-

lations,
(vi,) Both sides of the chest are equally inflated and a large
amount of air is inspired. 1

(vi1,) The adoption of the method is easy. Itcan be remem-
bered and it ean be efficiently put into operation by one person.

Mode of Procedure.—Lay the patient flat on his back on the
floor, loosen all tight clothing about the neck, chest and
abdomen, and loosen the braces ; place a block or hard pillow
under the patient’s shoulders (in order to raise the chest,
extend the neck and throw the head back), draw forward the
tongue and get an assistant to hold it in the corner of a
handkerchief between the thumb and finger; if unassisted,
fasten the tongue round the chin by an indiarubber band or a
piece of string.

Now kneel at the patient’s head ; take hold of his arms above
the elbows and carry them well over the head as far back as
they will go (Fig. 137); this will have the effect of expanding
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the chest. Hold the arms in this position for two seconds, then
bring them down against the ribs, cross Ll.t* orearms over the
pit of the stomach, and, kneeling well forward, make steady
pressure upon the sides and front of the chest (Fig. 137a), keep
up this pressure for two seconds. This will have the efiect of
expelling the air from the chest.

Repeat the above movements carefully and deliberately
about fifteen times a minute till the natural respiration becomes
established. This will be indicated by the patient beginning to
take short gasps. Then cease the movements, but watch the

patient carefully for some time, as the respiration, after being
-'J'HL established, is again liable to fail and may have to be
restored,

[f the expansion and the compression of the chest are
efficiently performed, the flow of air in and out of the larynx
can be distinetly heard.

2, Dr. Benjamin Howard's “ Direct Method.’—This method
can be used in cases where there is injury to the arms.

It is more 1r1gfﬁmu~, than the “ﬂhuti* method,” and it 1s
easily put into practice, but it has the disadw: 1"111”!." that, if
forcible pressure 1s used by an unskilled operator, the P'tht'ﬂt
runs the risk of bein f1h]1m-{1 during its performance ; and it is
not applicable where there is injury to the ribs.

Mode of Procedure.—Lay the patient flat on his back, put a
h:l!ﬂ pillow or roll of L]uh.mrr (larger than that used in the

‘““ 5ylvester method ') well under the back in order that the
lower part of the chest may be the highest, place the patient’s
forearms crossed on the top of the forehead, and strip the
clothing from the waist and neck.

Now kneel astride the patient’s hips, facing his head, place
the hands, with the fingers spread well apart, on the most com-
pressible part of the lower ribs, taking care that the thumbs do
not press upon the pit of the stomach, and squeeze together the
two sides of the patient’s chest at the same time, leaning
gradually forward till the whole weight is over []"I["- ]uitm:-:. and
the mouth is n early touching that of the patient’s; remain in
this position for two seconds, then spring back to the kneeling
position, lifting the hands off the ]*-f%i nt’s gides.

Continue these movements at the rate of about fifteen a
minute till the respiration becomes established.

3, Dr. Marshall Hall’s * Ready Method.”—This is the least
efficient of the three methods, as only one side of the chest is
compressed, and expansion of the lung can only take place on
the non-compressed side,

It 18 also Hw mildest; it requires considerable practice before
one can be efficient in it, and it needs three persons to perforin it.

Mode of Procedure.—Take up a position on the left side of

e g . " i T e e S s
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the patient, make one assistant kneel at the patient’s head and
another assistant at the patient’s feet, place a hard roll of
clothing (which must be twice as long as that used in Howard’s
method) in such a manner that when the patient is turned
over his chest will be across the roll.

Now with the help of the two assistants turn the patient face
downwards, making the body ineline over the roll of clothing,
and make firm pressure with the hand upon the back, between
and on the shoulder blades, then turn the body on the side
again. In turning the patient the assistant at the head must
see that the patient’s arms are not laid upon or twisted.

Repeat these movements and continue them at the rate of
fifteen a minute till respiration becomes established,

ASPHYXIA AND ITS TREATMENT.

Derixition.—By asphyxia is meant the condition which
supervenes when the function of respiration has been inter-
rupted. Death from asphyxia is due to carbonic acid gas
polsoning,

Asphyxia may be caused by —

(1) Submersion in a liquid medium, as in drowning,

(ii,) Occlusion of the air passages by foreign bodies, as in
choking.

(11i,) Pressure on the chest, preventing the action of the
respiratory muscles.

(iv,) Closure of the air passages, as in suffocation or smother-
ing,

(v,) External pressure on the air passages, as in strangula-
tion or hanging.

(vi,) Breathing irresplrable gases, such as nitrogen, hydrogen,
carbonic oxide, sulphuretted hydrogen, chlorine, chloroform
vapour, elec.

Tae TREATMENT oF AsPEHYXIA.—For some minutes (abont
four) after the respirations have entirely stopped the heart's
action continues, and as long as the heart beats recovery from
asphyxia is pcssible.

The main indieations for treatment are :

(i) To remove as quickly as possible the cause of the
asphyxia.

(ii,) To effect the purification of the blood by introducing
fresh air into the lungs by means of artificial respiration or
otherwise.

The Treatment of Apparent Death from Drowning.—The
appearances presented by a person who has been immersed for
some time in the water are as follows:—

The face is swollen and purple, the lips are livid, the eyes are
blood-shot, the mouth, wind-pipe and lungs contain frothy fluid,
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there is a eonsiderable quantity of water in the stomach, the feet i
and bands may be swollen and discoloured, and the body is eold.
In treating the {Ll}l‘nﬂ-t‘i‘tl‘ltl}' drowned the following factors
have to be borne in mind :-
(i,) The condition of thh","{l-'n due chiefly to submersion, but
also to the blocking of the air passages with water, mud, etc.
(ii,) The shock to the system.

:11.,} The exhaustion from long-continued struggling.

(iv,) The effect of exposure to the cold.

The most im portant factor, however, in treatment is to remove
the condition of asphyxia as soon as possible by artificial res- ‘
piration. |

Directions for Restoring the ﬁpparently Drowned :—

(i,) Send at once for medical assistance, blankets and dry
clothing, in the meanwhile—

(ii,) Immediately proceed to treat the patient on the spot, by
first restoring the ;‘JH’(‘{HHH{}', and, affer the breathing has been

Y

restored, by promoting warmth and circulation. It is lIllpDrt-"lﬂt |
not to fat".“"]pt to restore the circulation till the breathing has i
recommenced, as by over-taxing an already dilated heart life 1s I

!

endangered. (!

To Restore Natural Breathing, proceed as follows :(— i

(a,) Clear the Air Passages.—To effect this, first remove all i
tight clothing constricting the neck and chest; next examine
the mouth and remove from it all weeds, lumps of mud, food,
etc., then in order to drain off water from the throat and gullet
(trachea, pharynx, and wsophagus), turn the patient face down-
wards, place a fum roll of clothing under his stomach and _
chest, and one of his arms under the forehead so as to raise the 3
mouth off the ground, then press firmly two or three times, for '
four or five -.ecm]da ﬂﬁ.(_,]"l time, upon the patient’s back, 1nr"‘mrfnt.e]
may also be drained off from the stomach by inverting the trunk ‘
thus: turn the patient on his face, get astride him, pass the
hands under his abdomen and gently raise his middlﬂ.

Inversion of the trunk is easily done in children; in adults
it will of course depend upon the weight of the patient and the
assistance obtainable

Note.—Not more than a few seconds should he wasted in
atfempting to draw off water by either method.

(b,) Adjust the Patient's Position thus: turn him on to his
back with the roll of clothing under his shoulder blades, and :
allow his head to fall back. !

(e,) Mamtain a free entrance of air into the Wind Pipe.—To
do this draw forward the patient’s tongue and keep it project-
ing beyond the lips by an elastic band or a piece of tape or
string passed over it and undu the chin; look to the nostrils
and free them from any obstructions.
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(d,) Imitate the Movements of Breathing, i.e., perform ** Sylves-
ter’s Method " of Artificial Respiration, and continue it till the
patient makes an effort to breathe.

(e,) Encourage Breathing.—If any assistants are at hand
during the performanece of artificial respiration, get them to
exeite the nostrils with snuff or smelling salts, or to tickle the
throat with a feather, also to rub the face and chest briskly.

While artificial respiration is being performed, make those
who are assisting (11‘-. the patient’s hands and feet, and (if warm
clothing has been procured), to strip off the wet clothes and
replace them with dry ones, but in doing this, the efforts to
restore respiration must not be hindered. As soon as breathing
has commenced proceed fo promote warmth and circulation. To
do this, wrap the patient up in dry blankets and commence
rubbing the limbs upwards, firmly and energetically, with warm
flannels or cloths, either under the blankets or over the dry
clothing. Apply hot flannels, hot water bottles, hot bricks, ete.,
to the pit of the stomach, to the armpits, between the thighs,
and to the soles of the feet.

When the patient is able to swallow, give him small quantities
of wine, warm brandy and water, or hot cofiee.

Put the patient to bed and encourage sleep. During the
period of reaction the breathing may become oppressed. To
obviate this, apply large linseed meal and mustard poultices to
the chest and back. Watch the patient carefully for some time
to see that the breathing does not again fail; if any signs of
failure appear, resume artificial respiration.

Note.—The above efforts to restore life must be persevered
in until the arrival of medical assistance or until the pulse and
breathing have ceased for at least an hour,

Cavrions.—The following are to be borne in mind :—

(i,) Avoid delay in the application of measures to restore
life.
(ii,) Do not waste much time in the pmhmnnuv operations,
i.e., in clearing the air passages, adjusting the patient's position,
and maintaining a free entrance of air into the wind pipe, but
proceed to prrfmm artificial respiration as quickly as possible,
(i1i), Prevent crowding round the patient, especially if in
an apartment.
(iv), Avoid rough usage, and do not allow the body to remain
on the back unless the fongue is secured.
v,) Avoid attempts to give stimulants till the patient is
well able to swallow.
(vi,) In performing artificial respiration avoid hurried and
irregular motions,
(vii,) Avoid an over-heated room.
(viii,) Under no circumstances hold the body up by the feet.

-
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(ix,) On no account place the patient in a warm bath unless
under medical observation. r
(x,) Avoid giving up hope for the patient too soon.
Asphyxia from Choking.—Choking is caused by bits of food, it
foreign bodies, ete., accidentally passing into the larynx. i
TrEATMENT.—Send at once for medical assistance, but in the
meanwhile make attempts to dislodge the obstruction by first
placing the patient in the recumbent position with the head il
turned on one side, and then passing the finger or the handle of |f
a spoon over the base of the tongue, and elawing forward with J
|

it, If the patient happens to be a child, it may be held up by
the feet and slapped on the back. If, after the foreign body has
been extracted, there are no signs of breathing, begin artificial
respiration at once and continue it for at least an hour.

Asphyxia from Blocking of the Larynx, caused by Swelling
of the Mucous Membrane.— Suffocation in children is often |
caused by attempting to drink from the spout of a kettle :
containing boiling water.

TreaTMmeNT.—Send at once for medical assistance, but in the
meanwhile wrap the child in a blanket, apply hot sponges, hot
flannels (dry or moist) to the mouth; administer, in dessert-
spoonful doses, salad, linseed, or cod-liver oil, and also give
pieces of ice to suck. i

Asphyxia from Atiempied Hanging or Strangulation.

TreEaTMENT.—lielease the patient at once, loosen or cutb any
cords which may be round his neck, also all tight clothing;
allow a {ree current of air to pass over his face, dash cold water
on his face and chest, and perform artificial respiration.

Asphyxia from Breathing Irrespirable and Poisonous
Gases.—Thesze gases include the vapours from charcoal, coal
and coke, lime, brick and cement kilns, coal gas, the foul air
irom sewers, cesspools and mines (choke damp), the vapour of
chloroform, etc.

TrEATMENT.—Remove the patient at once from the foul into
the fresh air, loosen all ticht clothing, commence artificial res-
piration after drawing the tongue forward and securing it, at
the same time apply friection and warmth to the body, and dash
cold water upon the head and face.

The Appearances which generally accompany Death are
as follows:

1, The breathing is absent, there is no movement of the chest,
no air can be heard passing in and out of it, and there is no
watery vapour proceeding from the mouth, To determine the
presence of respiration place a glass of water on the chest and
watch if any movement is communicated to it; also hold a
looking-glass or some bright surface to the mouth and see if the
surface becomes dimmed by vapour condensing upon if.

|
|
|
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2, The heart's action has stopped, there is no pulse, the move-
ments and sounds of the heart have ceased

To determine this, tie a ligature tightly round a finger, If
there is any circulation the end of the finger will become
reddened, and the string will leave a white ring round the
finger.

3, The eyelids are generally half closed and the pupils are
dilated.

4, The coldness and pallor of the surface of the body increase.
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CHAPTER XV,
POISONS AND THEIR IMMEDIATE TREATMENT.

Poisons—Definition and Classifieation of—Evidence of Poisoning—How
afforded—How to act in a Case of Poisoning—The General Treatment
applicable to a Case of Unknown Posoning—=Special Poizons, their Bymptoms
and General Treatment

DEFIRITION. — Poisons may be defined as substances which
(when introduced into the body or applied externally) injure
health or destroy life.

CrassiricarioN, —Poisons may be classed as follows :—

1. Corrosives.— These soften and destroy the parts with
which they come in immediate contact. As examples of corro-
sive poisons may be mentioned—the mineral acids, the caustic
alkalies, corrosive sublimate, the acid, alkaline and corrosive
salts (chlorides of =zine, ftin and antimony, and nifrate of
silver), oxalic aecid, ete.

2. Irritants.-—These cause inflammation of the part (usually
the alimentary canal) to which they are applied. As examples
of irritant poisons may be mentioned—arsenie, the salts of zine,
and other metals, elaterium, the essential oils, Spanish fly.

3. Narcotics.—These act chiefly upon the nervous system,
producing stupor, delirium, convulsions or coma. As examples
of marcotic poisons may be mentioned—opium, prussic aecid,
belladonna, chloroform, chloral, alcohol, the poisonous gases, ete.

4. Narcotic-Irritants.—These combine more or less the char-
acters of navcotics and irritants. As examples of narcotic-irri-
tants may be mentioned—strychnia, aconite, hemlock, poisonous
fungi, ete.

Evidence of Poisoning is afforded by the following cir-
cumstances, viz. -

(1,) By the sudden appearance of the general symptoms of
poisoning, such as vomiting, purging, ecramps in the limbs,
pains in the stomach or bowels, delirium, unconsciousness, ete.,
in a person otherwise healthy, or soon after parfaking of food,
drink or medicine.

(2,) By several persons being attacked with similar severe
symphoms, soon after a meal of ".1.311[]1 all have partaken.

(3,) By the nature of the surroundings, i.e., by finding a glass
or bottle with suspicious looking contents, h\: the smell of the
room, ete.

(4,) By the history of the case, i.e., by the patient having

— T
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previously shewn a suicidal tendency, or the signs of mental
depression, ete.

How to act in a Case of Poisoning :

(1,) Send at once for medical assistance, and take care that
the doctor is made acquainted with the fact that the case to
which he is summoned is one of probable poisoning.

(ii,) During the absence of skilled attendance, act as follows,
Vig, i—

(@,) If you are in doubl as to the mature of the poison taken,
adopt the general treatment applicable to a case of unknown
poisoning (see below).

(b)) If you are aware of the nature of the poison taken,
adopt the general treatment applicable to the special poison
(indicated in the table given below).

The General Treatment applicable to a Case of Unknown
Poisoning.—Here the objects to be aimed at in treatment are :—

(i,) To get rid, if possible, of the unabsorbed poison from the
system; this is effected, either by administering an emetic to
bring the poison up, or an aperient to pass the poison through
the alimentary canal.

(11,) To counteract depression and shock, by giving stimulants
and nourishments, and by the application of warmth by means
of poultices, hot fomentations, ete.

(iii,) To relieve pain, by administering sedatives and demuleents.

Emeties.—The following may be used :—

Sulphate of Zinc, grs. xx to Xxx in half a tumbler of warmn
vater ; this is prompt and safe, but is not to be given if salt and
water has been already administered,

Ipecacuanha Powder, grs, xv to xxx in half a tumbler of warm
water ; this produces very little depression and does not irritate
the stomach.

Ipecacuanha Wine, 1 to 2 tablespoonfuls in an equal quantity
of water; this produces a good deal of depression and is not very
prompt in its action.

Mustard, a tablespoonful in a tumbler of warm water.

Salt, two tablespoonfuls in a tumbler of warm water. This is
not to be given after sulphate of zine.

Tepid Water, in large draughts, followed by irritation of the
back of the throat by means of the finger or a feather.

Any of the above emetics may be repeated once or twice if
necessary. The action of an emetic is facilitated by giving
plenty of tepid water.

It is important to remember, that patients suffering from
narcotic polsoning are nof easily made to vomit.

CavrroN.—Hmetics are not to be given in cases of corrosive
poisoning, which is indicated by stains on the fingers, the lips,
in the mouth, ete,
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Aperients.—The following may be given:—

Castor Qil 1 to 2 tablespoonfuls for a dose.

Sulphate of Magnesia (Epsom Salts), a tablespoonful in a
tumbler of warm water ; to be repeated if necessary.

Stimulants.—Administer :—

Sal Volatile (Aromatic Spirits of Ammonia), one half to a tea-
spoonful in a tablespoonful of warm water.

Spirils (Brandy or Whisky), from a tea- to a tablespoonful,
according to circumstances.

Strong Beef Tea, Tea or Caffee.

The Hot and Cold Douche alternately.

Norz.—It may (in cases where the patient is unable to swallow)
be necessary to give spirits, beef tea, tea or coffee by an enema.

Sedatives and Demulcents.—These are non-irritating fluids
(which soothe internal local irritation and relieve pain), such as
milk, raw eggs, barley water, arrowroot, flour mixed in water,

olive oil, linseed tea, gruel, etc

Specinl Poisons.

1. The Acids —
(@) The strong cor-
rosive ones, viz.:—
(i,) Acetic (Gla-
cial, and Aromatic
Vinegar).

(ii,) Hydrochlorie

(Muriatie, Spirits
of Salt).

(iii,) Nitvic (Aqua

THE POISONS.

Their Bymptoms
Immediate burning
pain in the mouth,
throat, and stomach,
vomiting and purging
may occur. Wherever
the skin and mucous
membrane are touched
they are destroyed,
there is more or less
suffocation and great

Their General Treatment.

Cavurion. — Emetics
are not to be given.

Administer fre-
quently magnesia or
chalk dissolved in warm
water, thendemulecents,
such as lime water and
milk, milk and egg,
olive oil,  pint to 1 pint
of water, thick gruel;

fortis). shock. if there is depression,
(iv,) Sulphurie give stimu'ants. It
(01l of Vitriol). any acid has got into

(v,) CARBOLIC
(Phenol).

above |

With the t

symptoms there is the
voidance of greenish
or black urine, and the
odour of the acid can
be detected in the
breath,

the air passages, make
the patient inhale the
fumes o' ammonia.

Administer Epsom
salts, 4 oz. in 8 ozs. of
warmwater, then white
of egg mixed with water
in large quantities, or
large quantities of milk,
or olive oil, 2 to 4 ozs.
in 1 pint of water, or
castor oil, 1 oz.: also
give stimulants freely
and apply warmth to
the extremities.
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Special Polsons.

(vi,) O0XALIC
(Salts of Lemon or
sorrel).

(#) PRUSSIC ACID
(Hydrocyanic Aecid,
Scheele's Acid), this
may also occur in oil
of almonds, almond
flavour, peach ker-
nels, bitter almond
water, laurel water,
and cy. ranide of potas-
sium.

2. Aconite (Monks-
hood,
and its
oceurs in aconite lini-
ment, neuraline, ete.

Blue Rocket) |
alkaloids ; I|

% Thul Syvmptoms.

]fnmumrr pain in t]u, '
stomach, cramp in the |

legs, x'{}zniting of dark |

coloured fiuid, hacking
cough with feeling of
constriction in throat,
{ mouth white and sore;
great shock, and death
mayrapidlysupervene.

The patient almost
immediately after
swallowing the acid
becomes insensible,
with fixed and glisten-

to light, the limbs are |
| ﬂ.lﬁ{.-li-i 1,hL skin 1s cold |

and covered with a
 clammy perspiration,
the respirations are
gasping, and oceur at
long 1ntervals, and
there may be convul-
1018,

Warmth at pit of
stomach, tingling of
' mouth,lips and tongue,
| feeling of constriction
| in Lh:urlt difficulty in
' "ﬂ".dllﬂ“t]llr numbness
of tips of Imgnn loss

|

Their General Treatment,

Anmi giving pu:m,’r
h[:'f-"rf-f or i'l'.i‘.i‘!'i'.li'lf,l.'q’i‘rl" or
theil carbanates, but
administer flqulPllﬂv

| chalk and water, mag-

nesia and water, and
lime water, and then
give 1 oz. of castor oil,
and stimulants freely.

Administer emetics
tirst, then stimulants

ad lib., if necessary by
an enema, make patient

i smell ammonia, apply

g eyes, the pupils are |
dilated and insensitive |

the hot and cold douche
alternately, perform
artificial respiration
steadily (about 20 to
the minute), and at the

! same time use frictionto

! of sensation, deafness |

| and dimness of sight;
followed by paralysis,
first of lower and then
of upper extremities,
pulse 1s irregular and
almost 1mperceptible,
respirations shallow,
feeble and infrequent,
there may be convul-
sions, pupils generally
dilated, great prostra-
tion, and death may
take place suddenly

| after slight exertion.

the extremities. When
from the acid itself, use
the cold water douche
without any delay, fol-
lowed 1:"111[,:;]14[&11.' by
sirong stimulants as
ammonia or brandy.

NoTeE.—If life can be
maintained for about
half an hour, recovery
is almost certain.

Give emeties first,
then stimulants free]v
apply warmth to the
lower extremities, by
hot water bottles and
by friction with the
warm hand. Apply a
mustard poultice or a
mustard leaf over the

| heart, keep the patient

strictly in the recum-
bent position and per-
{form artificial respira-
tion if necessary,
Norg. — Stimulants

| may have to be given

]_'I!f AT elelmil.
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Fﬂwr-m,, T'oisons.
E.lcahal as in
rﬁ,uilhad proof, and
meth}-‘in,tud spirit,
hrandy, rum, whisky.
gin, ete.

4, The Alkalies,
the stronz caustic
ones, viz.:—

(1,) Ammonia

(Spirits of harts-

horn, etc.), a3 in |

caustic ammonia,
ammonia liniment,
ccmpound  cam-
phor liniment,
liquid ammonia,
(ii,) Lime, as

FIRST “AlD:

Their FEymptoms,

l

Their Genreral Treatment.

(riddiness, inability i
to stand or walk, the

gait is tottering, the
expression is wvacant,
| the face is flushed, the
| conjunctivee are con-
| gested, the lips are
|

livid, the breath smells |
t of aleohol, the skin is |

i covered with sweat,
| the pupils are dilated
{ and fixed but may be
| contracted, convul-
| sions occur and are
| followed by stupor and
COTA.

' Immediate burning
[ pan 1 the mouth,
throat and stomach,
vomiting and purging,
the muconus membrane
of the mouth is des-
troyed, and there are

| o .
| symptoms of suffo- |

| cation and of greaf
| shock.

causticlime, quick- |

lime,

(u1,) Potash, as

caustic potash.

-.‘1.‘.'J Doda, as |

caustic soda.

5. Antimony, as|
chloride or tartarated |
antimony (tartar |
emetic), occursalsoin |

.rntimmli al \\-iIIL
and in Hooper’s or
Hall's specific.

There is a metallic
taste 1n the mouth,

cessant vomiting, a

| stric tion and choking
| in the throat, pain in
. the stomach, wviolent
| purging, and cramps

Give emetics; if the
patient is Insensible
rouse him and keep
him awake, administer
hot strong coffee, apply
the hot and cold douche
alternately ; when the
patient has sufficiently
recovered, wrap him up
in warm blankets and
put him to bed.

CAUTION. — FEmetics
e mot fo bGe given,
but administer Vm:,rn.,“,
lemon or orange juice,
tarfaric or citric acid
in plenty of water;

| give demulcents and

stimulants if required ;
if the power of swal-

| lowing 15 lost, give in-
| halations of acetic acid
[ or wimegar Ifrom a

with mausea and in- |

feeling of heat, con- |

1in the flm'lw. the skin |

face are congested,

{ is cold, the head and |

I and there is great de- |

| pression and collapse,

pocket handkerchief,

Encourage vomiting
by giving large
draughts of tepid
water, when the vomit-
ing subsides administer
strong tea or coffee,
also w !:1t+= of ege mixed
in water, b LI1E'1. water,
umnlnm or milk.
Give stimulants if there
is collapse. Wrap the
patient up in warm
blankets and put hot
water bottles to his
feet.

=
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E'-rreuul Poizons,

6. ARSENIC (Ar- |

senious acid, White
arsenic), may
oceur in Agqua To-
fania, fly papers,
mineral, Vienna and
Scheele's emerald

.:l{-m'

= e P, (el Ty |
green, Fowler’s solu- |

ticm, Simpson’s raf
paste, Roth and Rin-
eeisen’svermin killer,
cheap ices, crayons,
French chalks, wall

papers, timned fruits
(as an impurity of the |

tin}, and beer as an
impurity of the sweet.
ening material, ete,

7. Felladonna (the |

Deadly Nightsh: Jr]L
glrtnl its a IL.J.]U'J. atro-
pine.

8. Cantharides |

(Spanish Flv, Blister
Beetle), occurs also
in blistering fluid.

——— e

Their Symptoms.

Faintness and de-

pression followed by a
burning pain in the

stomach, vomiting of |

brown matter mixed
with mucus and
streaks of blood, purg-
III"._T,. EEVere cramps imn
the calves of the legs,
constriction and dry-
ness of the throat,
great thirst, hiccough,
loss of wvoice, cold
sweats, profound
shock and exhaustion.

Heat and dryness of
the mouth and throat,
suppression of uln*L,
difliculty of swallow-
ing and great thirst,
the face is flushed, the
eyes are prominent and
sparkling, the vision is
double or indistinet,
the pupils are dilated
and insensible to light,

e ——— —

Their f_:e:u[aml Treatment.

Give emetics, and
then large draughts of
tepid greasy or soapy
water, or salt and
water, dialysed iron in
1 oz. doses, or magnesia
in  large quantities,
these are to be fre-
quently repeated; give
olive oil { pint in 1 pint
of lime water, admin-
ister demulfe:ltu if
thereis depression, give
stimulants flé}f}]_}’, and
apply warmth and fric-
tion; after the acute
symptoms have passed
| off, apply linseed meal

| poulticestotheabdomen

Give emetics first,
then strong hot coffee
and stimulants, apply

({ mustard to the calves of
| the legs and hot water

| nately, and

bottles to the feet,
administer the hot and
cold douche alter-
perform

| artificial respiration.

there is great excite- |

ment and noisy de-
lirium, the gait is un-
steady and staggering,
there is a frequent
desire to pass water,
with inability to do so,
the skin is dry and
there may be a rash

likethat of scarlet fever,

Burning sensation in
the throat and stom-
ach, with pain and
lliﬂi:t,uli'.}' in swallow-

| ing, vomiting of mucus

t= 5

and blood, diarrheea

with blood and slime in
the motions, incessant
desire to pass water,
high temperature,
quick pulse, headache,
loss of sensibility, and
convulsions.

Give emeticsand then
demulcents, especially
white of egg and milk
or thick gruel, but
avoid giving fu.!w; and
oils; when the acute
*-.}mph:.‘rms have been
relieved, give the
patient a hot bath or
apply hot linseed meal
poultices to the ab-
domen.
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Bpecial Poisonsa.

-

Their Bymploms.

—_—ee .

9. Camphor, as in
the essence, liniment
and spirits of cam-
phor, and in Rubini's
solution.

10. Caustic Lunar
(Nitrate of silver).

11. Chloral (Chlo-
ral hydrate, Syrup
of chloral, Hunter’s
chloral).

| throat,

12. Chlorine Gas,
as in chloride of lime,

13. Chloroform |
(inhaled). !

Odour of the breath,
languor, giddiness,
faintness, disturbance
of vision, noises in the
ears, delirtum and con-
vulsions, a cold and

clammy skin, weak
pulse and difficult
breathing,

Pain and discolour-
ation of the mouth and
followed by
vomiting of whitish
flakey matter which
turns black.

Deep sleep, with loss
of muscular power,
diminished sensibility,
the face is livid and
bloated, the pulse is
slow or very weak, the
respirations are dimin-
1shed, and the surface
of the body is cold.

Irritation of the
throat, cough, tight-
ness of the chest, diffi-
culty of breathing and
mahility to swallow,
|

The respirations are
arrested, the breathing

| is stertorous, and the

face 13 livid,

Their General Treatment.

Give emetics and
then stimulants freely,
apply warmth to the
extremities and admin-
ister the hot and cold
douche alternately.

Give common salt
dissolved in water or
milk freely, give emetics
(but not sulphate of
zinc), and demulcents.

Give emetics, wrap
the patient up in warm
]II:'LIH(UtE, and apply hot
water bottles to the
feet, keep the patient
roused by shouting or
flapping his face with
a wet towel, give hot
strong coffee, and per-
form artificial respira-
tion if there is the
shightest failure of the
breathing.

Aduv.it plenty of fresh
air, give inhalations of
steam or of very dflute
ammonia.

Pull the tongue for-
ward, see that the
mouth and throat are
clear, loosen everything
tizht about the chest,
flap the face and chest
with a wet towel, give
plenty of fresh air,
apply the hot and cold
| douche alternately to
the chest and head, and
perform artificial res-
piration.

e
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Bpecial 1 oisons,

14. (‘.'hl urufurm
(swallowed).

15. Copper, as the
sulphate (blue vitriol,
blue stomne), or the
acetate (verdigris).

. Croton 0il.

17. Ergot of Rye
and its alkaloids,
ergotine, etc.

18. Ether (inhaled)

19. Fungi (Fly
fungus, poisonous
mushrooms).

| pu rging,
| breathin:, quick pulse,

m—

vomiting and diar-
rhcea,

Same as chloroform
| inhaled.

There is violent eolie,
with vomiting and |
drarrhoea, great ex-
citement and then
coma, the pulse is

| stertorous, the

’i‘h{ ir 93 mptnmfs.,

Iha hrea.th amells of

chloroform, the gait is
st 1gf_{9ring, this 1s fol-
lowed by insensibility,

| the pupils are dilated,

the breathing is ster-
torous, the skin is cold,
and the pulse is im-
perceptible.

There is a metallic
taste in the mouth,
constriction in the
throat and gullet,

| riping and colicky

pains 1 the abhdomen,
nausea, vomiting and
difficult

great weakness and
thirst, cold perspira-
tion, coldness of the
limbs, headache, gid-
diness, and finally

| coma.

Great pain in the ab-
domen, with vomiting

| and purging, the face

is pale, the features |
are pinched, the pulse |
is small the skin is
moist, and there is
great collapse.

Tingling and cramp
of the i u%s dizziness,
weakness, 1tuhmg*

slow, the breathing is
upils

are dilated, and the
extremities are cold.

—

Their General Treatment.

Give em9t1c3 first,
then carbonate of soda
dissolved in plenty of
water, rouse the patient
in every possible way,
apply mus-ard to the
calves of the legs and
a mustard leaf over the

{ heart.

First give large
quantities of milk and
egos, then emetics (if
there 13 no vomiting),
and then large draughts
of tepid water, after
that barley water,
arrowroot or gruel, and
apply hot linseed meal
poultices to the abdo-
men.

Give emetics first,
then demulcents, es-
pecially white of egg in
milk, and stimulants
rreely, and apply hot
linseed meal poultices
to the abdomen.

Give emetics first,
then castor oil, after
that strong tea and

| stimulants, keep the
| patient in a recumbent

position, and apply
warmth to the extremi-
ties.

Same as
mmhaled.

Give emetics first,
then castor oil loz.,
then stimulants freely,
apply warmth to the
extremities and hotlin-
seed meal poultices to
the abdomen.

chloroform

N




1570

Bpecial Poizons,

20. The Gases,
viz., carbonie acid or
carbonic oxide gas,
coal gas or sewer gas, |
choke damp or after
damp, marsh
charcoal fumes, and
acetylene,

21. Holly Berries.

s,

22. Hyoscyamus
(henbane), and is
alkaloids  hyoscya-
inine, ete.

23. Iodine and Io
doform.

FIRST

Their Symptoms.

AID;

There is irritation of
the throat, with head-
ache, drowsiness, zid-
dmess, and singing in
the ears, loss of mus-
cular power, lividity,
hurried  respirations
and coma.

There is vomiting,
with pain in the head
and abdomen, and
purging, f-hl:]pu]rifﬁ are

et e e ——

Their General Treatment.

Remove quickly to
the fresh air, and per-
form arfificial respira-
tion, apply smelling

[ salts to the nostrils,

and cold to the head

| and chest, and give
stimulants.

Give emetics, and
then stimulants freely,
!etp]vlf friction and
warmth 1{o the ex-

contracted, then drow- |
siness followed by |
unconsciousness  and

collapse supervene,
I

Much the same as |
| then stimulants moder-

belladonna, i.e., thirst,
dilated pupils, delir-
inm, ete

There is
neat in the throat and
stomach, with vomit-

| ing and purging (the

| vomited

24. Laburnum and !
its active principle
cytisine, which is also
present in Arniea,

| followed

: matter may
he -||-|:|'!-|.':'|“' or ]IIIH.!::I1

pain and |

followed by giddiness |
and faintnesswith con- .

vulsive movements,
There is purging,
vomiting, and great
restlessness, this is
by drowsi-

} ness, msensibility and
: convulsive twitchings,

25, LEAD as ace- |
tate (sugar of leat),
lead paint or white
lead : may oceur in !
crayons, French chalk
and hair dyes,

| the

There is dryness of
throat, with a

tremities,

(Give emetics first,
ately, and apply the hot
and cold douche alter-
nately.

Give emeties first,
then starch and water,
or gruel and water,
or white of eggs and
water freely,

Give emetics first,
then stimulants in
moderation, and ad-

minister the hot and
cold douche alternately
to the head and chest,

Give emetics freely,
then Epsom salts (} oz.

metallic taste and great | in a tumbler of warm

thirst, colicky pains in
the abdomen which are

| relieved by pressure,
| constipation,

cramps
in the legs, eold sweats,
paralysis of the lower
extremities, and con-

| vulsioms.

water), then demul-

| cents, and apply hot

linseed meal poultices
to the abdomen,
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pr\ml Ioisons

96. MERCURY, as

corrosive sublimate,

perchloride of mer- |

cury, red and white |
precipitate, red oxide |
of mereury, and the
acid nitrate of mer-
cury.

Their 8y m_.-tnrm,

If corrosive

rate is taken, the lips
| and mouth are white
and swollen, the
tongue is white and

shrivelled, and there is
: a sense of constriction

in the throat; in all

| cases of poisoning by

27. Mussels,
Ptomaines
alkaloids, poisonous |
meat, poisonous fish).

inflammation of the |
eyes, colic, wvomiting
| and purging, itching

28. Nitrous Oxide |
Gas (laughing gas).

29. Nitro- Benzol
(nitro-benzine, arti- |
ficial oil of bitter
almonds, essence of
henbane). Also
present in aniline |

dyes, liquenrs, w.‘::ut-,

meats, pomades, ,

| mercury
metallic taste in

| stomach,
| vomiting

i
also
I_.J.TI.I1II.=L|. |

there 158 a
the
pain in the
nausea,

mouth,

mucus mixed with
blood, profuse purg-
N w ith bloody stools,
a cold and rhmmj,
H]\.l!l, difficult respira-
tions, syncope and
convulsions.

There 13 uneasiness
and weight at the pit
of the stomach, a sen-
sation of numbness in
the extremities, heat,

| dryness and constric-

tion in the throat,
thirst, shivering, diffi-
culty of
cramps in the legs,

of the skin, failure of

| the heart’s action and

| maasen

collapse.

Pame as chloroform

[ inhaled,

There 18 weakness |
| then stimulants freely,

and discomfort, great
and anxiety,
confusion of the mind,
lividity of the face and
body, dilated pupils
and convulsions.

subli-
| mate or the acid nit-

of s ringy

breathing. |

| oive

171

Their {“‘-:hm’:l 1 Treatmu:nt,

Flraat rive whife of
ege mixed with water
or flour and water, then
emetics  freely,
after this demulcents
and stimulants.

(Give emetics first,
then castor oil 1 oz,
then stimulants freely,
apply hot water bottles
to the feet, and wrap

the pd.fu..ut up in warm
blankets

Same ns chloroform
inhaled.

(zive emetics first,
apply the hot and cold
doue ]"I.LJH-LI'IL:L'[E;% , and
perform artificial res-
piration.

i
[
|
i
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"Their General Treatment.
Give emetics Afirst,
' then animal charcoal

Special Poisons. | Their Symptoms.

e B —

30. NUX VﬂMIﬂA: Violent rigid con- |

(5t. Ignatius Bean), I‘l.u'l*-lrm*- with lockjaw

and its alkaloid | lemw the convulsive  ad /ib, mixed in water,

STRYCHNIA (as |u| attack : the eyeballs | followed by an emetic;

LButler's, Battley’s 8, |are prominent, the |if possible perform
|

pupils dilated, the res- | artificial respiration.
pirations lmpedmi the |
| pulse feeble and very | -
| rapid. Death usually |
oceurs from ‘]aplnxm,
| orfrom eollapse during
! il i]:l‘.l OX¥SII. |

and {JI]JHL:II!I L] ‘H_,I_]IIII
.l't-]lL-l_ll.

B [ e——

e P ———
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41, OPIUM
danum), and
kaloids
codeme, ete.), occur

its al-

in tineture and 1.11'1“:
Battley’s | tion,

of opium,
sedative solution,

; .
(lan-

Mental excitement,
followed by hem]-mhe,

(uunl-hnu- | uneasiness, a sensation

of weight in the limbs,
im_.i]m-it;;-' for exer- |
sleepiness, dim-
inution of :Lmﬂnhh,

Black Drops, Chloro- | and contraction of the |

Give emetics first,
rouse and keep the
patient awake by mak-
ing him walk about, or
flapping him with a wet
towel, apply ammonia
or sal wvolatile to the
nostrils, give a pint of

dyne, Dalby’s Cal- | pupils; at first the | hot atmng coffee, or 1
winative, Godfrey’s | patient can be roused | to 3 grs. of permangan-
Cordial and Elixir, | with difficulty, but | ate of potash dissolved

Mother’s Friend

and Dover Powder.

32, Paraffin (il,

and | later on he becomes

lips are cold and blue,

very much, there may

tion in the mouth,
gullet or stomach, and
great thirst; the ex-
h{-miﬁ{'@. are cold, the
tace is pale, the pulse
[1s feeble, the respira-
tions are weak, and
often there 1s coma.

pupils fail to mapm]fl '
to light, his face and |
| for two hours.

The symptoms vary |

in half a twmbler of

i Soothing Syrup, Ne- | quite insensible, his | water, apply the cold
: penthe, Syrup of | muscles are relaxed,|douche to the head
l | Poppies, Paregoric | his skin is cold, the frequently, perform

artificial respiration
and keep it up at least
Do not

il the respirations are | give wine or brandy.
e slow, irregular, and| CavrroNn.—In mak-
; stertorous, and the |ing the patient walk
| pulse is weak and | about be careful not to
| compressible. | over-exhaust hml, as

| with nlmm: poisoning
| there 1s alw aysa me.ml
amount of depression.

Give emetics first,
| then ahmul.mh f14,=¢l_';,

be a burning sensa-  and apply warmth to

the i;lud}'
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Bpecial Poisons.
33. PHOSPHORUS
(as in matches,
phosphorus  paste,
rat poison, vermin
killer, rat paste, Roth
& Ringeisen's, with
arsenic).

34. Tin

salts.

and its

35. Tobacco and |
its alkaloid, nicotine. |

36. Turpentine
(oil and spirits of tur-
pentine, turps, cam-
phene).

37. Zine, as sul-
phate (white vitriol),
and chloride (Bur-
nett's Disinfecting

Their Bymptoms.

Fluid).

l

Pain in the stomach,
vomiting, the vomited
matter may be lumin-
ous 1n the dark, odour
of phosphorus in the
breath, bleeding irom
the nose, blood stained
motions, and convul-
sions,

The same as in lead
poisoning.

Nausea and vomit-
ing, accompanied with
great weakness and
faintness, confusion of
1deas, dimness of sight,
weak pulse, cold skin,
covered with elammy
perspiration, pupils at
first contracted and

then dilated.
Odour in the breath,
intoxication, pupils

contracted, breathing
stertorous, coma, col-
lapse and tetanic con-
vulsions, irritability of
the bladder, the urine
having the smell of
viplets. The symptoms
of turpemtine poison-
ing resemble somewhat
those of opium.

Corrosion of the lips |
and of the mucous |
the |

membrane of
mouth, pain and in-
cessant vomiting, the
pulse and respirations
are quickened, the
pupils are dilated, the
muscles are paralysed,
and coma supervenes.

—

Their General Treatment.

. e —

Give emetics first,
then Epsom salts (4 oz.
in a tumbler of w:a.te13,
stimulants if required,
and demulcents, es-
pecially milk,

Avoid giving fats and
otls,

Give emetics first,
then sal volatile in
water, and white of
egz in milk.

Give emetics first,
then strong tea, and
stimulants freely, apply
warmth to the extremi-
ties and keep the patient
in arecumbent position.

(Zive emetics first,
then Epsom salts (1 oz
m half a tumbler of
warm water), and de-
mulcents.

Do not give emetics
but give first large
draughts of milk and
white of egg, and then
bicarbonate of soda or
common soda in large
quantities dissolved m
warm water, and then
strong tea, apply lin-
seed meal poultices to
the abdomen.

Note.—The following Poisons are frequently taken either accidentally or
for sunicidal purposes, vig. : Carbolic acid, Ozalic acid.
Upinm, Phosphorus, Strychnic
(Red and White Precipitate).
heavy capitals.

Prussic acid, Arsenic,

Nux vomiea), Lead (Sugar of) and Mercury
n the foregoing table these are printed in
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CHAPTER XVI.

THE IMMEDIATE TREATMENT OF
INSENSIBILITY AND FITS.

Insenzibility, its causes—Fits, kinds of—The Causes, Symptoms axnd
Treatment of Byncope, Shock, Concussion and Compression of the Drain,
Apoplexy, Alecholic Intoxication, Bunstroke and Freezing—Test for Insensi-
h'i“'t}'—].l.'ﬁ“' to act if a Tril.t.il:!'l'l.t- is found in a state of L-'!IL'(:lrlr-il:il,J-'l_l:iil_i_l:i:i-—
The Bymptoms and Treatment of Epileptic F.its, Hysterical Fits snd the
Convulsions of Infants.

INSENSIBILITY.

Loss of consciousness may be produced by the following
HUSES \—
1, Syncope, or fainting.

Asphyxia, or suffocation.

3, Shock and collapse.

4, Concussion of the brain.

5, Compression of the brain,

6, Apoplexy.

7. Alcoholic intoxication.

8, Narcotic poisoning, as opium poisoning,

9, Sunstroke.

10, Freezing.

Unconsciousness is also present in the following:—
1, Epilepsy.
2, The convulsions of infants.
3, Ursemic poisoning, which often comes on in the course of
kidney disease and is due to the non-exeretion (by the kidney 5)
of the waste material in the blood.

But as convulsions form the most prominent symptom, these
diseases are dealt with separately under * Fits.”

1, Syncope, or Fainting, may be due to mental emotion, pain,
extreme exhaustion (as from hunger, fatigue, ete.), hemorrhage,
cold, heat (particularly if combined with a close atmosphere,
as in heated rooms, in large crowds, ete.), constriction of the
chest (as in tight lacing, ete.), and organic disease of the heart,

Symptoms.—Fainting is generally ushered in by a feeling of
giddiness and fluttering at the heart. This is followed by the
face becoming suddenly pale and the lips white; the pulse
becomes weakened and the breathing gquickened; a cold sweat
appears on the brow and the palms of the hands; the patient
staggers and finally falls to the ground in an unconscious state
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Rarely convulsive movements of the whole body may also be
present,

TREATMENT.—As fainting is caused by a diminution of the
supply of blood to the brain from partial paralysis of the heart,
the object to be aimed at in treatment is to restore the cerebral
circulation; therefore, when a person has fainted, do not
atbtempt to place him in a sitting cr standing posture (as this
will only embarrass the already weakened action of the heart,
and may be fatal), but lay him flat on his back, or, better still,
on his left side with his pelvis and feet slightly raised; loosen
all tight clothing about his body and neck ; give him plenty of
fresh air; sprinkle cold water on his face ; apply smelling salts
to his nostrils ; when able to swallow, give him a glass of water
or a little brandy, whisky, or sal volatile mixed in water, and
keep him in the recumbent position for some time after he has
recovered. If the faint is prolonged and consciousness does not
return, send for medical assistance, but in the meanwhile
apply warmth to the feet and a hot mustard plaster over the
region of the heart, and if natural breathing has not returned,
perform artificial respiration by the ¢ Sylvester ' method.

In a crowded room a fainting it may be prevented by placing
the patient in a stooping position on a ehair and bending his
head between his knees. The person must be held, for if he
faints in this position he dives forward on to his head, and may
turn a somersault or might break his neck. If the patient has
completely fainted this treatment is not to be attempted, as it
only helps to obstruct the cireulation and respiration.

2, Asphyxia.—This has been dealt with in Chapter XIV.

3, Shock, or Collapse, may be produced by severe injuries
or emotional disturbance, eausing a profound depressing effect
upon the central nervous system.

The injuries most liable to produce shock are :—

(1,) Those involving large surfaces of the skin, as in burns
and scalds.

(ii,) Those causing crushing or tearing of the body, as
machinery and railway accidents.

(iii,) Those affecting the abdomen and viscera.

Lioss of blood and exposure to cold intensify the condition of
shock. \

Symptoms.—A perzon in a state of shock presents the follow-
ing appearance : He lies flat on his back, his limbs are flaceid,
and he makes no spontaneous movements ; his body is cold and
claminy, his face is pale, his eyes are sunken, his pulse is small,
feeble and irregular, his respirations are shallow, feeble and
sighing, his temperature falls to 97° F. or a degree or two
lower, and he is semi-unconscious.

Should a case of shock tend to terminate favourably, the




s =

T ——

e
. «.r.g.}q}fr‘"'

et | — -

R —————

.f

176 FIRST AID:

condition known as that of '*Reaction' comes on, This is
usually ushered in by the patient vomiting, the pulse then be-
comes stronger, the body warmer, and colour returns to the face.

TrEATMENT.—The object to be aimed at in treatment is to
bring about reaction by the application of warmth and the
administration of stimulants. Therefore, to treat shock place
the patient in bed between blankets as soon as possible, keeping
his head quite Jow. Apply hot water bottles to his feet and
between his thighs, and apply friction to his arms and legs.

If able to swallow, give him small quantities of hot stimulants,
and frequently repeat them till reaction takes place, then lessen
the stimulants considerably, taking eare not to over stimulate,

During the state of collapse, should the breathing become
embarrassed, perform artificial respiration according to the
% Bylvester "' method.

4, Concussion of the Brain is caused usually by blows or
falls upon the head, or falls upon the feet or lower eud of the
spine, the effect being a severe shaking up of the brain substance.

Symptoms.—These vary in their severity according to the
force of the blow applied. The patient may present the appear-
ance of being merely stunned, or he may be in a condition
identical with that already described under * Shock.”

TrEATMENT.—The same as for shoek:; and at the same time
apply cold in the form of ice or wet cloths to the head. Avoid
alcoholic stimulants, but give instead hot beef tea or hot coffee,
and keep the patient absolutely quiet in a darkened room.

5, Compressica of the Brain is caused by injuries to the
head producing pressure of the brain substance either by the
depression of a piece of bone on to it, or by a blood clot
(produced by the rupture of a blood-vessel).

Symptoms.—Resemble those of apoplexy, which see.

TrREATMENT.—If there is a wound on the head, dress it:
otherwise adopt the same treatment as for apoplexy.

6, Apoplexy is caused by the bursting of a diseased blood-
vessel into the substance of or upon the surface of the brain,
causing compression of that organ. It usually oceurs in elderly
persons.

Symptoms.—Just before the attack there are generally some
premonitory symptoms, such as headache, giddiness especially
on stooping, weight and fulness in the head, noises in the ears.
When the actual attack occurs, the patient is more or less un-
conscious, his face is flushed, his breathing is shallow and ster-
lorous; his eyes are insensible to light and touch, the pupils
are fixed, and are either unequally dilated, or one or both may
be contracted : his pulse is full and slow, and there is paralysis
more or less affecting one side of the body. ;

TREATMENT.—The object of treatment is to get the circulation
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quiet and the heart’s action free from embarrassment; there-
fore loosen all tight clothing about the neck and chest, put
the patient to bed with his head raised, and apply cold to
it ; apply hot water bottles to his feet and mustard poultices
to the calves of his legs., Be careful to give nothing by the
mouth (as it may choke the patient), and send for medical
assistance,

7, Alcoholic Intoxication :—

Symptoms.—A person in a state of stupor from aleohol
presents the following picture: He is semi-unconscious, and
can be partially roused, his face is flushed and bloated, his eyes
are reddened and blood-shot but are not insensible to touch, his
pupils are equally dilated and fixed, his lips are livid, his
breathing is slow, the surface of his body is cold, and he may
smell of liguor.

Note.—Alcoholie stupor may be hard to distinguish from
apoplexy, but the state of the pupils, the sensitiveness of the
eyes to touch, and the presence or absence of paralysis will help
to determine the condition.

TREATMENT.— (See ‘‘ Poisons,'’ Chapter XV, page 166.)

Cauwtion.—If in deubt as to whether a person is suffering from
drunkenness or apoplexy, treat him for the latter and be par-
ticularly careful not {0 make him vomit,

8, Narcotic Poisoning. — (See “Opium Poisoning,” Chap-
ter XV, page 172).

9, Sunstroke is caused by exposure to the rays of the sun.

Symptoms.—Sunstroke is ushered in with giddiness, nausea
and weakness ; this is followed by drowsiness and more or less
unconsciousness, The eyes are blood-shot, the skin is hot and
dry, the breathing is quick and noisy; the pupils are contracted
at first and become dilated afterwards; the pulse may be slow
or quick, and there may be convulsions.

TrearmeNT.—Place the patient in a cool, shady spot ; remove
the clothing from the neck and upper part of the body and raise
the head; douche the head, neck, chest and spine with cold
water, or wrap cold sheets round him, and continue these cold
applications till he becomes conscious, then remove him to bed,
keep the room darkened, and watch him carefully; if the
unconsciousness returns, renew the application of cold,

10, Freezing:

TrEATMENT. —Take the patient into a room which has no fire
in it, rub the body with ice-cold or snow water and restore
warmth gradually.

It is dangerous to apply heat too early; as soon as the
patient is able to swallow give him stimulants and hot drinks.

Test for Insensibility.—To determine whether a person is
insensible, raise the eyelid and touch the white of the eye,

12
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blinking, which cannot be avoided if the person is conscious,
does not occur.

How to act if a Patient is found in a state of Uncon-
sciousness.—Before efficient help can be rendered, the first
thing to do, is fo try and arrive at the cause which has pro-
duced the state of unconsciousness, and in order to do this
a systematic examination of the patient and his surroundings
must be made, therefore proceed as follows: —

(i,} Notice the position of the body and its surroundings.

(ii,) Notice whether the body is lying still or there are con-
vulsive movements, and also if the convulsive movements are
general, or only confined to one side of the body.

(ii1,) If possible obtain all information as to the cause.

(iv,) Lay the patient on the back, inclining the head to one
side (to prevent the tongue from falling back or vomited matter
going down the trachea); if the face is flushed slightly raise the
head, if the face is pale keep the head flat, place the arms by
the sides and extend the legs, and loosen all tight clothing
about the neck and chest.

(v,) Examine the head, to ascertain whether there is a
depressed wound (which would suggest compression), or a mere
bruising (which would suggest stunning).

(vi,) Examine the eyes to see if they are sensitive to light
and touch, if there is any squinting, and the state of the pupils;

(@,) I1f sensitive to touch, no brain injuries are present.

(b,) If the pupils are unequally contracted, there is brain
trouble.

(¢;) If the pupils are equally contracted, there is opium
poisoning.

(vii,) Examine the face:

(@,) If it is drawn to one side, this will indicate apoplexy or
compression of the brain.

(b,) If it is bloated and flushed, this will suggest the excessive
use of alcohol.

(viii,) Smell the breath, the odour of opium or alecohol may
be detected.

(ix,) Examine the mouth and tongue, froth in the mouth
and a bite on the tongue will indicate fits, particularly
epileptic.

(x,) Notice the breathing;

(a,) 1f 1t is slow, it indicates great weakness, as in shock

(b,) If it is snoring (stertorous), it indicates brain trouble,

(xi,) Examine the pulse;

(@,) If it is slow, there is brain trouble.

(b,) If it is rapid, there is sunstroke or fever.

(¢,) If it is quick and thready, there is great weakness—such
as shock.
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(xii,) Feel the surface of the body ;

(@,) If the skin is abnormally {:uld there is either freezing,
intoxication, collapse, or fainting.

b,) If the skin is ht}t. there is sunstroke or high fever.

%‘ciii ) Examine the ribs, collar bones and limbs for fractures.

(xiv,) Examine the limbs to see if there is any paralysis; this
15 {101‘10 by raising the limbs and allowing them to fall, if they
do so lifelessly it suggests paralysis,

(xv,) If convulsive movements are present, the patient is
subject to fits of some kind (either epileptic, hysterical or
uremic in an adult, or convulsions of infants).

(xvi,) Examine the neck for evidence of strangulation or
hanging.

FITS.

1, Epileptic Fits.—The distinguishing features of these fits
are convulsive movements and unconsciousness.. An epileptic
fit lnmm by the patient amldenh falling unconscious, with
strained and rigid muscles; as he is seized he may utter a ‘shar P
shrill ery or yell. This stage of rigidity is then succeeded by
a stage of convulsions in which the patient’s body is thrown
into violent twitchings and contortions with fummuu at the
mouth. During this stage the tongue may be bitten, After
the patient has ‘been in the convulsive st age for a few minutes,
he may at once regain his consciousness or he may be more
or less confused for a time, or more frequently he becomes
drowsy and passes into a du,p sleep or stupor, which may last
several hours.

TrEATMENT.—During the convulsive stage place the 1‘.!.1_.f,1f=]1t
in a safe place to prev ent him fr o1 ]mlmnr himself; put a piece
of wood or other hard substance well pddr ed between his teeth
to prevent him from biting his tongue, loosen all tight clothing
about the neck, chest and .Ll;u-lf}]‘]c]‘, and do not attempt to
restrain the convulsive movements or to administer anything
by the mouth.

After the convulsive stage has passed off and the patient
seems drowsy, encourage natural sleep. 1f on waking he seems
exhausted, give him a little soup or beef tea, but do not give
stimulants.

2, Hysterical Fits.—These occur more often in females than
males, and are ushered in with erying, sobbing ot laughing
without any cause; then follow jerky movements of the limbs
(not ‘truly convulsions), at the same time the breathing is
qthmw[l the eyelids are closed, and in severe attacks the
patient falls down apparently but not actually unconsecious,
taking care never to hurt herself.

TREATMENT.—The best treatment for a hysterical patient is to

.'
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exclude all fussy friends and let her alone. The patient will
come to herself when she realizes that her condition is exciting
no sympathy or alarm.

3, The Convulsions of Infants.—These are usually caused
by te:{: hing, constipation, indigestion, worms, ete., but they may
be due to fever or brain disease.

Symptoms.—Just before the occurrence of a fit the child is
usunally peevish and fretful. During the fit the body first
becomes stiff, the pulse is rapid an rl weak, the breathing is
hurried, the skin is wet with a cold, clammy perspiration, “and
there is complete loss of conseiousness. The rigidity of the
body lasts a few seconds, and is suceeeded by a stage of convul-
sive movements in which the muscles of the face twitch and
the limbs jerk violently. As one fit passes off another may
supervene, or the child may pass into a semi-comatose condition
and then into a natural sound sleej D

TREATMENT. —The course to ado 31L is to relieve as quickly as
possible the cerebral circulation, therefore place the child at
once in & bath as warm as can be borne comfortably from ten
to twenty minutes, or put the feet in hot water with mustard
in it; at the same time apply cold =ponges to the head and
quickly change them, and send for medical assistance.

4, Ureemic Convulsions.—In the course of Bright's disease
convulsions and unconsciousness may oceur,

TREATMENT.—The course to adopt here is to encourage the
action of the skin, therefore place the patient in bed between
warm blankets, pack hot water bottles round him, and send for
medical assistance.
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CHAPTER XVII,

BURNS AND SCALDS AND THEIR IMMEDIATE
TREATMENT; ELECTRIC SHOCK AND ITS
IMMEDIATE TREATMENT ; THE REMOVAL OF
FOREIGN BODIES FROM THE EYE, EAR, AND
NOSE.

Burns, degrees and treatment of—Burns from Acids and Alkalies, their
treatment—To Extinguish the Flames from Burning Clothing—8hoek by
Electricity, the treatment of—Removal of Foreign Bodies from the Eve, Ear
and Nose,

BURNS AND SCALDS.

Burns are caused by the application of a fire or dry heat.

Scalds are caused by the application of hot liquids or moist
heat.

Burns are divided into the following degrees, according to
the extent of injury inflicted, viz. :—

1st degree.—A mere reddening of the skin.

2nd degree.—The formation of blisters,

Srd degree,—Charring and the destruction of tissues.

In addition to the actual damage caused by burns and scalds
there is also present:—

i,) Shock to the System.—This is in direct proportion to the
superficial extent of the burn. Burns of the abdomen and
chest are especially liable to produce marked shock, and in
children suffering from burns and scalds the shock is usually
profound.

(ii,) Congestion of Internal Organs. This usually comes on
after the shock.

TREATMENT.—In the management of burns and scalds the
following points have to be borne in mind :—-

(a,) The local injury.

(b,) The shock to the system.,

1f the shoek is severe it should be treated first, and the loeal
injury afterwards, when reaction has set in.

The Local Imjury.—In attending to a burn care should be
taken that the clothing is removed with the wimost care from
the burnt part, and that no blisters are broken in removing it.
The clothing should therefore be cut off, and if parts adhere to
the body they should be gently removed after first soaking
them in oil ; if this is not sufficient, the part should first be
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immersed in a bath of warm water. If the burns are extensive
only one portion of the body should be dressed at a time, the
rest being kept covered up.

To dress the Burns proceed as follows: Kither apply over
the burnt parts pieces of lint which have been soaked in carron
oil (a mixture consisting of equal parts of linseed oil and lime-
water), or in carbolic o0il, 1 in 40, or in a saturated solufion of
gommon washing soda, or spread boracic acid ointment (which
has been diluted with an equal part of vaseline) upon pieces of
lint and apply it to the burnt parts.

Note.—Strong antiseptics for dressing burns should be avoided,
and the dressings should not be changed too often.

Burns from Acids.—First drench the parts with water, wash
them with a solution made by dissolving washing soda in water,
and then treat as for an ordinary burn.

Burns from Alkalies.—Drench the parts first with water,
then wash with a solution of dilute vinegar and water, and
finally treat as for an ordinary burn.

To Extinguish the Flames from Burning Clothing.—Throw
the person down whose clothes are on fire, and cover him up
as quickly as possible with a rug, coat, shawl, blanket or other
article of covering. '

SHOCK BY ELECTRICITY.

This may be produced by :—

(i,) Natural Electricity.—As lightning.

(ii,) Artificial Electricity.—As currents from telegraph, tele-
phone, electric lighting and motor wires.

Natural Electricity.—The effects of lightning vary according
to circumstances; there may be only slight shock with dizziness,
or there may be violent convulsions, insensibilify or immediate
death.

Artificial Electricity.—The danger of a current of electricity
is in proportion to its intensity and guantity—thus, the low
tension currents of the telephone and telegraph wires would
probably only produce slight shock, while the high tension
currents (and especially the alternating ones), for lighting and
motor purposes are extremely dangerous.

The current from a dynamo may be 10,000 volts, for arc
lamps the current is usually 2,400 volts, and for lighting (in
houses) 100 volts.

A current of 100 volts would be very dangerous; a current of
from 20 to 30 volts is as much as can be comfortably borne by
& strong man.

When electric wires have a current passing through them,
they are termed live wires, and it is from these that there is
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danger, as they may be exposed either by accident or for
repairs,

Symptoms.—A person taking hold of naked live wires (v.e.,
those that are not covered with an insulating material), with a
current of high tension passing through them, would most likely
be violently eonvulsed and be unable to let go, or there might be
insensibility with suspended animation or even death. Parts of
the body or clothes in contact with the wires may be scorched
or burnt.

TresATMENT.—Here proceed as follows:—

(i,) Remove the sufferer from the source of danger; this must
be done with the greatest care, or the person giving assistance
may himself receive the shock and be rendered incapable.

“ When the injured person retains his hold of the wire, it is
dangerous to touch any part of him, even the parts of the body
covered by clothes.” A case of this kind is recorded in the
Electrical Review—“ While a man was cleaning an electric
street lamp in Boston, he received a shock and was killed, his
body being suspended from the wires; a man who endeavoured
to remove the body came in contact with the current and was
dashed to the ground with such violence that he died shortly
afterwards.”

Therefore, before removing the sufferer, first protect the hands
whenever possible with india-rubber gloves (these are used in
electrical works and may be at hand): if these cannot be pro-
cured use india-rubber tobacco pouches, or wrap a macintosh
coat or a thick dry woollen eloth coat, or other dry article of
clothing round the patient (damp articles of clothing are good
conductors of electricity, and the sufferer’s own clothes may be
damp from perspiration), and then standing on an india-rubber
mat or a pile of dry clothes pull the sufferer away from the
source of danger.

(ii,) Send at once for medical assistance, but in the mean-
while place the patient in a comfortable position, loosen all
tight clothing round the body, and if there is any difficulty with
the breathing begin at once to perform artificial respiration.

Two live naked wires of which the sufferer may have hold,
may be short circuifed by dropping (not placing, as then the
assistant might get the shock), an iron bar or other metallic
tool across them, in this way carrying the current from one
wire to the other instead of through the body of the sufierer.

REMOVAL OF FOREIGN BODIES.

4. From the Eye.—Foreign bodies may be removed from the
surface of the eye as follows. If under the wupper lid, first
evert the lid by placing a bodkin or match over it, and then
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gently pull the lid over; in this way the whole of the upper
surface of the conjunctiva is exposed and may be very gently
swept over with a camel's hair brush, or with a piece of soft
linen dipped in warm water,

If under lower lid, the whole of the conjunctiva under the
lower lid may be exposed by gently pulling the eyelid down with
a finger, and the foreign body removed as described above,

2. From the Ear.—Great care should be taken in these
cases not to poke any instrument into the ear, as the drum
might easily be injured. The case is not one of urgency, there-
fore do nothing but take the patient to a doctor.

3. From the Nose.—The nose should either be blown forcibly
or gently syringed out with warm water, or the patient may be
made to sniff pepper and sneeze. :
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CHAPTEER XVIII,
THE TRANSPORT OF SICK AND INJURED

The Position of SBick or Injured during Transport— Means adopted for the
removel of the Bick and Inj ured—Removal by Hand, i.e., by Sm-rle Bearers
—On Hand Seats—On Improvised Seats and in a Horizontal Position.
Removal on Btretehers—The Repulation Field Btretcher—Preservation of
Btretchers—to Open (prepare) and Close a Stretcher—Various methods of
Improvising Stretchers—The ** Lowmoor® Jacket—Loading and unloading
Btretchers with four, three and two Bearers—The Position of the patient on
the Btretcher—Ilules for the carriage of Btretchers. Removal on Wheeled
Litters—Removal in Cacolets—Hemoval in Ambulance or Ordinary Wagona
—Ambulance Wagons (The * Furley,” The * Tortoise,” The British Army)
—To load and unlead an Ambulance or an ordinary Wagon with Patients
on Stretehers—To load and unload a Wagon with a Patient if no Btreteher
is available—Removal by Railway. Zavodovski’s method of adapting a Rail-
way Wagon for the reception of SBick and Injured.

The Position of Sick or Injured Persons during Transport.

—Patients may be removed in any of the following positions . —

1.—The Sitting Position.—This is to be adopted for patients
who are slightly injured in the upper part of the body, and are
without constitutional symptoms.

2.—The Semi-Eecumbent Posifion.—This is to be adopted for
those who are injured about the region of the chest, and are
suffering more or less from shortness of breathing.

3.—The Recumbent Posifion.—This is to be adopted in all
cases where persons have been dangerously injured about the
head, chest or abdomen, also in fractures of the long bones,
injuries to joints of the lower extremity, and in cases of faint-
ness, shoek and excessive heemorrhage.
Before a patient is removed, the necessary ¢ First Aid "’
treatment should always be rendered, and the clothes about the
chest should be loosened.

The Means adopted for the transport of sick and injured ara
as follows (—

(I,) Removal by Hand.

(II,) Removal on Stretchers,
(I11,) Removal on Wheeled Litters.
(IV,) Removal in Cacolets.

|["-. ) Removal in Ambulance or Ordinary Wagons,

(VI,) Removal by Railway.
I.—REMOVAL BY HAND.

This may be effected by—
(i,) The help of a single bearer.
(ii,) The help of two bearers

Ld
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(i,) Removal by the Help of a Single Bearer.—Patients
quf‘fr}rn from injuries to the head, neck, or upper part of the
trunk, m in a state of uncnnacmummmﬁ may be removed in
several ways by single bearers, but the fu”fﬁl'\‘-.H]“‘ four methods
are the most useful (—

(@,) In an Upright Position, thus: the bearer places his
shoulder under the injured man’s axilla on the sound side, the
patient passes his arm behind the back of the bearer's neck and
over the distant shoulder, the bearer then grasps the wrist of
the patient’s arm which is over his shoulder, with the hand of
that side and with his other arm he encircles firmly the
]]dlli_‘r]ts waist (Fig. 188). The bearer is in this Way able to
entirely support the patient slrould he become faint.

Fig. 133.—MuTHOD OF REMOVING A Fig. 189, —Mgernop oF

PariexTt 15 AX Urrianr PosiTioN. REMOVING A PATIENT IN
THE ARMs.

(0,) In the Arms like a Child, thus: The bearer lifts the
patient by placing one arm round the patient’s waist and the
other arm under the patient’s knees, the patient being in a
sitting position and assisting by placing one or both arms “Tound
the bearer's neck (Fig. 189). This method is suit: 1ble where the
patient is light and the distance is short.
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(¢,) Pick-a-Back, or En Cheval, thus: The patient places
himself on the bearer's back with his arms over the bearer's
shoulders; the bearer gets both his arms well under the patient’s
knees and grasps with one hand the patient’'s wrist on the

5
"
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Fig. 140.—MeTHOD oF CARRYING 4 PATIEXT Pick-a-Dack.
opposite side, thus preventing the patient from slipping off
(Fig. 140). In this way a bearer can carry a patient of his
own or greater weight a considerable distance.

(d,) The * Fireman’s Lift." In order to lift by this method
proceed as follows :

Fig. 141.—First Position, Tue * Figemax’s Larr.”

Kneeling down on both knees, first turn the patient face
downwards, straighten his arms down by his sides (Fig. 141),

—————
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and take hold close up under each armpit; then raise the body
as high as it can be lifted in that position, and allow it to rest
on oue of the knees (141a) ; then shift the arms round the waiss,

f 2 L &;ﬁ:‘; W
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Fag. 141a.—Second Position.

and after interlozking the fingers lift the person to an upright
position (Fig. 141b) ; after this, take hold of the patient’s right
wrist with the left hand, bring his right arm round your neck,

= place your head beneath his body and drop
et ol into a stooping position, at the same time
pass your right arm between or around the
patient's legs, and bring his weight well on
to the centre of the back (Fig, 141c), then

Fig. 1415, —Third Position. Fig. 141¢ —Fourth Position
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grasp the patient’s right wrist with your right hand, and balanc-
ing the body on the shoulders rise to the erect position (Fig.141d). 1
A woman would be carried as depicted in Fig. 141e, with the '
bearer’s right arm round both the legs.
This method is applicable to a person who is in a state of i
unconsciousness, but in whom the extremities are uninjured, I

=
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Fig. 141d. - Fifth Position (Male). Fig, 141e.—Fifth Position (Female). :
Fugs, 141, 141a, 1410, 141e, 1414, 141e. Tar “Firemax s Lirr." ! 'f
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(ii,) Removal by the help of Two Bearers.—Two bearers
can remove a patient by—

(@,) Hand seats.

(b,) Improvised seats.

(¢,) In a horizontal position, |

(e,) The Hand Seats.—These are as follows :— e

The Two-handed Seat.—This seat (Fig. 142) is suitable for B
patients who are more or less helpless and have to be lifted 1
from the ground.

MopeE oF ProceEbpURE.—The bearers take up their position on {
the right and left of the patient, they face inwards and kneel i
down on the knee nearest his feet. Then placing their hands il
beneath the patient’s armpits, they raise him into a half- ¥
sitting position, and rest him against their other knees. Now 1|
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passing their arms in front beneath the patient’s thighs, and
locking the fingers with the palms uppermost, they form the
seat, and rising steadily together, lift the patient from the

Fig. 142,—The Two-handed Seat. Fig. 142a,—~The Patient lifted by
means of the Two=-handed Seat.

Figs. 142 1424.—Tue Two-Haxpep Sear.

ground, and at the same time they place their disengaged hands
on each other’s hips to aflord a support for the patient’'s back,
who, if he be able, will be instructed to pass one arm round the
neck of each bearer (Fig. 142q). g

The disadvantages of the Two-handed seat are : —

It is very trying to bearers and cannot be endured for any
long distance.

The entire weight of the patient is thrown on the two arms,
and chiefly on the interlaced fingers; consequently, only a
limited number of muscles are brought into action to meet the
strain.

The Three-handed Seat.—This seat is suitable for patients
who can support themselves, more or less, while they are being
lifted. It is unsuitable for patients in a fainting condition, as
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they are carried in a too elevated position and might tumble
forwards.

It is, however, firmer than the two-handed seat, and as the
bearers can turn more to the front, they can march better
with it than they can with either the two or the four-handed
seat.

MopE oF ProcEDURE.—The bearers place themselves on the
right and left of the patient and turn inwards. The bearer on
the right grasps his own left forearm with his right hand, and
with his left hand he grasps the left forearm of the bearer on
the left. The latter grasps with his left hand the right forearm
of the bearer on the right and places his right or disengaged
hand on the left shoulder of the right bearer (Fig. 143). The

Fig. 143.—The Three handed Seat. Fig. 14%a.—The Patient lifted by
means of the Three handed Seat.

Figs, 143, 1430, —TuE TuREE-HANDED SEAT.
two bearers then stoop down and place the seat thus formed
beneath the patient’s hips and lift him, the patient at the same
time helping to support himself by elasping each bearer round

the neck (Fig. 143a).

B ——————
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The Four-handed Seat.—This seat (Fig. 144) is suitable for
patients who are well able to support themselves by placing
their arms over the shoulders of the bearers.

The seat is an easy and

\ gecure one for the person
who is carried, and as the
ordinary muscles of the arms
are used the weight is well
borne by the bearers.

Mopr oF PROCEDURE.—
The bearers, after taking up
their position on each side
of the patient, turn inwards,
grasp their own left wrists
with their right hands, and
each other's wrists with their
left hands (Fig. 144a), stoop
down, pass the seat thus
Iig. 144.—To show the Position of the formed beneath the hips of

Hands in the Four-handed Seat. the !"E’Ltiﬂﬂf, who .11:',"-'1115-’,'
placed himself well on it, passes his arms round the shoulders
of the bearers as they rise up to the erect position (Fig. 144b).

Fig. 144b.—The Patient 1 fted by

: a7 means of the Fouwr-handed Seat.
Figs, 144, 144a, 1445.—Tug Fouvr-Haxpep SpaT

I'ig. 144a.—The Four-handed Seat.




THE TRANSPORT OF SICK AND INJURED. 193

Nofe.—To increase the ease of carrying by the hand-seats, the
hearers should, when marching together, press strongly inwards.

In marching with patients on hand-seats, the bearer on the
right of the patient steps off with the right foot and the bearer
on the left with the left.

(b,) Improvised Seats.—These can be constructed out of
canvas, straps, a conveniently shaped board, a roller towel, ete.,
and on them patients can be carried in a comfortable sitting
position with less fatigue to the bearers than is experienced with
the hand-seats.

() In a Horizontal Position.—This may be effected either
by the method termed the * fore and aft carry,” thus :—

No. 1 bearer places himself at the head of the patient, stoops
down, passes his arms under the patient’'s armpits and clasps
his hands in front of the patient’s chest: No. 2 bearer places
himself in front of and between the patient’s feet with his back
to the patient, stoops down and grasps the patient's legs be-
hind the knees. Both bearers then rise together (Fig. 145).
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Fig. 145.— MeTHOD oF REMOVING A PaTienT BY THE “ FoRE AND ArT CaARRy.”
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In some cases it may be better for No. 2 bearer to have both
the patient’s legs under his arm at one side (this would be
adopted in carrying a woman), or thus :—

13
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Both bearers place themselves on the same side of the patient

-No. 1 opposite his shoulders; No. 2 opposite his hips —and
E_nLcl down. No. 1 bearer now passes his hands under the
shoulders and hm‘]\ of the patient, No. 2 hcd.r"r passes his
hands, wide apart, under the thighs and calves of the patient;
the two bearers then rise steadily together. The patient, if he
ig able, clasps with his two hands the gshoulders of No, 1 1:-(;:11'::1‘.

Note.—Patients should never be carried by what is termed
the * frog’s march.”

I,.—REMOVAL ON STRETCHERS.

A Stretcher may be described as a piece of canvas stretched
within a specially constructed oblong frame, forming a firmn sup-
port on which a patient can be earried in a horizontal position.

Various forms of these appliances are in use, these forms
depending upon the requirements for which the stretchers are
needed, whether military or eivil, Dut the prineciple of con.
struction is the same in all and ean be best explained by a
detailed description of

The ﬁrmy Regulation Field Stretcher Mark V.- This
stretcher (Fig. 146, 146a), which was designed by Surgeon-

Major Faris, consists of—Two poles, two traverses, the canvas,

#ig. 14G6.—The Field Stretcher (elosed).

Fig. Lita.—The Field Btretcher (opened).

Figs. 146, 146¢.—Tre Faris Fiein BrreETcHER MaARk V.

a separate canvas pillow, feet with rollers, and a pair of slings,
all of which fold up into a convenient package for the purposes
of carriage.

The Poles are made of strong seasoned ash. They are
Tit. 9ins. long, and are square throughout their whole length
except the handles, which are rounded to fit the hands of the
bearers. The poles are held apart to the required width by the
Wo traverses.
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The Traverses are flat wrought iron jointed bars, and are
fastened to two strong plates of the same material, which
are rivetted to the under surface of the poles twelve inches from
their extremities. These traverse plates are fitted with rackets
each carrying a 3-inch wooden roller, by means of which
the stretcher is raised from the ground. Kach traverse joint,
which is of the scissor variety, closes inwards and allows the
poles to approximate each other,

The Canvas, which is tanned, is attached along the outer
side of each pole by copper nails through an edging of leather;
there are eyelet holes in the canvas at both ends for the attach-
ment of the pillow.

The Pillow is also made of tanned canvas. If is wedge-shaped
and is attached to the canvas by two laces or strings which pass
through the eyelet holes and are fastened underneath.

The Feet or Rollers are made of boxwood, and are fixed to the
rackets on the under surface of the poles. They are large,
raising the stretcher about 5% inches from the ground.

The Slings are either strong leather straps or strips of tanned
web, sixty inches long and two inches wide, with a loop at each
end ; one loop is furnished with a buckle by means of which
the sling can be lengthened or shortened according to the
height of the bearers, and at the opposite end there is a narrow
transverse strap, twenty-one inches long, fixed at right angles,
this is-used to buckle round the stretcher when closed.

The dimensions and weight of the stretcher are as follows :—

Length of Canvas - -6 B
Length of Pole - - Tit 9ins,
Width, total - - - 11k 11 ins.
Height : - - 5% ins.
Weight . - 34 lbs.

Preservation of Stretchers.—Stretchers, if neglected, become
stiff, and get out of order. Therefore, they should be kept in a
dry store, leaning at an angle against the wall. They should be
opened and dried from time to time ; if the canvas becomes
dirty it should be scrubbed with a little soap and plenty of
water. The woodwork should be polished with oil waste, and
the hinges oiled. If the slings are made of leather, soft soap
should be worked into them to make them pliable.

Stretehers should never be folded up with the slings lying
loosely upon them.

To Prepare (Open) a Stretcher, proceed as follows :-
Unbuckle the transverse straps of each sling, remove the slings,
soparate the poles, straighten the traverses; now take the
slings, fold them neatly half way, slip the loop of each sling on
to the near handle of the stretcher and pass the free end over
the opposite handle with the buckle of the sling uppermost,
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To Close a Stretcher.—Remove the slings and place them
on the ground, push in the traverses, raise the canvas, approxi-
mate the poles, roll the canvas tightly round the poles to the
right, lay the slings along the stretcher, and fix them to the
handles by the transverse straps.

Improvised Stretchers.—For extemporising stretchers the
best methods are those by which a stretcher can be easily and
efficiently constructed at the time and on the spot. The
following are some of the methods of improvising stretchers —

(a,) The Rifle Stretcher.—This is formed by two rifles with
fixed bayonets, and a rug. — ‘“Spread a blanket on the
ground, lay two rifles on it parallel to one another, each ten
inches from the centre of the blanket, both muzzles pointing
in the same direction, trigger-gnard outwards. Turn a fold of
the rug six inches wide over the ends of the butts, fold the
right side of the rug over the rifle on that side to the rifle on
the opposite side, then similarly fold the left side. A stretcher
is thus formed consisting of three folds of blanket, the end at
which the buttg are being the head end.”

Caution.—Before using the rifles inspect them ; should they
be loaded withdraw the eartridges and empty the magazines.

(b,) The Blanket Streicher.— This is made with a rug or
blanket placed on two poles of sufficient length and thick-
ness, and the sides rolled on and tied, with two pieces of wood
attached to them to keep the sides from approximating one
another.

(¢,) The Coat Stretcher.—This is made thus:—Two coats
are procured, and after the sleeves have been turned inside out,
the coats are then placed with their lower ends touching each
other, a rifle or pole is now passed through the sleeves on each
side, the coats are then buttoned up, and the buttoned side
turned downwards. Instead of two ordinary coats a great coat
may be used.

(d,) The Rug and Pole Stretcher.—This is made by placing two
poles along the edges of a rug longitudinally, and rolling the
sides of the rug over the poles until they are twenty inches apart.

(e,} The Pole and Rope Sirelcher is made by taking two
poles, placing them twenty inches apart, and then winding a
long strong rope alternately from side to side round each pole ;
this rope forms the body of the stretcher.

Note.—An improvised stretcher should always be tested before
placing a patient on it.

The Rifle, the Blanket, and the Rug and Pole stretchers can
be carried in the same manner as is laid down for carrying
stretchers when loading wagons (page 209].

The Lowmoor Jacket.—An ordinary stretcher cannot be used
in pits with narrow shafts. This difficulty can be obviated by

!
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using the ** Lowmoor Jacket,” by means of which the patient
can be securely fastened to any stretcher, and the stretches
drawn up perpendicularly. The construction of the jacket is

sufficienily explained by the illustration (Fig. 147).

Fig. 147.
LoApinGg AND UNLOADING STRETCHERS.

Stretchers may be loaded and unloaded by means of four,
three, or two bearers.

To Load and Unload with Four Bearers. —The method laid
doewn in the Manual for the Royal Army Corps, 1899, is as
follows :—

The bearers are numbered 1, 2, 3 and 4.

All the orders are given by No. 4 bearer, who also looks after
the injured part.

The closed stretcher is carried by Nos. 1 and 3 bearers, who
take hold of the front and rear ends of the poles, while Nos.
2 and 4 bearers march on the left and right of the centre of tha
stretcher (No. 2 bearer being between No. 1 and No. 3).

T ST T ——
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When No. 1 bearer arrives one pace from the patient’s head
the squad halts and lowers the stretcher, placing it in a line
with the patient's body, the stretcher is then prepared by Nos. 1
and 3.

To Load:—

On the word For Loading—Lift Wounded, ** Nos. 1, 2 and 3
advance to the left side of the patient, No. 4 to his right, Ne. 1
halting opposite the knees, Nos. 2 and 4 opposite the hips and
No. 3 opposite the shoulders (Fig., 148), the whole then turn
inwards together.”

I
Il
|
i J :
j i Fig. 148 =" For Loading—Lift Wounded.”
gl

: On the word Thwo, ** They kneel on the left knee and take hold !
FlIECE) of the patient; No. 1 passing his hands and forearms beneath '
Hil 1 the patient’s legs (hands wide apart), Nes. 2 and 4 pass their
' 4 hands and forearms beneath the patient’s hips and loins, No. 3
passes his left hand across the patient and under ]tl::- right

| shoulder, and the right hand beneath the left shoulder of the
| patient,”
bRt L On the word Three, ** All slowly lift the patient off the ground |
1 and rest him on the knees of 1, 2 and 8 (Fig. 148a); No. 4
4111 disengages, doubles to the centre of the stretcher, grasps a pole
1 in each hand (left hand across), lifts the stretcher and places it
It directly beneath the patient (Fig. 148b), kneels on the left knee
| i' and again assists in supporting the patient.”
1R
1Rt | |
| l . |
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Fig. 148h.—* Three” (Patient lowered on to stretcher).
Figs. 148, 14Ba, 1485, —To InrvaTeATE THE METHOD OF LOADING A BIRETOHER
witid Forr BEARERS.

On the word Lower Wounded, ** The patient is lowered slowly
and gently on to the centre of the canvas, the bearers disengage,
stand up and front, No. 1 stepping forward and No. 3 step-
ping back to place themselves opposite the handles of the
stretcher.”

To Unload :—
On the word For Unloading—Lift Wounded, * The whole turn

inwards together ; No. 1 placing himself opposite the knees and

g
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No, 3 opposite the shoulders of the patient, they kneel on the
left knee and take hold of the patient as deseribed for loading.”

On the word Two, ** The patient is lifted and supported as
before; No. 4 grasps the stretcher as described, and lifting it
clear of the patient carries it forward, placing it on the ground
one pace clear of the patient’s feet. He then rejoins his squad
and resumes the support of the patient.”

On the word Lower Wounded, ** The patient is gently lowered
to the ground, the bearers disengage, stand up, turn to their
front and march straight forward to their position at the
stretcher, where they halt.”

To Load and Unload with Three Bearers.—The bearers
are numbered 1, 2 and 8. Should one bearer be stronger and
taller than the others he is styled No. 1 bearer, as he will have
to bear the heavier part of the burden.

1

f |.:_'| ] |

i
filli

ig. 149.—Lifting the Patient off the
(Grround.

Fie, 140, 1494,

Fig. 148a.—Carrying the Patient to
lower him on to the Streteher,
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To InLvsTr ATE THE Mperiop oF LoApiNg A BreeTcuEs
witH Tunee Beankgs. [
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All orders are to be given by No. 8, who has to look after
the injured part.

The stretcher is carried by Nos. 1 and 2 (who take the
front and rear respectively of the stretcher), placed at the
patient's head in a line with his body, and prepared. To lift
the patient either on fo or off the streticher, No. 1 places himself
on the right side of the patient, No. 2 on the left side near
the hips, and both face inwards.

No. 3 bearer places himself on the injured side opposite the
patient’s knees.

Nos. 1 and 2 then sink down on their left knees, pass their
arms under the back and thighs of the patient, and, locking
the fingers, raise and support the trunk on their knees.

No. 3 bearer kneels down on the left knee, places his hands
underneath the lower limbs, in the case of a fracture taking
care to have one hand on each side of the seat of the injury,
raises and supports the limbs (Fig. 149).

On the word Lifé, The bearers lift the patient, rise to the
erect position, and carry him horizontally on to the stretcher
over the foot of it, head foremost (Fig. 149a), or if from off the
stretcher over the head.

On the word Lower, The bearers stoop down and gently
place the patient on the stretcher (in loading), or on the ground
(in unloading), disengage their hands and stand up.

To Load and Unload with Two Bearers,—The stretcher is
placed as above and all orders are given by No, 1.

If one of the lower limbs is severely injured, or there are
symptoms of shock, both bearers place themselves on the
injured side, No. 1 in line with the patient's hips, No. 2 opposite
the patient’'s knees.

On the words Lift and move forward, The bearers stoop
down. No. 1 passes his hands beneath the patient's shoulders
and back. No. 2 passes his hands beneath the patient's thighs
and ecalves. The bearers then raise the patient (who, if he is
able, passes his arms round the neck of No. 1), keeping him as
far as possible in a horizontal position, and earry him on to the
stretcher over the foot, head first, or off the stretcher over the
head, head first.

If the lower limbs are intact or only slightly injured, and
there are no symptoms of shock, the patient may be lifted on
to or off the stretcher by one of the improvised seats.

In mines and narrow cuttings, two bearers can lift a patient
on to a stretcher according to the method laid down in Shepherd’s
Handbook :—

“ No. 1 places his feet on each side of the patient between
his body and arms, the toe of each foot as near the armpits as
possible, standing over the man. He then stoops down, and

———
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passes his hands between the sides of the chest and the arms
underneath the shoulders and locks the fingers.”

““ If the patient’s arms be uninjured he may put them round
the neck of No. 1, and by this means greatly assist him in
lifting.”

““No. 2 at the same time places his right foot between the
calves of the injured man’s leg as close to the knees as possible,
and his left foot at the injured man’s right side close to the
crest of the hip (when the patient’s legs are in splints and tied
together the feet of No. 2 must necessarily be placed outside),
he then stoops and passes his arms round the outside of the
patient’s thighs at the lowest part, and locks his fingers behind
just at the bend of the knees.”

““ When both are ready No. 1 will give the order Lift and
move forward; the patient is then slowly lifted just sufficent to
allow his body to clear the stretcher. Both bearers will slowly
and gradually move forward, No. 1 by very short steps and No.
2 by bending his body forward over his left thigh, by means of
which he exercises a pushing movement which very greatly
assists No. 1; No. 2, when he has bent his body as much as he
can without moving his feet, advances his right foot to his left,
then again advances his left foot and bends his body forward.
This movement is to be repeated until the patient is laid on the
stretcher.”

The Position of the Patient on the Stretcher.—DBefore placing
a patient on a stretcher, notice the part injured and the nature
of the injury. In all cases (except injuries of the chest), keep the
head low, and see that it is not pressed forward on to the chest.

(a,) For Imjuries of the Head. —Place the patient in such a
position as to avoid any pressure against the injured part.

(b)) For Injuries of the Lower Limbs.—Place the patient upon
his back, inclining towards the injured side.

(¢,) For Injuries of the Upper Limbs.—Place the patient on
his back or on the uninjured side.

(d,) For Imjuries of the Chest.—Place the patient with his
chest well raised, and his body inclined towards the injured side.

(e,) For Injuries (Wounds) of the Abdomen.—(i,) If the wound
1s transverse or punctured, place the patient on his back, place
some folded elothing in his hams to keep his knees bent, and
flex the thighs so as to relax the abdominal muscles. (ii,) If
the wound is vertical place the patient on his back and extend
his legs.

The Carriage of Stretchers.—Two main objects are to be
kept in view in carrying patients on stretchers, viz. :—

(i,) To prevent as much as possible the impulse connected
with the progression of the bearers being communicated to
the stretcher.
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(ii,) To keep the stretcher level and as near the ground as 1s
consistent with free carriage and the absence of risk of contact.

Rules for the Carriage of Stretchers (Longmore).

(1,) ** The front and rear bearers must ¢ break ’ the step by
starting with opposite feet. By this means the stretcheris kept
level and does not * dip’ so much from side to side.”

(2,) ** The pace should be eighteen inches, and made with a
steady but easy step, particularly avoiding elevation of the
bodies by springing from the fore-part of the feet. The feet
ghould be firmly planted and the knees slightly bent.”

(3,) ¢ The slings should be lengthened or shortened by the
buekle till the extremities of the loops reach the wrists of the
bearers standing at atfention.”

(4,) *“ The bearers should, as far as possible, be of a uniform
height, build and age.”

(5,) ‘¢ As mosb ground over which bearers have to carry
wounded presents irregularities of surface, it becomes an 1m-
portant matter for bearers to practise the transport of wounded
under such oircumstances, and to keep the stretcher level. The
concerted action of the bearers is the principle upon which
this rule is based.”

(6,) ** A sick or wounded person should as & rule be carried
with his face in the direction in which the bearers walk.”

(7,) *“If the bearers have to carry & sick or wounded man
uphill, the patient is taken head first, and the reverse takes
place going downhill.”

(8,) * With fractures of the lower extremity, as a rule the
patient should be carried uphill, feet first, and downhill head
first, in order to prevent the weight of the body pushing the
upper end of the broken bone down upon the helpless and
motionless portion of the limb below the seat of fracture.”

(9,) “No attempt should ever be made to carry a helpless
patient over a high fence or wall if it can possibly be avoided,
as such is always a dangerous proceeding. A porfion 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 is not practicable, the patient should be carried to a place
where a gate or opening already exists.”

(10,) “ In crossing a ditch or stream the stretcher should be
first laid upon the ground near its edge. The two leading
bearers descend into the ditch, and, assisted by the other
bearers, advance the stretcher until the rear end rests on
the ground above ; the two other bearers descend, and all four
raige the stretcher and carry it to the opposite side, the
fore-part being now made to rest upon the edge of the ground,
while the rear part is supported in the ditch, the two leading
bearers jump out of the ditch, and with the remaining bearers
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carry the stretcher until the rear end rests upon the ground; the
bearers then resume the carriage of the stretcher. In crossing
& narrow ditch, the bearers on either side jump in and steady
the stretcher so as to allow the head bearer to cross without
shaking the patient,”

(11,) ** Patienfs should never be carried with the stretcher
supporfed upon the shoulders, or like & dandy supported upon
the head. 1t is a most dangerous and hazardous position. "

(12,) ** BEach of the four bearers to every stretcher must
understand his particular duty intelligently, The front and
rear bearers attend to the carrying of the stretcher, and the two
remaining ones march on each side of the stretcher, carefully
watch the patient and assist and change with those respon-
sible for the carriage as occasion may require.”

(18) “If a stretcher has to be earried over ground which
presents a general ascent and the bearers are of different
heights, No. 3 bearer should be the taller. Should the ground
present a general descent, then No. 1 bearer ought to be the
taller and stronger.”

III.—REMOVAL ON WHEELED LITTERS.
A Wheeled Litter is practically a stretcher on wheels,

A useful form of litter is the Ashford Litfer (Fig, 150) used
by the 5t. John Ambulance Association.

=
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Fig. 150.—Tar Asgrorp Lirrer (for Btretelier wil
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Hood and Apron),
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*It comsists of a stretcher fitted with a hood or ecover and
an under carriage with a crank axle in the centre ; the parts of
the under carriage on which the stretcher rests are the two
wooden sides. At either end of these are strong iron legs,
which are so formed that they can be used as supports for the
litter or as handles for the bearers, when required for lifting the
litter, Hach of the four legs is provided with a locking appara.
tus, consisting of two small holes and a pin, one hole for use
when the legs are on the ground, and the other for use when
they are raised. In either position security is obtained by
means of the pin which passes through the hole in the hinge or
ratchet in which the leg is placed. When the stretcher is
adjusted on the under carriage, the rollers must be inserted into
the slots at the end. By this method, and the weight of the
patient, jolting in the strefcher is prevented *

IV..REMOVAL IN CACOLETS.
This method of transport is used in hilly country where no
suitable roads for carts or wagons exist.
Cacolets are practically folding chairs which are carried by
pack-animals (mules), suspended from a pack-saddle.

Fig. 151..— MuLe CacoLrTs.
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A cacolet consists of the following parts: “ A seat or cushion,
two hanging bars terminating in hooks, by which the cacolet is
attached to the pack-saddle, a foot board and slings, two up-
rights, a side rail, and front and waist straps.”

A mule carries a pair of cacolets, the patients sitting facing
the animal’s head (Fig. 151).

““When not in use, the pair of cacolets is closed by being
folded against the saddle, to which they are then secured by a
sureingle."”

Note.—Cacolets are not suitable for patients in a weak con-
dition, or those suffering from fractures of the lower extremity.

Loading and Unloading Cacolets.—Patients are placed in
or removed from cacolets by means of the two-handed seat,

V.—REMOVAL BY WAGONS (AMBULANCE OR ORDINARY).

1. Ambulance Wagons.—There are several kinds of specially
construeted ambulance wagons; the points which chiefly deter-
mmine the choice of any one wagon, are the state of the roads
over which it has to travel, and the number of patients it is
required to accommodate. The following may be taken as
LYypes of WaAgOons,

g, 152, —Tae “Fortey? AMPULANCRE WAGON.

(For Three Stretchers, showing Patent LElevator.)
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(a,) The “ Furley’ Ambulance Wagon (Fig. 152), used by the
St. John Ambulance Association. This is built snmnthinﬁn-ftur
the style of a railway omnibus; it will accommodate two patients
on stretchers and four persons seated inside, or it will carry
three patients on stretchers and one attendant; there is also
space for two persons to be seated with the driver. The upper
stretcher is placed in position by an elevator. On good and
level roads one horse is quite sufficient for the wagon.

(b,) The ** Tortoise” Wagon and Tent (Fig. 153).—This wagon
is an exceedingly useful one, '
it earries on its roof the ¢ Tor-
toise™ tent and inside twelve
stretcher beds and a cooking
stove; it has also water tanks
and lockers.

It can be drawn by two
horses and will carry when
empty (that is, when the stove
is slung under the wagon,
which can be done with the
““Congo’’ Service Stove), either
two patients on stretchers, or
one patient on a stretcher and
three sitting. At the end of a
march the “ Tortoise' tent can
he very quickly pitched, it is
90 feet square, 9 feet high at
the ridge and 6 feet at tha o i
doors, well ventilated, and Will gy « Toprorse™ WAGON WITH THR
hold twelve stretcher beds Text o¥ THE Roor.
comfortably.

If the tent is only required for the night the wagon can be
laft inside of it, if for a longer time the wagon can be withdrawn,
and poles substituted (Fig. 154); the wagon can then be used
for ambulance purposes, etc.

(¢,) The British Army Ambulance Wagons.—These are strong
wagons suitable for rough ground, the two latest patterns in use
are -—

(i,) Mark III. Ambulance Wagon.—This is designed to be
drawn by two horses and appliances are provided for attaching
an extra pair. It can be driven either from the box or the
saddle, and is constructed to carry six patients—two slightly
wounded sitting in front with the driver, two badly wounded
lying on stretchers on the floor of the wagon, and two slightly
wounded seated behind with the wagon orderly; the front seat
is reached by a ladder and the hind seat by a step attached
to the tailboard ; a water tank is carried under the body.

rr——
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(ii ) Mark V. Ambulance Wagon.—This is fitted with a pole and
swingle-trees for long-rein driving, and is constructed to carry
twelve men seated, or two men on stretchers and four seated.

The front of the wagon is partitioned off, and is provided
with seats to accommodate two men; the body of the wagon is
fitted with seats along the sides, arranged to fold upwards when
not in use, to make room for the stretchers; a water cask is
secured under the rear of the wagon,

2. Ordinary Wagons.—When it is necessary to use ordinary
wagons or country carts for ambulance purposes, the floors on
which the stretchers are to be placed should be thickly covered
with straw.

Loading and Unloading an Ambulance Wagon with Patients
on Stretchers.—An ambulance wagon of the kind described
above will hold on its floor two stretchers placed side by side.

To Load with Four Bearers.,—The method laid down in the
Manual for the Royal Army Medical Corps, 1899, is as follows :—

The two loaded stretchers are carried (feet first) by Nos. 1 and
3 bearers (No. 2 bearer marching on the left of the stretcher
midway between Nos. 1 and 3 bearers, and No. 4 bearer march-
ing on the right of the strefcher in a line with No. 2 bearer) to
the wagon ; when the squad is ten paces from the wagon No. 2
bearer doubles out with the patient’s rifle and secures it in ibs
place in the wagon, and rejoins the squad, placing himself on
the right of No. 1 bearer; as No. 2 bearer doubles out, No. 4
bearer marks time two paces, and places himself on the right
of No. 3 bearer; when the squads arrive one stretcher’s length
from the tailboard of the wagon, they halt and lower the
stretchers (the stretcher on the right being placed direetly in a
line with the off wheels, and the stretcher on the left directly
in a line with the near wheels); Nos. 1 and 3 bearers step over
the handles and place themselves on the leit of the stretchers,
the slings of the stretchers are next ¢ fixed” by Nos. 1 and 3
bearers by being wound round the handles of the stretcher poles.

The wagon is then loaded first with the streficher on the off
side, thus :—

On the word For Loading—Lift Strefchers, * All turn inwards
together, stoop, and grasp the stretcher poles, Nos. 1 and 4 the
handles with their left hands and the centre of the poles with
their right : Nos. 2 and 3 the handles with their right hands
and the centre with their left, palms uppermost.”

On the word Two, “The bearcrs acting together slowly lift
the stretecher off the eround and stand up, holding it at the full
extent of their arms."

On the word Load, *“ Mos. 2 and 4 step off with the left foot,
and Nos. 1 and 3 with the right, halting without further word
of command one pace from the floor of the off compartment.

14
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On the word Two, ¢ The stretcher is raised on a level with the
floor and the front pair of rollers rested on it; Nos. 1 and 2
stand by allowing the stretcher to be passed through their
hands by Nos. 3 and 4, who give it the proper direction and
gently push it home. The bearers then fall in one pace from
and facing the wagon, No. 1 on the left, No. 4 on the right, and
Nos. 2 and 3 between them."”

** The bearers are then moved off by the following words of
command—* Left Turn,’ * Left Wheel,” * Quick-Mareh’; and when
clear of the stretcher on the left, Halt ! Stand at Ease!”

The stretcher on the left or near side is then loaded in a
similar manner.

To Unload with Four Bearers.—The squads wheeling by the
right retire on the wagon, and halt when one stratcher’s length
from it.

The wagon is then unloaded first from the off side, thus:—

On the word Unload, *“Nos. 2 and 4 bearers (of the squad on
the off side), take a side pace of 27 inches to the right, and one
of 30 inches to the front, aligning themselves with Nos. 1 and 8.”

On the word Two, *‘ The squad steps forward three paces,
Nos. 3and 4 pass up between Nos. 1 and 2, the latter closing
outwards stand by to support the stretcher as it is withdrawn:
Nos. 3 and 4 now take hold of the handles nearest them, No. 3
with the right and No. 4 with the left hand, withdraw the
stretcher till the rollers at the front end rest on the edge of the
floor, supporting it at the centre of the poles with the disengaged
hands; Nos, 1 and 2 now take hold of the handles at the front
ends, and the whole lift the stretcher clear of the wagon and
lower it to the full extent of their arms, the squad then wheels
by the right to the front and advances five paces.”

On the word Lower Stretcher, “The squad stoops and lowers
the stretcher gently to the ground, the bearers stand up and
turn to the front.”

On the word Two, *The squad stands to the stretcher as
follows : No. 2 wheels round by the left of No. 1 to his place,
and No. 4 steps up to the centre of the stretcher.”

The stretcher on the left or near side is then unloaded in a
similar manner.

To Load and Unload an Ordinary Wagon with Patients
on Stretchers,

With Four Bearers. -Here loading and unloading is done in
precisely the same way as for an ambulance wagon, except that
in loading Nos. 1 and 2, after the end of the stretcher has been
placed on the floor, spring into the wagon and with the assist-
ance of Nos. 3 and 4 lift the stretcher into position,

Nofe.—To prevent jolting, the handles of the stretchers
should be lashed to the framework of the wagon,
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To Load and Unload a Wagon with a Patient if no Stretcher
is available.—This may be done in two ways, viz. :—

(i,) The patient is lifted as in loading a stretcher, and
carried to the wagon. On arriving at the back of the wagon
Mo, 4 will get into it, and, supporting the patient under both
shoulders, will lift him in assisted by the other bearers, who
will subsequently get into the wagon and help to place the
wounded man in the most advantageous position possible,
Unloading is the converse of this proceeding.

(ii,) With two bearers, thus: The patient is carried by means
of the two-handed seat to the wagon, the bearers then turn
round, placing the patient with his back to the tailboard of the
wagon, and lift him on to the floor with his legs hanging down ;
one bearer now holds him to prevent him from falling out, while
the other bearer gets into the wagon and holds him by the
shoulders till the second bearer gets in, the two bearers then
again lift him by the two-handed seat and move him to a com-
fortable position.

VI.—REMOVYAL BY RAILWAY,

For removing patients in ordinary railway earriages, second
class earriages, which are cushioned but are without partitions,
are the best.

The carriage door, which is 1ft. 10ins, wide, readily admits
a stretcher by slightly reducing the traverse bar. Two cross-
pieces of wood one foot from each door should be placed across
from seat to seat to support the stretcher. To remove a patient
safely from a carriage, three bearers are required.

Zavodovski’s Method of ﬂdaptmg a Railway Wagon for
the Reception of 8ick and Injured (Fig. 155).—This method is

Fiy. 155.—Bhowing the Interior of one half of a Goods Waron with the
Btretchers in situ.
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most efficient, economical and convenient. When a number of
patients have to be transported by rail, the kinds of wagons to
select for the purpose are those which are free from all project-
ing obstructions. Hence, goods wagons are the best; but they
have the disadvantage of being without light and ventilation,
Any covered wagon can be used, but those which open at their
ends, such as a Pullman car, or by wide sliding doors at their
sides, are the most suitable,

A Pullman drawing-room car and a third-class carriage will
ench hold sixteen patients lying down. A goods wagon can
carry eight or fwelve patients lying down.

The Materials required for a goods wagon are :—

Hight large blunt hooks with bolts.

Four 14-in. cables (8 ft. long) with iron bound eyelet holes at
cach end,

[Four 4-in. ash poles (7 ft. 6 ins. long).

Thirty-two small ring bolts (twenty-four in the floor and eight
in the sides).

Flight stretchers.

Twenty-eight stoub cords for lashing.

Seventy-five yards strong cording to make sixteen ropes for
the stretchers.

Twenty-five yards light cord.

A strand of cobbler's thread and a piece of wax.

The Hooks.—These must be of good material, as they have to
bear the weight and strain. They should be 6ins, deep and
5 ins. wide, and should pass through plates, which are applied
to the sides of the carriage to steady them., The screws pass
through and are fixed to the outside by washers and bolts. The
hooks are to be screwed into the sides of the wagon 6ft. 4ins.
from each other, and 9 ins. from the roof.

The Cables.—These should be T} ft. to 8 ft., not longer, 1%
ins. thick, strong, and made of good material ; they should ter
minate in a loop with an iron bearing,

The cables are placed across the carriage on corresponding
hooks.

The accurate fixing of the hooks and of the cables is of para-
mount importance.

The Poles should be T} ft. long, and should be made of ash.
Single stretcher poles will answer very well. The manner in
which the poles are bound to the cable is shown in the diagram
(Flig. 158). :

Ropes supporting the Strefchers.—These are made out of the
seventy-five yards of rope mentioned above, by cutting lengihs
of 12 ft. and splicing them to form a loop. Kach stretcher
requires four loops. The loops are laid over the pole, commenc-
ing six inches from each end ; the second locps are twenty-two
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inches from these and nearer to the centre. With wax and
twine each loop is tightly bound round just beneath the pole
and at a point half-way between the pole and the end of the
loop. There is a tendency to leave too little space for the
lower tier. To obviate this the lengths cut must be proved in
the following manner:—Take the rope, lay it over the pole,
and draw the two pieces straight down to within 6 ins. of the
floor of the wagon, Then leaving sufficient length for splicing,
there will remain after the shrinking due to binding the loops
just below the poles and in the centre, and allowing for the
stretch of the rope, sufficient length to allow the stretcher
to swing about 6ins. to 8ins. from the floor of the wagon.

The Ring Bolts.—These are to be placed in the sides and in
the floor of the wagon.

Six are placed under each stretcher in the floor of the wagon,
thus :—

No. 1 ring under the near handle, No. 3 under the off handls,
No. 2 equidistant between No. 1 and No. 3 rings.

Four rings are placed on each side of the wagon opposite the
handles of the stretcher (in the upper tier), nearest the sides of
the wagon.

Fastening the Stretchers.—Each stretcher in the lower lier is
lashed to the floor of the wagon thus :—

The rope is looped at one end, laid over the near handle, and
threaded through No. 1 ring; after being drawn as tightly as
possible, it is taken up fo the same handle and turned round it
twice, the second time overlapping the first. It is then taken
across, through the ring No. 2 and over the off handle, and
directly through the ring No. 3; returning to the off handle, it
makes one turn, and at this point the whole is drawn tight, a
second turn overlapping the first is then made, and the rope
fastened off (Fig. 135a).

Fig. 155a —Showing the manner of lashing the Stretcher to the floor of
the YWagon,

Figs, 155, 156a.—RATLWAY WAGON FITTED UP BY THE Zavopovsikl MeTHOD.

.
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The stretchers in the upper two tiers are lashed to the sides
of the wagon by tying a rope in one of the ring bolts in the side
of the wagon, taking a firm hitch round each of the handles of
the stretchers and tying off at the opposite ring bolt. In
fastening the stretchers two practical points are to be remem-
bered ;:—

(i,) The tiers are only to be tied after the sick are loaded.

(ii,} The tighter the ropes are drawn the more comfortable is
the transport.

Method of Loading Injured,—Patients are placed in the right
half of the wagon first, the upper tiers being loaded before the
lower ones.

The stretchers, which are earried unto the wagon head first,
are placed thus:

The first stretcher into the upper loops, in the far right-hand
corner,

The second sfretcher into the upper loops, in the near right-
hand sorner,

The third stretcher into the lower loops, in the far right-hand
corner.

The fourth stretcher into the lower loops in the near right-
hand corner.

Method of Unloading Injured.—This is the converse of the
above, the left half of the wagon being unloaded first. The
lashings being unfixed the unloading is commenced with the
lower stretcher on the left, each stretcher being brought out
foot first.




CHAPTER XIX.

PREPARATION FOR THE RECEPTION OF A CASE
OF ACCIDENT OR SUDDEN ILLNESS.

Selection and Preparation of the Room—The Bedstead and Bed—How to
put on a Draw-sheet—Fracture Bed —Carrying the Patient upstairs to his
Room—Removing the Clothes—Lifting the Patient into Bed—Preparation
for the Burgeon’s Visit.

WHILE engaged in attending to a case of accident or sudden
illness, if possible, send a messenger to the patient’s house, in
order that arrangements may be made for his reception,

1. Selection and Preparation of the Room.

(i) Selection of the Room.—The points to attend to are:
that the room should be easily accessible, it should be large and
lofty with a south or south-west aspeet, the windows should
admit sufficient light, and should be made to open top and
bottom, and there should be a fireplace with a chimney that
does not smoke.

(ii,) Preparation of the Room.—The room should be thoroughly
cleansed (if time will permit of it), well ventilated by drawing
down the top windows, a fire should be lighted in it, it should
be warmed to a temperature of 60° Fahr, and maintained at
this, a thermometer being hung in the room for the purpose of
regulating the temperature; the carpet and all superfluous
furniture should be removed from the room.

2. The Bedstead and Bed.

(i,) The Bedstead.—Wide bedsteads are to be avoided, as the
patient cannot be easily got at; the best kind of bedstead to
use is an iron one, 3 to 31 feet wide by 64 feet long, it should
be placed away from the wall (so that it can be approached from
either side), and if possible across the room between the door
and fireplace with the head facing the window.

(ii,) The Bed.—Feather beds and flock mattresses are to be
avoided, hair mattresses are the best ; the bed clothes should be
light and warm, no vallances or curtains should be used, and
care should be taken that the space under the bedstead is
vacant.

The bed should be made and the bed eclothes well turned
down, two stout chairs should be placed next to the bed, on
which to rest the stretcher while the patient is being undressed.
It may (in cases where the injuries are severe, or mud-stained
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clothes have to be removed or extensive dressings applied), be
necessary to have a second bed or couch in the room on which
to first lay the patient. Hxtra blankets and hot water bottles
should be kept in readiness.

in cases of collapse the blankets should be made hot and
flannel should be wrapped round the hot water bottles.

If there is any likelihood of the bed clothes being soiled, i.e.,
in cases of extensive injury, or where dressings have to be
applied, or where the patient is unconscious or extremely weak
and passes his evacuations under him, a draw-sheet should be
placed on the bed.

To put on a Draw-Sheet—proceed as follows:—

Procure a large cotton sheet, fold it lengthways into four and
place it across the bed so that it will reach from just below the
patient’s shoulders to his knees, now plaece a piece of macintosh
between the draw-sheet and the under sheet, the draw-sheet
being about 4 inches wider than the maecintosh ; one end of the
draw-sheet is tucked in under the mattress, the other end is
rolled up on the opposite side of the bed ; when the part of the
draw-sheet under the patient becomes soiled it is withdrawn a,
little to one side by being rolled up a little more,

In cases of fracture where the patient will have to lie in bed
for several weeks, it is important to have a properly arranged
bed—rtermed a ** fracture bed."

The Essentials of a “Fracture Bed” are:

(i,) That there should be no sagging or giving way;
(ii,) That the surface should be evenly smooth and comfort
ably. elastic ;

(iii,) That the foot of the mattress should be a little higher
than the head.

The best way to arrange a fracture bed is as follows: first
place a straw palliasse on the bedstead, then on the palliasse
place two horsehair mattresses 8% to 4 inches thick, and on the
top mattress one blanket; to raise the bedstead place a thin
board under the legs at the foot.

In fracture of the lower extremity or of the spine, there
should be no bolsters or pillows for the head, but only a thin
cushion, and boards should be placed across the bed under the
mattress,

A eradle to take off the weight of the hed clothes may be
necessary in fracture of the lower extremity, or sprain of the
ankle joint; for a cradle, a cardboard box with the ends cut
out, or a three-legged stool, may be used.

3. Carrying the Patient upstairs to his Room.—Before
removing the patient to his room, the hall and stairease should
be so far cleared as to allow sufficient room for those carrying
him to pass.
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The particular method to be adopted for carrying will depend
in each case upon the nature and extent of the injury, and the
condition of the patient.

A patient may be carried upstairs by—

(1,) A single bearer, according to the methods laid down in
the previous chapter (pages 184 and 185).

(ii,) By two bearers, according to any of the methods laid
down in the previous chapter (pages 187 to 192),

(iii,) On a streicher. Here the head should go first, and the
stretcher should be carried in the same manner as is laid down
for earrying stretchers when loading wagons (page 207), the two
bearers at the foot should take care to keep the stretcher as
nearly horizontal as possible by raising it, or

(iv,) By placing the patient in a strong chair and carrying
him up backwards, while a third person walks after the chair,
helps to support it, and prevents the patient from falling out.

4. Removing the Clothes.—Before putting the patient to bed
the elothes should be first removed, and great care should be
taken in doing this; in serious cases it is better to remove the
clothes by cutting them away.

In removing a coat from an injured arm, draw out the un.
injured arm first, and in putting on anything put the injured
arm in first.

[n removing trousers from an injured limb rip up the outside
BEAIT.

[n removing clothing in cases of burns and sealds, cut away
the parts which are not adhering, and soak the adhering parts
well with oil before removing them.

5. Lifting the Patient into Bed.—This may be done as
follows :—

(i,) If the bed is narrow and there is room for the stretcher,
place it on the floor with the head close to the foot of the bed,
three bearers can then lift the patient in the way desecribed
in the previous chapter (pages 198 and 199), head foremost over
the foot of the bed.

(ii,) If the bed is wide, place the stretcher close alongside
the bed, the patient’s head corresponding to that of the bed,
Nos. 1, 2 and 3 bearers place themselves on the far side of the
stretcher, and No. 4 bearer on the near side; the patient is
then lifted in the manner described in the previous chapter
(page 196), and supported on the knees of Nos. 1, 2 and 3
bearers, No. 4 bearer pulls away the stretcher and stands aside,
while the other bearers lift the patient, stand up, and place
him in position on the bed.

6. Preparation for the Surgeon’s Yisit.—When summoning
a doctor, inform him as far as possible of the nature of the
case so that he may come prepared.
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The following should be in readiness :

Plenty of hot and cold water, clean towels and soap, and a
receptacle for dirty water.

For Burns and Scalds.—A good supply of clean old linen,
cotton wool, olive oil, *carron’ oil and bandages.

For Hemorrhage.—Ice, sponges, and plenty of water.

For Drowning.—Plenty of blankets heated before the fire and
several hot water bottles, the sheets from the bed should also be
removed.

For Open Wounds of any kind.—FPlenty of antiseptic dress-
ings, lotions, etec., as boric lint, double evanide or salalembroth
wool or gauze, borie lotion (saturated solution), carbolic lotion
(1L to 25 or 1 to 50), erystals of permanganate of potash, boric or
carbolic ointment, sticking or court plaster, waterproof (as thin
mackintosh or oiled silk), tineture of KEuecalyptus (B.P.C.),
iodoform, and plenty of roller and triangular bandages (see also
pages 127 and 128).

[f poultices and fomentations are required, plenty of boiling
water, linseed meal, mustard, a small basin, a large spoon,
olive oil, tow, flannel, a kitchen roller and two sticks or a laree
towel, :
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- eell of .. 434
nuelens of 45
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i f.'lpi”:t]_*].' h.:l,*:'ut:u"'}m;_,g'q_: 105, 106
Capsule of hip joint ot S
Capsules, Malpighian ... ]
Carbohydrates, use of ... ias MO
Carbolic acid poisoning .. S
— lotionn ... 127, 218
— ointment o e BLB
arbonate of lime in hone 3
Carbonie acid gas, and h]l]l:}l
purification ... 45
— — — puoisoning R Al
in venous bleod .., 85, 5
oxide gas poisoning .., wee 170
Cardiac impulse ... s By
Carotid, left common ... e ey
right common ... £
Carpus ; 6, 8, 17
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two bearers . 187
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in arms like a child .. ... 188

- horizontal '~u-.Lt )11 e 108
upright position ... .. 188
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' Farley ™ i 206

* tortoise : 207
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thyroid ., i : 41, 50
Cartilaginous tissue i o ERL
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C .|||k!| equing i : 63
G <|.1“-11l.1 lunar, poisoning oo 168
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- cerebro-spinal ... s

— glengid ... T T
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l E]l, nueleus of .. i 1 Colles’ fracture ... .. wa 148
— its strocture and ptr;pu‘tm 1 | Colon 59
Centrum of vertebra ... 11,13 | — :1‘*~E‘!"tldl[1E and transverse 80
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Choke damp poisoning .. e S D — — radial and uln.n. Eu‘tn}uo 111
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— organs of i 2 | Constriction of whole limb 115
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systemic o e Contused wounds... 126, 128
Cireulatory organs s AR Clonvolution of brain e BL
Cireumduetion .. e S Convalsions 180
Claviele - L 6, 8, 16 cause of ... a5
— fracture of 159-148 of infants 180
Clean cut wounds. .. i SR L — ursemice : 150
Clot of blood e Copper acetate ]']i_'l]klelle""’ 168
Clothes removal of, in accidents 217 ~— sulphate poisoning 169
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Coagulation of ﬂh-,, 1:111111’1 A " Coronary arteries,. 40
Coats of arteries ... & .. 40 | Corpus eallosum .., G2
veins, .. L .. 44 | Corpuscles of blood 33,
Cocoyx ; 5, 6, 12, 16, 20 | red and white .. 33
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Court plaster 1
Cranial nerves 5 M ) G2
Cranium b, &8
- fracture of 1356

Crayons, poisonous 167, 170

Cricoid cartilage .. we TN
Croton oll polsoning 169

Cuboid bone : .. 18
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Cyan nide, double TR 41111] wool 218
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Distribution of veins ... £ 44
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ulant : e 184
Dover's powder ]ul- rh]!||1= 152
Draw sheet, to put on e BB
Diressings, antiseptic 127, 218
Drowning, treatment of Appar-
ent death from wwv LT
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case of : % e L
Duet, common bile AR
pancreatic it
Duodenum . i BT, 58
Duara mater o 26, 61
Duties of the nervous Hkhh*lu P |
Dyspnoen, how produ ad A
ii‘."tit-*:. removal of foreign

= bodies from ... 1584
— bhandage for T2
Earthy salts in bone ., ok b
Flastie band, Esmarch’s 115

bandagzes Bh
— {ube, Esmarch’s 115, 116
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Elbow, bandage for e T8 7T, 02
- joint, fracture of 144, 145
f:ir-,a;e arm-sling as support
for 70, 71
Electricity . : 182
Emetics, eantion as to 168
— for use in cases of Iml»mmu.' 168
Endostenm . ‘" o
Knsiform appe ndix i
Epidermal tissnue . 1
Epidermis ... S At
Epiglottis ... . 49, 50, G2
Epileptie fits 179
Epistaxis ... o HL
Epithelinm, ulmhr], suy g
Epithelial tissue ... 1
Ergot of rye poisoning 169
I':]'“‘"‘I tine poisoning o .. 169
Esmareh’s elastic band . 115, 116
— — tube .. 115, 116
— tournigquet 117, 118
Ether poisoning 168
Ethmoid hone T
Eucalyptus tingture . 218
Exeretion sk a0

— organs of ! , 2, 60
Expiration... i 52, od

— how to produce = 156
— momentary result on chest
cavity .. e b
Extension of ,]mnl i 20
External carotid . e 1 |
- hsemorrhage ... 104
Extremities of hmbs b, 8, 16

Eves, bandage for wounds of 72, 73
— removal of foreign body from 183

b"."ul E, bandage for side of ... 72
— bones of B, 10
Facial artery 41, 108
— nerves ... i i el
Faoes |
Fainting T L
False ribs : L s [
voeal cords .. 49
Facets of vertebrae : : 13
Fasciculi ... L !
Fat, uses and Tl]nrhlrlh irt 1, .2* 23, b
- "l.m-l» e e
h*nmh breast, 'mmit*e for ... DO
Femoral artery ... 13, 111
Femur i - B8 18, 2
fracture ||:| 132, 133, 147, 148, 149
Fibrille of voluntary musele ... 25
Fibrin of blood .. TRt T
— of tone ... 3
Fibro-cartilage .. e TR,
Fibula g, 8 18
— fracture oi 153

Field and screw tour nuln_g,t:;, ]-‘[5}‘., 119
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Fifth intercostal Hpﬂ.m, heart
beat af .. = e | B0
Figure-of-8 band: o
Filaments of muse E: i 2D
Finger bandage ... il
—- hones of... 5 - T |
— fracture of ot e 147
Fire, to extinguish in clothes ... 180
First field dressing et AT
Fissure, anterior and pnwtuml' G4
Fist, t»nangu]nr Imndage for .. 19
Fits ... b . P [
Flat bones ... 4
Flexion of joint ... i, o)
— forced i 112, 114
Flexure, 111@_111(:11(3 - ; .
Fly papers, poisonous
Fontanelles oot
Food, changes in a.llment.n'g tract
- ‘-T-'!l.'!‘f.‘,}lj" part of
— gtuffs ... -
Foot, bandage for
— bones of
—- fracture of bones of .
Foramen magnum of skull
Foramina of bones
Forced flexion
Forearm
— bandage for
- fracture of r
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Foreign 'be::dms removial of
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Fossa of skull
Four-tailed bandage ..
Fowler's solution poisoning
Fracture-bed, essentials of
Fracture, greens-..t:ck ;
— immediate treatment of a
compound
of aTm ... =
— base of skull
- — plavicle
- — pollar bone ...
— cranium
- elbow joint
- femur
fibula
fingers
foot ...
forearm
hand
jaw ...
- knee cap
- leg ..
- pelvis
radius
- riba ...
— skull
spine

139,
139,

Fracture of tarsus
— — thigh
— — tila ...
— -— Wwrist ...

gigns of .
LruL'LulEH
— of the lower ex Lmnut;,r
- — trunk
—_— —— u;f}pm extrmmtv
— repair o o
-— gpecial ...
Freezing, t.re.ﬂ,tmeut of ...
French chalk poisoning ..
Frontal bone
Fruit, tinned, poisoning hy
Functions of bion
cireulation ..
—_ muscle
— — skin ...
Fungi poisoning ..
— fly poisoning

ALL bladder
Ganglia
Garrot ;
Fases, carbonic acid 13'“' Is0nIngE
— — oxide poisoning
— coal gas poisoning
— laughing gas poisoning
— marsh gas polsoning ...
- ZeWer gas poisoning ...
Gastric artcrj'
— follicles ..
— juice
(Fauze, double csn.mﬂn
— galalembroth .
Gelatin of bone
Gibson’s vermin killer ]m isonous
(Hacial acetic acid pulmnltlg
Glands, Brunner's :
— ly mph-‘[tlc abdominal
— TUCONS ... . 5
— of the skin
—- peptic
— Poyer's ..
(zlands, salivary
— sebaceous
— sndoriferous
— gweat ..
Glenoid cavity
Gliding joints
Glomerulus
Glosso-pharys 1*‘-'951] nerves
Godfrey’s cor dial poisoning
Grape sugar from food
Great toe, bandage for ...
Greenstick fracture
— — of radins ...
Grey matter of brain
Gristle

—

170
170
171
170
170
43
it
b7
218
215
3
172
164
lita]
46
a7
22
BT
a8
Hb
22
22
]
16
21
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63
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l]_.']*"'n'[ ATEMERIR ., Bl impulse of a5
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— femoral artery ... e G| Holly berries poisoning . e [
oteipital artery ... ... 108 Hooper's specific ]u::||=-+lr||t| .. 188
popliteal artery ... i 18 Howard’s method of artificial
— — radial artery s 110 respiration 154, 156
- subclavian artery ... w209 Humerns ... ' B, 2 16
— — temporal artery .. o 111 - fracture of : w143
- tibial artery i 112 Hydrochlorie acid Il111-ni|[|lﬂ - 188
= ulnar artery : - 110 Hydrocyanic acid poisoning ... 185
|mt|1m1|.ltv treatment.. AR L1 Iljm]d bone ... 8, B0
—_ of external ... 120, 123 Hyoseyamine poisoning]. .. S5 b
— internal .., e 124 Hysterical fits ... vy ATD
— gituation of ... 2 we 105
- gymptoms of ... o 105 TCES, cheap, poisonons e
— to arvest e B Neo-ciecal valve ey
treatment of r\h t]].L] 120, 123 Iliae arteries 41, 48
- triangular bandage to arrest 84 Iinm i f 6. 15, 20, 58
varieties of ... v 105 Immovable ]mnh 3 seay
VENOUs ... s 84, 105, 106 | Impacted fracture of femur ... 132
Haar 5 i ; =¥ 120 Improvizsed splints w134
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Hall's method of artificial res- Impulse, cardiae ... : v B
piration = 54, 156 l'm :-1:]:-1'-5 motor and sensory ... 64
— gpecific polgoning: ... e [ncised wounds ... 1:31;1 125
Hand 3 s Tl Ly | [neisors : : |
bandage i':JL ‘ 77, 78 Infants, convulsions of ... . 180
- frac tltle‘ of 147 Inferior articular process : 13
- ,ml‘ *E 1Tid '1=r|r5I for 1! wndag |r| o T4 — maxilla ... g 6, 6, 10
Hanging, asphyxia from .. 180 VETL CAVA i S
Hard palate o . 48 [nfundibula . ... B0
Haunch bones vy 16 Injured, method of lnmi]n,-: and
Head, bandage for ik H unloading ... et I
— bones of i) Inner table of bone i 4
four-tailed bandage for e 11 ]nn-nm’:nh-uric-r:.' & a7, 40
sutures of & =] bones .., ¥ .0y 16
triangnlar bandage for fp (TR [n epts, stings of . e e L
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Heart - . 26, 80, 33, 51 — test for .. S I
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Intercostal museles w26, 41, 54
— — and respiration 53
Internal carotid 41
— hmmorrhage .., er 124
Intervertebral disc 3 12, 13
— foramen 13
— notch Prisrkad |
Intestine, large ... 29, 06, B0
Intestines, large and small 29, 67
Intoxication, llr'n’tml:{' 177
Involuntary ‘muscle 25
Iodine poisoning .. 170
I::fluiuml 218
— poisoning 170
Ipec mmn!m as an emetic 163
Irregular bones . 4
Irritant poisons 162
Ischinm ... gt 15 20
J'.-"L" KET, the Lowmoor 196, 197
& Jaw, angle of 10
— four-tailed banda; e for 101
- fracture of 186
J--unnuu RS
Joint, flexion of 20
- }Ji]: 2}
— knse 18
— movement - S
- rotation of ~ e e
-Iumtm A
— ball and socket 21
— gliding ... 21
_— '|||u=-*{, i 21
— 1movable and immovable a1
— pivot : 21
Juice, pancreatic ... B8
I IDNEYS 28 381
— and blood prmhmhun 48
— as exeretory organs ; i)
- deseription of (5]
— guantity of water L'iw.ha.l"'cd
daily 111 = 60
Ko, band: L fuu o .*-‘-H, 5-?1. 03
— A 14
— four-tailed band: e For 102
Knot, granny 68
— reef A5
— gailor’s ... - 65
Knotted lmnrlttﬂc i a7
Knuckles | unnd} les) L~ 11 18
L ABURNTUM poisoning 170
Lacerated wounds ... 126, 129
Lachrymal bones ... 11
Lacteals T 58
Lamina 13
ILarynx . 49
— blﬁchmg cf af-phvxm from.. 160
— in respiration .., e 48

e ——

Laundanum poisoning ...
Laughing gas poizoning. ..

Laurel water poisoning ... e 168
Lead poisoning ... w170
— acetate poisoning 4 )]
— paint poisoning e T
— sugar of, poigoning .. e Iyl
— white, polsoning e AT0
Left auricle o s
common carotid e A
- hand, bones of... L i
— subclavian n,rta_'rr 87, 88, 41
— ventriele O
Leg, bandage for .. B0, 81
Legs, bones of ... ...H, 18
Lumﬁﬂﬂm L
Lifting and carrving p.tiu-ut
h}' * firemnan’s 1ift "’ i oy
— " fore and aft cura'b' % 1 HB
- four bearers i b
— four-handed seat ... .19
—  Lowmoor jacket ™ s 11
— one bearer ... —
— pick-a-back ... . 187
— gtreteher s
- three bearers o v 200
— three-handed seal . 190, 191
—- two bearers .. 189, 901
— two-handed seat ... oe 180
— 10 arms o 1EH4
— upright : w184
Ligament, transy erSe ... =gl
L:;:.nueut-ﬂ : ea il
Lightning, effects of ... ... 180
Limbs, extremities of ... , B, 16
— fixing splints to e H8
upper and lower i 5
Iime, carbonate of, in bone 3
— caustie, poisomng ... : !bl
— phosphates of, in bone ;
quick, '[JI'JiHH!'li!!:’_" ll“fi
Lingual nerves ... = ; i
Ligueurs poisoning i e
Ligquor sanguinis ... i psl e
Litters, wheeled ... i
Liver 23, 29, 30, 46
Lobe of brain = s L
— — — anterior ... i Eagl
— — — middle .. o o 61
—.. — — ooeeipital... LT
- - parietal .. ) Bt
e pmteu‘er Syl |
- lung, lower... e e g1
- — —— upper . .. e o |
Locomotion, organs of . 2
Long bones e Hs 4
Lower extremity e g
— extremities, to h:mflauc )
— jaw ; Rl |1
— 'Lu,udu:.;r for w186
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Lowmoor jacket ... e 108, 197 Museles, intercostal a6, 41, 54
Lumbar vertebra .., 5, 6, 12, 14, 28 — — and respiration w BB
Lungs .. 28, 28, 30, 41, 50, bl - papillary 36, 45
— and respiration | O — striated or -11L|n d 25
— A& excretory m';_:aurs 3 AR - voluntary 28, 24
— bleeding from .. R L Muscular tissue 2k 2
- capacity of .. ! Mushrooms, poisonous ., 1648
Lymphatic abdominal |_r1 wnds . 4 Mussels, polsonons 171
Lymphatics i 2 | Mustard as an emetic 163
l\‘, ACKINTOBH 214, 218 ATLS ; i 23
Magnesin, phosphates of, Nareotic pcrw:mll z 177
in bone ) o lml‘-t‘m'—- 162
— gulphate of, as an tl,l’:lk_l!ll"!ﬂ, 164 Nares, anterior, middle, ]JIZ.I'H"I rior 62
Malar bones q, 11 Narrow=fold bandagze 150
Malleolus, {*xtr&ruml internal ... 18 | Nasal bones 4 Al I
Malpighian [.Lp‘ﬂlli_,.':- rie R — mucons membrane 11
Many-tailed bandage ... 102, 103 Neck, bandage for wound of 7
Alarrow, vellow .. 4 Nepenthe polgoning : 172
Marsh gas poisoning ... A b Nerve cells of heart i wuet o L)
Mastication w. b6 | — olfactory .. 8, 63
Mastoid process ... 9 — sympathetic 29
Matches poizoning e I — vagus 34
Matrix c}% bone ... 8 "\t‘iﬂ_q. .ludl.uu}’ G
Maxilla, inferior and udpuml b, 6, 10 cranial ... 62
Medulla oblongata 99, 62 — facial 63
Medullary cavity .. 4 glosso-phary IL"{'qll 63
Membranes, MIEOUs and serous 2 large 25
— gynovial.. 2, 20 iingual 63
Mercury, acid n1tn1h= ,Jrnwnm" 171 — motor 63
— perchloride poisoning A — — oculi ... 63
— red oxide of, polsoning e gt — olfactory B3
Mesenteric arteries R — optic 63
Metacarpus, bones of ...6, 8, 17, 18 — pnvumngnﬁtm 63
— fracture of e - BEMBOTY . v &
Metatarsus... vy 10 — spinal ... i 63
Middle fos=a % H] — trigeminal : 63
- lobe of brain ... et Nervous mec hanism of heart ... 39
Midritf - 26, 85, 41 — OTrgans 2
Milt . PRt — gystem ... , P |
Mitral valve 38, 456 | — — sympathetic 29
Molars : 11 tizsue ws 2
Monkshood pmmum- e 186 Neural arch 11
Mo ‘phine poisoning B Ly . Neuraline poizoning 165
Maother's friend poigoning R i Nicotine poizoning i
Motor impulses ... .. .. 64 | Nitrate ca{' silver poisoning 168
— Merves ... e BB Nitrie acid poisoning 164
— peuli s oBH Nitro-benzol poisoning ... 171
— root S i) Nitrogenous ]Iu{:-[l afi
Mouth, food in ... oo 0 Nitrous oxide gas 1:1':!'1'-1.‘.111]'0”' 171
— in respiration ... i L Non-elastic 'rhmﬂd* es B3
Movable joints .., s B | Nose .. - 49
Mucouns glands ... ani’ RET, — and phir}]n: in 1('--|J1].1I.1.I"JI] S L
— membranes ... 2 - bleeding 24, 125
Muriatic poisoning e 104 — removal of forei |:1111:;|L11. from 184
Muscle, function of AR Ll — geptum of 11
— involuntary ... e Nourishment of bone 4
— tendinous extremity of w23 | Nueclei of blood corpuscles 34
Muscles ... 2. 23 Nuclens of cell 1
— abdominal G 98 Nutrient artery 4
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Nux vomica poisonous ...

O BLIQUE bandage
Occipital art{,*l'}'

— hone

Cdontoid process ..

(Esophagus... 26 b
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— — vyitriol poisoning ..

Oiled =ilk

Olecranon ... 7

Olfactory nerves ...

Opium tincture pmsmmm

— wine of, poisoning

Optic nery g

Orbits of face and skull ..

Organ of hearing ...

Organs

— DErvous ., .

Crgans of circulation

— — digestion

ia = pxeretion

— — locomotion ..

— — reproduction

— — respiration ...

— — pegretion :

Orifice of vertebrae

s calcis -

— marnum =

(Jgza innominata ...

Osseous tissne ...

Oszicles, auditory

Outer table of bone

Oxalic acid poisoning

Oxidation of tissues of body

Oxygen in respiration

ALATE bones ...
— hard and =oft
Palm, bandage for
— bones of :
Palmar arch

Panereas
Pancreatic duct and _]'IHLL"
Papillse i vas

Papillary mus: {hlca

Paraffin oil ]|411~.::I|1nf__,
*aregorie poisoning
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— fracture of i
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Peculiar vertebrae
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Pelvie bones

Pelvis

— hones of

— fracture of
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Peptic glands gy
Pericardial fluid ... sas s ol
Pericardium 26, 23, 85
Perineunm ... R
— bandage for ... R )
Periostenm s s g 3
Peristaltic actio: ... cisr B8
Peritoneal cont .. = e R
Peritoneum ; ol L
Permanganate of ]JuL.s_-h 172, 218
Peroneal artery ... 43
Perspiration . 48
— insensible and sensible AT Ao
Peyer's glands ... 5 )
Phalanges ... Sl g - 1? 15 19
— fracture of e b
Pharynx ; 49, 56
Phenol poisoning . o 164
Fhosphate of lime in bone 8
-~ — magnesia in bone . 3
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I Wall paper poizoning ... 167 Wrist.. i« B !
| Water, and blood ]umhmt:uu 48 | — Lzandm!ciul oL R 1] ?
i — excreted by kidneys .. - 80 | — fractureof ... Tl St R
i — iu food.. . b |
' — tepid, as an emetic ... e 188 | 'Y ELLOW marrow ... it
Waterproof ¥ Loas |
Wheeled litters ; S ang |
| White blood corpuscles ... ... 83 7;1"‘-"111_}01-'541{{‘5 method of
- Wind-pipe ... 2 e () 4 adapting railway wagons
' — in respiration ... . 48 for sick and injured |
! Wool, double eyanide ... 215 | Zine, chloride of, poisoning ... 173
— galalembroth ... o e, 18 — sulphate of, as an emetie ... 163
f Wound of abdomen e 75| Byzoma =g )
]

J. Wrigar & Co., Prixrers, BrisToL
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MEDICAL WORKS
PUBLISHED BY JOHN WRIGHT & Co0.,, BRISTOL.

Ninth Edition. Pocket Size. 8o [llustrations. Cloth, 2/-.
ADOFTED EBEY THE ST. JoHN AMBULANCE ASSOCIATION.
PYE'S ELEMENTARY BANDAGING
AND SURGICAL DRESSING:

With Directions for Treatment of Cases of Emergency. Mostly
Condensed from * Pye's Swrgical Handicraft.” Ninth Edition,

Revised and in part Re-written by THomas CARWARDINE, M.S.,
F.R.C.5., Asst. Surg. Bristol Royal Infirmary.

Reprint. Pocket size, limp covers, 2[-.  With numerous Illustrations.

MASSAGE PRIMER (For LEARNERS).
By ThHomas STrETCcH Dowsg, M.D.

2nd Ed. Reprint, 295 Illustrations. Bevelled Boards, Cloth, 36 nel,

FTHE SWEDISH SYSTEM OF
PHNSPCALL -~ BV T 30N -
Its Medical and General Aspects. Expanded from a paper
read before members of the British Medical Association : with
the addition of twenty-seven Illustrations from sketches by

Tueopore Fisuer, M.D. By THEopora Jounson, Principal
of the Swedish Institute, Clifton.

Second Edition. Waistcoat Ppcket Size, Cloth limp, 1/-.

GOLDEN RULES OF PHYSIOLOGY,

By I. WaLker Harr, M.B., Ch.B. (Vict.), and Senr. Demonst.
of Phys. in Owens Coll., and J. AcwortH MENZIES, M.D., C.M.
(Ed.), late Senr. Demonst. of Phys. in the Owens College.
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MEDICAL WORKS
PUBLISHED BY JOHN WRIGHT & Co0., BRISTOL.

Demy 8ve., Bevelled Boards, Hlustratel. 2/6.
EYESIGHT  AND: SCHOOL: 1LIEE,
By SimeoNn SneLr, F.R.C.S. Ep., etc. Ophth. Surg. Royal
Infirmary, Sheffield.

Small gto. Cloth letteved. 2[6.
RHEUMATISM;

Some investigations respecting its Cause, Treatment and Cure.
By Percy WiLpg, M.D. This is a reprint of the author's
original paper with the addition of detailed directions for the
use of Practitioners desirous of carrying out the treatment
with no other appliances than are to be found in the patient's
roomt,

reighth Edition. Revised, 8vo, thick paper covers, 1/6; sv Cloth, 2[6.
QUR BABY :

A Boox ror MoTHERS AND NURSES.
By Mrs. LancTon HEwER, Diplomée Obst. Society, London;
late Hospital Sister. Author of ““ dutiseptic Nursing.”

Fourth Edition. Enlavged and Hlustrated. 1/-.

BATHS AND “BATHTNIG:

By JoserpH Farrar, M.D., L.R.C.P., Etc

Jloth.  Pockel size. 1/- net.
A-'GUIDE: " 30 ‘URINE “"TESTING
BEOR:- NURSHS,

By Marx Rosinson, L.R.C.P, & S., Edin.
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MERICAL (WORKS
PUBLISHED BY JOHN WRIGHT & Co0., BRISTOL.

Large 8vo, about 400 pages, 6/f-
PISEASE: Ol INEBREIETY

From Alcohcl, Opium, and other Narcotic Drugs, Its Etiology,
Pathology, Treatment and Medico-Legal Relations. By THE
AMERICAN ASSOCIATION FOR THE STUDY AND CURE OF INEBRIETY.

Crown 8vo. 1/-

THE  -WATER:' CURE: $N FHE
BEDROOM
Or, Hvyproratay AT HoME,

By G, H. Dovpney, M.B., M.R.C.5. Eng. Late Resident
Medical Officer to the Seamen's Infirmary, Ramsgate.

Move than Three Hundved and Sixfy-Six Thousand issued.
Samples Free on application.

WRIGHT’S
REGISTERED POCKET CHARTS.

For Bedside Case Taking. Compiled by RoBErT SimPson,
EER BRI E S,

PRICE LIST.- fn ordering, please quote the Number.

No. 1.—50 Charts, folded for Pocket Case ?.. A o
. 2.—s50 Ditto, on Cards, Eyeletted Flat .. & o =
3.—I Pockgr Casg, limp roan, to hold 50 Charts,
with Pencil = e = o .. 218
4—1 Guarp Boox, halt bound, gold lettered, to hold
200 Complete Charts .. 4 o e s
s—Complete Set of 50 CHARTS, 1 GUarD Book, and

1 PockeT CAsK .. s e £XE .. 10/6

100 Charts as No. 1 for 3/-, or 250 for T/-.
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FIRST AID DIAGRAMS

Of the Illustrations in “ First Aid” to the Injured and Sick.

ikl

Adopted
hy
the

WAR

OFFICE

r'i‘liil S E

Lt "
5 s : b
.-"\_\ - |
df.l' b ey, gl Em A
i “l‘ A l: L5 BT

B e |
) A hﬁg Q!
| ,._I .:.{' ! 1"‘" _-' I' il - !
A% ’)?"f :::5!' F?I; ; Jik_-ff'« |
K] '-‘}1 3 "‘ﬁ' F A b 55

Sheet H—SAMPLE SHEET REDUCED.

Einlarcements have

And
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LONDON
SCHOOL
BOARD.

been prepared at consider-
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for a

ALD Y

Sheety AyI3, €

Ty angular Bandage. . S/

H:emorrhage & Wounds.
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Roller Bandage.
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BRISTOL:

Sheets I,
Dislocations and Fractures.
Artificial ]:;-q[.’_r:l.'.iun and Transport.
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of Diacraus especially use ful for * FIRST-
Lectures and CLASS WORK.
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JOHN WRIGHT & CO.
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FERRIS & COMPY,,

Whnlesale Druggists & Surgical Instrument Makers,
BRISTOL.

AMBULANCE and
NURSING REQUISITES

AMBULANCE STRETCHERS,

BANDAGES, Fine Porons Hospital Open Waove,
['nbleached do. do. Unbleached Calico,
Bandages with Woven Edgze.
Triangular Bandares,

BANDAGE WINDERS. — TOURNIQUETS. DRESSING BASINS.

CLINICAL THEEMOMETERS. —
NEEDLES. — SCISSORS. — PROBES.
SPLINTS for ARM, LEG, THIGH, &c.
POCKET DRESSING CASES OF INSTRUMENTS, ETC.

THE “EVER-READY” CABINET

Is made in four stock sizes, and can be fitted with any desired
selection of Dressings.
LINTS - ATy e
Plain and ————
Antiseptic.

Flannel Bandazes.

FORCEPS. LIGATURES.

WOOLS
Plain and B
Antiseptic.
GAUZES ™
GAMGEE [l

bud othey
l'issnes,

PLASTERS
4 Inches wide,
Protectives
Gutta Percha
Tizsne, &e.
PLASTERS
In Tapes E
varions widths. L PR
TOWS
And
Slmilar |
Dress=- &
ings, M
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FOR DESCRIPTIVE PRICE LIST APPLY TO

FERRIS & CO0., BRISTOL, Patentees & Sole Manufacturers.
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