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ROYAL ARMY MEDICAL CORPS
TRAINING.

1908. u

PART IL—TRAINING OF THE ROYAL ARMY
MEDICAL CORPS IN FIRST AID, NURSING,
ETC.

CHAPTER I,

PRELIMINARY REMARKS ON THE GENERAL SCOPE
AND OBJECT OF INSTRUCTION.

1. General duties.—The Royal Army Medical Corps is organised
for the performance of duties in connection with the Hospital,
Ambulance, and Sanitary Services of the Army.

2. Duties in hospitals.—In hospitals, both in peace and war, at
home and abroad, the corps is responsible not only for the nursing
of the sick and the dispensing of medicines, but is called on to
perform various duties connected with the charge of equipment,
the making timely requisition for fuel, light, provisions and all
requisite supplies and repairs, the cooking and expenditure of diets,
the custody of patient’s kits, the cleanliness of the hospital and its
surroundings, the preparation of the necessary accounts, abstracts
and vouchers of expenditure, The detailed instructions relating to
these duties are contained in the Standing Orders for the Corps.
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8. Dutizs in the field—In the field, the corps is further charged
with another duty. It supplies to the Army an organisation
designed expressly for the purpose of speedily collecting and
succouring the wounded during and after an engagement,
and removing them from the battle-field to a place of safety.
They are, moreover, charged with the attendance on the sick further
to the rear in sick eonvoys, hospital trains and ships, and hospitals
on the lines of communication to the base.

4. Necessity for technwcal training.—To enable men of the
R. A M.C. to undertake even the most elementary of these duties,
either in hospitals or in the field, it follows as a matter of necessity
that they must undergo a course of technical training.

5. Preliminary training.—This technical training will commence
as soon as the recruit has gone through a short preliminary
training in squad and company drill, at the School of Instruction,

Aldershot.

CHAPTER IL

ANATOMICAL AND PHYSIOLOGICAL OUTLINES.

8. Construction of the hwman body.—The human body 1s made
up of :—(1) the skeleton or bony framework with its joints;
(2) the muscles, which make every movement ; (3) the nervous
system, which receives impressions and governs all these
movements,

As every movement of the body causes waste, some means are
required for mnourishing it. The following arve concerned in
supplying such need, viz. :—

(4) The ecirculatory system—heart, blood, and blood vessels—to
carry to different parts of the body nourishment and oxygen.
(5) The respiratory system—Ilungs and air passages—to take in air
and so give oxygen to the blood. (6) The digestive system—
mouth, stomach and intestines, and certain glands—to take in and
give to the system food and water. (7) The excretory system—
kidneys, lungs, and skin—to extract from the blood the products
of waste and to eliminate them. (8) The skin, enclosing the
whole for the protection of the body and the regulation of its

heat.

et ——,
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1. Tue Boxgs, JoixTs, AND MUSCLES.

%. Skeleton.—The skeleton consists of a number of bones, some
long, some short and irregular, held together by bands or ligaments
to form joints, which allow of greater or less movement between

1. Cranium, or skuall.
3, H!;uinr- formed of verlebrae,
. Maviele, or collar bone,

4. Hils,

5. Sternum, or breast bone,
#. Scapula, or shoulder blade
7. Humerus,

2, Radius.

9. Ulna.
1. Carpus, or wrist hones,

1. Metacarpal bones.

-
12, Phalanges, or Nngers.

14. Femur, or thigh bone.
15, Patella, or knee-cap,
16, Tibia.

17. Fibula.

18, r_|-.|:-|;-, 0] .||.5-\::: ]_i'll-ﬂr"i,
19, Metatarsal bhones,

o) r ) SR — . ™ § .
20, Phalangées, or toes,

Fiz. 1.—THE SEELETOXN.

= ey Spet— Sl S
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them. The bones determine the general shape and proportions of
the body, give attachment to the muscles, and form levers on which
the muscles act to move the body from one position to another.
They also form cavities for the protection of important organs.

8. The skull.—The bones of the head and face are together called
the skull. The skull consists of two portions, namely :—The
cranium, a strong bony case for the protection of the brain, and the
face. which consists of a number of bones, of which one only, the
lower jaw, is8 movable.

Fig. 2.—THE SEULL.

9. Bones of the trunk.—The bony parts of the trunk are the
spinal or wertebral column, the chest or thorer, and the pelvis
formed by the two large hip-bones and the sacrum.

The spenal column, or backbone, may be said to consist of thirty-
three bones, but only twenty-four of these are movable. These
are called vertebree (see paras. 45-47). Through the centre of this
column runs a canal or cavity, the spinal eanal, which contains
and protects the spinal cord. The spinal canal ends in the
SACIUm.

The chest, or thorax, is a large bony cavity, containing the heart,
lungs, esgphagus or gullet, and the great blood-vessels, formed by
the union of the twelve dorsal vertebrs with the ribs, and the
breast-bone, or sternum, in front.

The ribs or coste are twenty-four in number, twelve on each
side, connected in pairs with the dorsal vertebrse behind, and, with
the exception of the last two pairs, with the sternum or breast-
bone in front. Each of these pairs of ribs form a circular arch
called the cosfal arch. The sternum is a long flat, soft bone, the
lower portion of which is composed of flexible cartilage.

The first seven pairs of ribs are called the #rue ribs, and have
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their own costal cartilage connecting them directly with the
sternum. The next three pairs are each connected with the
cartilage next above it, so that they are nnited to each other
before they reach the sternum. The remaining two pairs are not
connected in any way with the breast-bone. The last five pairs
ave termed fulse ribs ; and of these the last two pairs are called
frez or floating ribs.

The sacrum. and the funominate or nameless bones, one on eithe:
side, are firmly nnited to form the basin-shaped cavity of the pelvis,

Fig, 3.—TeHE PRLVIS,

which contains,and protects the bladder and the lower end of the
bowel, or rectwm, and to it the lower extremities or limbs are
attached.

10. Bones of the upper limb,—The upper limb is divided into the
shoulder, the arm, the fore-arm, and the hand.

The shoulder connects the arm to the trunk, and includes
two bones, the collar-bone, or clavicle, and the shoulder-blade, o
erapula. The former is a long, ecurved bone in front connecting
the shoulder-blade to the breast-bone, the latter a large, flat
triangular bone lying upon the ribs behind.

Fio. 4.—Tre Rigar COLLAR-BONE (seen from above).

The bone of the arm is called the huwmerus; it is a long bone,
having at its upper end a rounded head, which works in a socket
in the scapula, or shoulder-blade, and at its lower end & roller-
shaped surface, which, with the bones of the fore-arm, forms the
elhow joint.

Er———




12

The bones of the fore-arm are the #adins and the wlna. The
rading extends from the outer side of the elbow to the thumb side

oy

G, E RIGHT SHOULDER-BLADE (2een from behind).

et e

1. Ulna,
2, Radius.

4. Humerus,

F16. 6.—Boxes oF THE RIGHT ARM AND FORE-ARM.

gy —
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of the wrist. The ulua extends from the inuner side of the elbow
to the little finger side of the wrist. At its upper end is a pro-
it*fiiml, called the olecranon, which forms the point of the elbow.
There is a space between the radius and ulna. _
The bones of the hand are arranged in three rows: firstly, 1o
the wrist, or carpus, are eight small bones, called the carpal bones ;

%‘@

I"-.' 2, Metacarpus.

W 2. Phalanges,
)

Fig. 7.—TrHE Boses ofF THE RicutT Haxp.

secondly, a row of five long bones, called the inetacarpus, forming
the I,nle : and I.l-«th, thtu.‘ small bones, named the Ff{f-!tr{;.r-'ffu- fl
E_".u;_,h finger and two for the thumb.

Bones of the lower limb,—The lower limb is divided into the
Lhi-,{h, the leg, and the foot.

The thigh is that portion which extends from the hip above to
the knee below : its one bone is named the femur or thigh bone,
and is the largest and strongest in the body. At its upper end there
is a rounded head, which fits into a deep cup-shaped depression in
the innominate bone forming the hip joint ; below, the expanded end
of the bone enters into the formation of the knee jmtll- Protecting
the knee joint in front there is a small bone called the patella or
knee-cap.

The leg, extending fiom the knee to the ankle, has two beues, a
larger one lying on the inner or great toe side, I.r.l].iﬁ,‘l.i. the tibua or
shin bone, upon the flat expanded “head of which rests the lower
end of the thigh bone, and a more slender one on the outer side,
called the fibida.

- —
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The construction of the foot iz like that of the hand ; it has
three rows of bones : the ankle, or farsus, is formed of seven short
strong bones, called the farsal bones ; secondly, a row of five longer

1. Tilka.
: 2 Fibula,
" 3. Patella,
or Knese-

AP,

Fia. 8.—Tuk Bieat THicH- Fic. J—l‘m Boxes oF TAE RicHT
BoNE (right side). Lec (right side).

ones, the metatarsus, corresponding to the sole of the foot anid
instep ; 11~>th' three small bones, named the j.-rJ.-"i.fr.n'fouew for each of
the four outer toes and two for thL great toe.

—
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12. Joiits and ligaments.—A joint, or articulation, is the place
where two or more bones work on each other. The ends of the
bones where they touch one another are covered with a smooth,
clistening material called cartilage, and they are kept together by
hands which allow the bones to move in certain directions, but are
tight in certain positions, so as to prevent the bones from slipping
out of place. These bands are called ligaments. From the mside
of the joint an oily material, like the white of a raw egg, and called

Fia. 10.—Tue Boxes or THE Rieut Foor.

synovid, 18 poured out, which allows the ends of the bones to glide
amoothly over one another. The membrane which lines the ?rnim
and provides this material is called the synovial membrane.

Thﬂ WO ]lI'tht.'[]Jéll ]-iillti.:-i of jl..li]'l.t!'-_i are the ]m]] :u:d _-H||_:kp1_. :'L]H.] 1]|.-
hinge jommt. The ball and socket joint allows one of the bones to
move freely in all directions. The shoulder and hip are joints
of this :iem:rilntiun; the scapula and the innominate bone each
having a mfn- ike hollow, into which fit the rounded, ball-shaped
{_‘I]Idﬁ of the long bones of the arm and thigh. The second kind of
joint, working like the hinge of a door, allows of movement up and
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down or }:l:'l_li_'k\‘r-a';l,l'ltﬁ aslld forwards l_'J]|i'~., HE - (] 11 lllt‘ ':_‘”IU\.".' and
knee, I

13. The muscles are the red flesh of the body, which is arranged
in bands. These bands pass from oue bone to another and are
attached to the bones very commonly, by means of leaders or
tendons, These muscles have the power of contracting or
;-j.i'ﬂ]l"t_.li‘:'ll_i“g themselves under the infuence of the \’n'i”. and of so0
moving the bones to which they are attached. In this manner the
limbs and different parts of the body are made to move.

2 TaE Oreaxs oF CIRCULATION AND OF RESPIRATION.

14. The organs of circulation are the means by which the
nourishment and oxygen are carried round the body, and waste
matters carried to places where they are to be got rid of. They
consist of the heart and blood vessels, and contain the blood.

The blood 13 a flnid of = red colour, which e -:1I'_:1|i.3l.h-:1 o1 l::]J:!.IJi_:"-':-
into a jelly-like mass, when it escapes from the blood-vessels. It
is made up of two parts—a clear fluid called the liguor songquinis,

Fig. 11.—TuE THORAX OR CHEST.

1. Collar-bone, 2. Second rib, 3. Third rib. 4. Right lung, 5. Left lung.
g, Heart, 7. Uut edge of diaphragm.
which is what is seen in a blister, and many millions of wvery
minute coin-shaped bodies, which cgive to the blood its colour
and substance, and which collect together in the blood clot.
These little discs are too small to be seen by the naked eye—

—



aver 3.000 !I]'I-" | ina side by side  woanld rot make 117y
1 inch., They are cal pusctes.  The blood in the right
sidde .of the heart and in the veins cof the bo ly 15 dark-coloured,

and requires adration, e, to be supplied with oxygen from
r]||‘ air .ln[ in the left zide of the heart and the acleries of
he hn] of a bricht scarlet and nérated, .-'_--_,_ it has obtained
..~1'. ) |!l:-.||. the air during its passagce thro l:;_!] the lunes. The
dlark-coloured blood s I-l venons blood, the ||1'i.'_;:i!l. l'xl]l.lll.ll'ﬁtl
ful-l||. I*-l:.,ll'ilnl.rll‘lllll'"l

The /Aeart is a hollow muscular pump about the size of a
'|1--~--|3 r'w'l |-.|n-r in the middle of L| chest hetween the two |Ll||:;;h,

with 1ts |J|.t][ or apex, toward the left side,

[t is divided into a ]I_h. t and lefs half, separated by a partition,
g0 that nothing can pass directly from the right to the left side of
the h-:":lr'l,

Fach half is divided by another partition into an upper, thin-
walled receiving chamber I"Il a lower, thick-walled pumping
chamber. The upper chaml 13 called an auricle, the lower a
1-.'|']|[ri-"lv_ There 152 a i ip or valve ]l--l‘.'n'l'l_-n cach auricle ;:,::L]
ventricle, which allows the blood to pass in one direction only
namely, from the auricle to the ventricle. These chambers of the
heart contract about 72 times in a minute, and so force the blood
into the arteries, which will be presently described, and through
them inte the most remote parts of the ]]'liih'-. The blood is
returned to the heart by means of the veins. A continuous
cireulation is thus kept up.

The blocd-vessels are tubes extending from the heart to every
part of the body, and whic 1::, with |]I' |':-':L|"., contain the blood.

There are three kinds of blood-vessels :

Arteries
Capillaries.
Veins,

The blood passes along these tubes, which open into one another,
é::n]. l]lll'rl 110 ['.-ZI'H]H' from Ih"ﬂl.

Arteries are thick-walled, strong tubes, leading from the pumping
chambers of the heart—the ventricles—branching and I_:l;"t'l;.“._"
smaller as they proceed, and dividing into very small vessels with
very thin walls, which are so small as to be invisible to the eve,
These are called eapillarics. The walls of the capillaries are so
1hin that the dissolved nourishment which comes from the digestive
system, and the oxygen which comes from the lungs and 15 con
tained in the Dblood, can pass through them iuto the tissues
of the body and so nourish it ; while impurities from the tissues
spak into and are carried by the blood into the veins.

The capillaries form a close network all over the body, and
gradually collecting together and getting larger, they become
v 1" a.

The veins, thin-walled tubes, commencing thus in the capillaries,
become fewer in number -and larger in size as they get. neaver the

(2362) B
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heart, until they end in the large veins which open into its upper
chambers—the auricles.

The arteries cairy the blood from the heait to the capillaries,
the veins from the capillaries to the heart. The blood travels
rapidly in the arteries and veins, and very slowly in the capillaries,
20 as to allow the work above deseribed to be done.

17, Circulation.—In the body there iz a double ecircalation,
owing to the fact that the oxygen required to aérate the blood
cannot be taken into the blood at the same time as nourishment.
C'onsequently, the blood has to make one round to take in and
distribute the nourishment and the oxygen, and a second round
through the lungs to take in the oxygen from the air which is
drawn into them. Of these two rounds, or circulations, the
first is called systemie, the second pulmonary. The systemic cir-
culation is that of every part of the body except the lungs. The
pulmonary circulation takes place in the lungs alone, and is for
the sole purpose of arating the blood. The blood, when it passes
from the capillavies of the lungs, is atrated and bright scarlet ; 1t
remains so while it circulates through the veins of the lungs into
the left auricle, from thence into the left ventricle, from thence
into the systemic arteries, until it passes into the systemic capil-
laries, where it loses the oxygen with which it has been charged
and becomes dark-coloured. It remains dark-coloured while
flowing from the systemic capillaries into the systemic veins, from
thence into the right auricle, then ventricle, thence into the
arteries of the lungs, and from thence into the capillaries of the
lungs, where acration again takes place, and the bright red
colour is restored. This is the course of the circulation. The
blood in the systemic capillaries takes up nourishment from the
stomach and bowels.

The pumping action of the heart produces a wave through the
arteries, which can be felt where they come near the surface of the
body, as at the wrist just above the root of the thumb. This wave
or beat is called the pulse, each beat corresponding with the
contraction or beat of the heart.

In the veins there is no beat or pulse, the force of the blood
current having been expended while passing through the wide
network of capillaries lying between the ends of the arteries
and the commencement of the veins, so that the blood flows in
the latter in a steady, even stream.

18, The organs of respiration are the means by which air is taken
into the lungs, and one of its gases, called oxygen, is given to the
blood. While the oxygen is being taken into the blood, carbonic
acid pas, certain other gases, and watery vapour pass from the
blood into the air in the Iungs, and are breathed out.

The organs of respiration, or breathing, consist of—

The trachea, or windpipe.
The lungs.

The trachea, or windpipe, is a stout tube through which the air
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passes into and out of the lungs. Its upper part, called the larynx,
15 the organ of voice, and opens into the back of the mouth and
nose. The windpipe can be felt in the throat under the skin where
it lies immediately in front of the gullet. In the chest it divides
into two tubes, the bronchi, éne for each lung.

There is a flap, called the epiglottis, at the upper opening of the
larynx, which covers it and prevents food from passing into the
windpipe when swallowing,

Fia., 12.—TuE Laryxx, Tracues, AND Broxcur.

. Hyoid bonie. 2. Thyroid cartilage, and 3. Cricoid cartilage, forming the larynx,
4. Trachea, or windpipe. 5. Bronchi,

The bronchi are stout tubes leading from the windpipe to the
lungs, In the lungs the bronehi branch out in all directions,
becoming smaller and their walls thinner as they proceed to their
closed endings, the air cells.

The Inngs, two in number, lie in the cavity of the chest, one on

. o 1 . n - "
either side. Each consists of a mass of minute, extremely thin-
(2362) B 2
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walled cellz, the air-cells, which are the blind e*i::i:i:f_',rt of the

]!:'I" l'!ll."i';i'l] 1_II]'|Z [=

[n the extremely thin walls of the air-cells are spraad networks

e T T EE SRR S S

of capillaries.
The air-cells

thus eommunicate directly with the external air
through the bronchi, windpipe, larynx, mouth, and nose.

ham aime

Vesgel bringing venous blood to the lung.

YVessel Ccarrying —
arterial blood
away from the

Iung.

Ingide of a
':i:l-l.

The capillaries,
i:| which |-:"-|'.]
is cireulating.

Capillaries cul ocross.
Fis. 13.—Two AIr-CELLS OF THE LUNG CUT ACROSS.
A, showing the arrangement of the capillaries around the air-cells,
B showine the appearance of the inside of an ai -]l

The arrow in it shows the direetion of the air in inspiration.

F

Lne cell,

O is a bronchial tube.
13, a blood-vessel taking the dark blood to e adrated in
E. a blood-vesszel returning the bright aerated blood to hie left anricle,

19. Deseription of 1 spiration. -Respiration or breathing
consists of—

Inspiration or drawing-in of air to the chest, immediately
followed hﬂ\'- -

Expiration or breathing out, expulsion of air from the chest.

This is followed by a pause while one may slowly count two.

These together form a complete respiration.”

A t'u]ﬂ]rh'l{* ]'IH]Li!'.'I_'.,'il:I'I'l oceurs in health t*i‘_';]ﬂ':'i'll times in a

minute. The act of respiration is cairied out in the following

WAy [—

or of these three phases of

* The importance of impressing the relation to one an
al respiration is being

r'-:--l'lir'.'.lin[l becomes manifest when the ]_.-I'.I.k":i.'l' of &
Laugit,

|
x
i
|
|
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There arve certain muscles, by the action of which the chest is
enlarged.

One of these, the diaphragm, or midriff, causes the chest to
become deeper, much in the same way as a concertina when drawn
out.

The diaphragm when not in aection is arched upwards, being
attached to the ribs and backbone, forming the floor of the chest,
and h.-[J;]j;ileF jr f'|'uri: Lhe ]H'||'n or abdomen. When in action
|ml contracted, becomes flat, pushing the belly outwards, and

enlar -'|1|-f the |.”.j[1, of the chest from r!huu downwards.

There are other muscles attached to the ribs which raise them
up and so increase the size of the chest, making 1t broader from
gide to side. When the chest is thus ]H-EI:_'_-: made lareer the air 1a
drawn in through the mouth and nostrils and passes down the
'.1.||;|(]]Hli|_' and bronchial tubes into the air-cells.

Here it remains long enough to allow the oxygen to pass
through the capillaries nto the blood. At every breath a little
additional air is nii':twrl in, and some watery vapour, carbonic acid
F'I,I'Il.]_ Ht]||._|:' Fu-"]! (FASES |.'|,-~-C|"|, ok, r,EI']!i‘ chest 15 not E."-']'IIEI]I.'T:']_"-
!IIII["l]{:l or filled I.1 each breath.

The lungs are very elastic, hike the bladder of a football, and of
themselves force out the air when the muscles have ceased to act.

The air is made up of two gases—oxygen and nitrogen.

Oxygen-1s what 1s I'i'tlllil'l d in the blood ; the nitrogen passes out
just as 1t went .

Oxygen has the effect of making the corpuscles bright scarlet,
a3 in the :-_1.'.-¢IL']J|EL' arteries. As the DXVoen passes ot of the cor-
puseles the blood becomes darker in colour, as in the systemic
veins.

Tueg NERVOUS SYSTEM,

20. The nervous system consists of :—

(1) Nerve centres.
[i} Nerve i,-u]'s:]ﬁ_ Or Nerves.
3) Nerve-endings.

The nerve centres are the brain and spinal cord, which receive
all messnres from the skin and OIfFans of sense, and send out
orders to the muscles to make them move in any desired way.
All the H.iu]{i'ng is done in the brain. It is contained in, and
I'llutw,[,g d by, the skull.

The u];nul cord proceeds from the brain down the spinal eanal,
and both brain and }»]rl]l.i] ol f_!‘-'l. off all |.]I4 Nerye IL-tI].-“- "-‘r]ll':].L
proceed to eviry part of the body.

The nerve cords are the conunecting threads between the nerve
centres and nerve-endings. They are, therefore, attached at one
end to the brain or spinal i."l!-ril.. and at the other end terminate in
the nerve-endings, whether in the skin, organs of sense, or muscles.

Nerve-endings.  These are to be found in ev ery part of the
body ; for instance, it is not possible to touch any portion of the
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skin with the point of a needle which does not contain a nerve-
ending. They are able to communicate to the brain information
of what is taking place in the part where they are distributed.
For instance, with the end of the finger we can tell whether
anything we touch iz rough or smooth, hot or cold. Other nerve-
endings in the ear, eve, tongue, or nose send to the brain informa-
tion as to hearing, sight, taste, and smell. Aecting on this informa-
tion the brain can send an order to any musele, or set of muscles,
instantaneously by the nerves which pass into them, and so make
them move,

4. Tur DiGESTIVE SYSTEM,
21, This consists of two portions :—

(1) A long tube called the alimentary canal.
(2) Glands which prepare juices to be mixed with the food and
digest it,

ny
=L

Fig. 14 —Thnr ApDoMEX.

1. Gullek. 2, 2. Cut cdpe of diaphragm. 3, Liver. 4. Stomach, 5. Spleen.
6. Transverse colon. 7. Ascending colon. 8. Degcending colon,

0, Emall intestines. 10, Bladder,

S — _— =
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The alimentary canal begins at the mounth and ends at the
anus or lower opening of the bowel. It is altogether about 30 feet
long.

The different parts of the alimentary canal are the mouth,
gullet or cesophagus, stomach, small and large intestines.

The glands, or organs which pour juices into this canal or tube,
are the salivary glands in the mouth, the gastric glands in the
stomach, the liver which makes bile, two pints a day, and the
pancreas which makes a juice similar to the saliva, and other
rlands in the walls of the small intestine.

[t is necessary for proper digestion that the teeth should be in
good order and kept from decay. One great means of preventing
decay is to brush the teeth regularly every day. This removes
the remains of food, which when left among the teeth helps to
cause their decay.

The food passes through the gullet from the mouth, after baing
chewed or masticated and mixed with the saliva, into the stomach.
As it becomes sufficiently liquefied by the action of the stomach,
it passes gradually into the intestines or bowels, where further
digestion takes place, and the unused parts of it are passed out
about 24 hours after having been swallowed.

While it is passing down the stomach and bowels the nutritive
part of it is dissolved and sucked into the blood, throngh the thin
walls of the capillaries on the inside of the stomach and bowels,
and passes from thence into the veins, and so into the circulation
for the general nourishment of the body.

The position of the digestive organs is referred to in para. 24,

B, Tug EXCRETORY SYSTEM.

22. It is necessary to life to get rid of impurities and waste
matters which accumulate in the blood, and for this purpose the
kidneys, bowels, lungs, and skin have the power af {_;:Lth'ring
these matters, gases and fluid, and passing them out of the body.
The kidneys pass out daily about two and a half pints of urine,
which consists of water and foul matter from the blood. The lungs
pass out foul gases in the expired air. The bowels assist in casting
out, with the remains of the food, certain impurities, and the skin
is continually passing off sweat, which consists of water and
impurities from the blood.

28. The skin.—The skin not only covers and protects the body,
and has the sense of feeling and touch, but also has in 1t a number
of minute apertures, through which sweat and the natural grease
which keeps the skin supple pass out. It has a quantity of fal
under it, which keeps in the heat of the body.

[t also regulates the heat of the body by means of sweating,
which cools down the blood.

[n order to keep the skin healthy, great attention should be paid
to cleanliness,
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6. Tne CHEST AND THE ABDOMEY,

24. Position -‘j.l" vital organs.— There are two large cavities in the
trunk HATNeNy, the I'!"l.'“'u_, or 1 h rax. and the EL-|~I'n'. or abdomen.
The chest is separated from the belly by the diaphragm, a tlat
musele which is eoncerned in respiration (see para. 19 and fizs. 11
and 14} The walls of the chest are ].1i3,-.-:'[-;;;]_'..' made of bone
!'::‘:‘-!h']_‘t'. the back 1-~|1.1'1 ribz, and breast-bone or sternum. The
u.';':ll_q "f f.|||' 4T ||1'~' are :l‘.||||::-'l i-1|1!'|'--|".' made of flesh. or 1|||:.=:-'|r.=-.
arranged in layers. ‘Thechest contains the lungs and heart ; passing
1]'t-|11j_;]] the back of the chest to reach the st mach, i‘lll'ljli.:-__i_!l a hole

Lung,

Heart.

Liver.

P RERNFEIT] §

Kidney,

[-I"':l'f.

Bladder,

Fig, 15.—A Diagram of the Chest and Abdomen, to show the
]ILJHIr‘l_iHl] of the Urgrans, as Viewed from the Front,

in the diaphragm, is the gullet. The windpipe passes from the
neck into the chest. Large blood-vessels pass into and out of the
chest to reach the heart.

The belly contains the stomach and bowels, the liver, spleen,
pancreas, kidneys, and bladder. The liver is a very large orean.
It is 'f:u|.'u'l=-l:! below the [ii:t,n'.'u-f'l_u]!:, under the 1'E||;:,v 011 ‘ﬂu_: 1'i;:[l?
side, and fills nearly a sixth part of the belly. The stomach is
under the ribs on the left side, and wvaries in size :11q,:u|‘|iij][:‘ az tp
whether it is empty or full. The pancreas or sweetbread lies
across the front of the spine just above the level of the navel.

The spleen is a large soft organ about the size of the fist. Tt is
concerned in the formation of the blood. It is placed deeply under
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the left ribs, behind the stomach, and close under the diaphragn
It is apt to be enlarged in certain tropical diseases, The kidneys
Aare 1](:”1]}' ]I-]:i-.'l'!l. 111 1]||- ||-i|::-5_, O1 e O each side of l|'ll' ]'-'lf.'!nl-}lnlll'-.,
and reach as high as the eleventh rib. They are placed at the
The bladder is quite low down, in the

1
o |

back of the abdomen.
middle of the front of the 1

lv, and only rises above the pelvis

Windpipe, or

trachea,

]

L

pleen, =7}

Pancrens,

Hidney

T T

Fig. 16.—A Diagram of the Chest and Abdomen, to show the
position of the Organs, as Viewed from Behind.

when it is verv full. The bowels fill up the whole of the rest of
the space 1n the belly. The urine reaches the bladder from the
kidneys by two tubes, called the ureters, one to each kidney. It
remains in the bladder until such time as it is convenient to pass
it. The tube by which it is passed is called the urethra
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CHAPTER III,

FURTHER INSTRUCTION IN ANATOMY AND PHYSIO-
LOGY FOR MEMEERS OF THE NURSING SECTION.

1, BoxEks,

25. Periostewm.—Bones are composed of animal matier and lime,
and are surrounded by a membrane called the periosteum, from which
blood-vessels pass into the bone to nourish it, and which is essential
to its proper union in case of fracture.

28. Medullary cavity.—The longer bones have a cavity in their
shaft called the medullary or marrow cavity containing yellow
marrow In which blood-vessels are found as well as in the
periostenm for the supply of the bone.

R7. Cancellous tisswue.—The outer layers of the bones are hard
and compact, but the inner portions are made of a kind of network
of ET]tl*i']-‘lL‘i]J;.{ laths of bone with spaces between them f_'i}]li;[i_]]iﬂg
many blood-vessels, and red marrow which plays an important part
in the fermation of the bload.

This porous bone is called “cancellous” tissue,

28, The skull.—The skull (para. 8) has, as has Leen said, many
bones entering into its structure, and it is really made up of a
number of cavities for the protection of the brain and the delicato
organs of special sense, as the eye, the ear, and the smelling organ
and of other air cavities which add lightness to its structure and
give resonance to the voice,

Many bones go to form the brain case or cranium, and the face
with its air-cells and cavities.

2. Cranium.—The eavity of the cranium contains the brain, is
continuous with the spinal canal (para. 9), and opens into it by
means of a large hole at its base, called the Jforamen mognum.

The bone which has this hole in it is called the ocetpital bone.
On either side of the foramen are the condyles, which are rounded
pieces of bone which rvest and move upon the topmost vertebre of
the epinal column,

The whole weight of the skull is thus borne through the condyles
upon the top vertebra of the spinal column.

80. Sphenoid bone.—The oceipital bone is permanently united
h}' its fore-end to the -4_|Ii:'?.-r'-.'éur-:£ ]h)lil', which forms a sort of
keystone to the base of the cranium, and which has wing-like
extensions passing upwards and outwards, supporting a great part
of the base of the brain, and other extensions passing downwards
which form the back part of the hinder nostrils and give attach-
ment to some of the muscles of the lower jaw,
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The great blood-vessels for the brain enter through holes in the
base of the skull near the sphenoid bone. The eye-socket or orbit
is partly formed by the wing of the sphenoid, which also appears
outside the sknll

81. Frontal bome.—Attached to the fore-end of the sphenoid at
the base of the skull is 1]11-_!}'-'3}4.!%{!’ bone ; it has a horizontal part
forming the front portion of the floor of the cranium and the roof
of both orbits, and a rounded ascending plate which forms the
whaole of the forehead and the front of the skull.

A small bone called the ethmoid is placed in the front part of
the hase of the eraninm, between the fromtal and h‘]r]Ji*tl-i'l-l bones
and forms part of the roof of the nasal eavity.

82, Base, dome and sides of skull.—The lateral parts of the
hase of the eranium are formed by the occipital bone, the temporal
bones (which are wedged in between the oceipital and sphenoid but
which do not meet in the central portion of the skull’s base), the
wings of the sphenoid and the frontal bone ; the dome and sides
af the skull by the occipital bone behind, the two parietal and two
temporal bones, a small portion of the sphenoid, and the frontal
hone.

The base of the skull is very thin in certain spots, such as the
roof of the orbit and the roof of the nasal cavity ; these are,
however, generally protected by their position.

The central portions of the base are very strong, as must be the
case to withstand the shock of the skull's ".'-.'k"i.‘_.‘:]'l‘.‘_ 11 jlll!]Elillg from
i ]H'—E;‘_';]If..

a3. Dura mater.—The cranium eontains the brain, from which
the nerves of H]rl'l,ii..‘l] SENSe Pass I,li]'ull!j:]'l the holes 1n 1ts ]!'il.'%i.", and
is lined by a strong membrane called the * dura mater,” which
supporis nerves and wvessels, and forms ]ﬂ]'li[inlm to hold the brain
in its place and which also contain blood-vessels to nourish the
inner layers of the skull's bones, as the periostenm does in the case
of other bones.

The musecles which move the head and form the flesh of the neck
are attached to the base of the skull.

84, Bones of the fuce—The face is formed of a good many lones
which, as said, form eavities for the protection of the organs of
-py-;_‘i;[l genge and .l_"i1.'1_‘,' |ill_;'|'ll]1:-h=-5 to the structure of the head and
resonance to the volce.

These bones, with the exception of the lower jaw, are fixed
together immovably. (Para. 8).

Thesze bhones, are as follows :

Superior maxille.—The upper jaws (superior marille), one
on each side, underlie the greater part of the cheeks, carry the
upper teeth, and form most of the bony palate, the opening of the
]'.nsi'l‘ilrs., and the inner side of the l'-}'l‘.-r-'u':l-'.t‘l'.

85, Malar bones and orbit.—The cheek bones (malar bomes
are small and strong and are joined to the upper jaw-bores by their
i!llik"]' l."”-‘t-“h ;']”[] to 1_}||,=- 'E]I'H]]_'_‘: ::H]_‘ :I-:,n'_r:lifrj.rn.'{,!',r'r- ;Ir.'}'-:',u_'r:.i‘.u} l'lf ”H'
Ei-m}!u_-t:L| 1:||:-1||__' h_\.' []IL'il' outer PI:UI:-EI.r and form the lower and outer




part of the rim of the eye-socket : they are joined by their upper
ends to the frontal bone, which last completes the eye-socket above,
and joins with the upper jaw-bone to its inner side.

36. Nuasal bones—The two small nasal bones are joined to the
frontal bone above, to one another by their inner edges, and to the
upper jaw-bone by their outer edges to form the bridee of the
nose.

87. Palate bones—The hony palate iz completed by two bones
called the ]ﬁ-lL'lh' IJ-L!I[[L':-!, which unite tU}_-_‘I"llH"t' in the centre. and to
the upper jaw in front and form much of the hinder opening of the
nostrils into the throat or pharynx,

38, Vomer.—A thin bone, called the womer, forms the division
between the nostrils, passing from the base of the skull and
ethmoid bone above, to the junction of the palate and palate
portions of the upper jaw-bones below.

39. Turbinated Bones.—There dre s0me very thin eurled bones
called the turbinated bones, fixed to the outer walls of the nasal
passages, which project into the passage, and which are covered
with mucous membrane which has many large blood-vessels in it,
in order to warm the air as it passes through the nostrils to reach
the lungs.

These bones also serve for the spreading out of the nerves of
smell in the upper part of the nostrils.

40. Air chambers.—There are numerous air chambers opening
into the nasal passages, a very large one being situated in the back
part of the upper jaw above the back teeth, and there is one in the
forehead behind the brow in the thickness of the frontal bones ;
others exist between the two eye-sockets and above the back part
of the nasal passages.

41. Lower jaw.—The lower jaw-bone is strong and heavy and
carries the lower teeth. It is flattish iu section, and bent on the
flat at its centre which forms the chin, and edgeways behind the
rows of teeth, to form two uwpward projections for attachment to
the temporal bones of the cranium, with which it is artienlated.

Ihe upper ends of these two projections are rounded and
smoothed to form a movable joint. They are called condyles.

42. [lis muscles.—Very powerful muscles are attached to the
lower jaw. One, called the temporal musele, covers much of the
side of the skull, and passes beneath a bony arch formed '|:|.1.' the
temporal prong or zygomatic process and the malar bone, to be
attached to the upper projection of the lower jaw, in front of its
rounded articular head or condyle. Other very strong muscles are
attached to both sides of it lower down, and by their other ends to
the bones of the face and the downward-projecting plates of the
sphenoid bone (see cranium), which muscles give the side-to-side
movement of the jaw (the temporal muscle simply moving it up
and down).

48. Special sense organs losated in face cavities—It has been
mentioned that most of the organs of special sense are located in
the cavities of the face.
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The eyes are contained in the orbits or eye-sockets, formed as

escribed ; the organ of smell is contained in the upper part of the
nasal passages, the lower part of these passages being for breathing.

The internal ear is in the thickness of the temporal bone, and
the external meatus or earhole opens behind the joint of the lower
jaw. The internal ear has a communication with the back of the
throat through a tube called the Fustachian tube. The sense of
taste is situated in the tongue and palate.

a4. The tecth.—There are two sets of teeth orown in a hifetime
from the upper and lower jaw.

The first set, which is complete in childhood, is of twenty teeth
only, and these in grown-up people give place to thirty-two.

The teeth in both halves of the upper and lower jaw and in the
two jaws :-m'ra-ﬁfum-i in number and shape.

The eight front chisel-shaped teeth are called fneisors or cutting
teeth ; the four on each side of these are called canines or dog
teeth. In childhood there are eirht grinding teeth behind these,
called molars.

Adult people have the same number of incisors and canines, but
in place of the four molars of childhood they have cight bicuspids
or narrow grinders with two points each, and in addition twelve
molars with three or four points or cusps each.

Those four furthest back are called the wisdom teeth, and may
not come up till thirty years have passed.

The child teeth are called “temporary” and the adult
teeth * permanent.”

The buds of both sets are contained in the thickness of the jaws
at birth.

46. Vertebre.—The wverfebree (para. 9) are a number of
bones which make up the spinal colomn., They form a jointed
elastic pillar for the support of the trunk and skull by means of
their bodies, which are placed one on the top of another with
enshions between them (the intervertebral fibro-cartilages), and the
spinal column so formed gives attachment to the ribs and limbs.

46, Transverse and spinous processes—The vertebrse have pro-
jections from the hinder part of their bodies which form rings, and
these rings placed one above the other form the spinal canal, a bouy
canal which encloses and protects the spinal cord. Projecting from
the sides of these rings are two lateral bars called * transverse
processes,” which in the twelve dorzal vertebrae support the ribs ;
and from the back of the ring project central pieces called spinous
processes, which can be seen and felt under the skin of the back as
knobs of bone.

47. Regions of spine.—The different regions of the spine receive
different names, each containing a certain number of vertebroe ;
these are the neck or cervical region with seven vertebre, the
back or dorsal recion with twelve, the loins or {umbar region
with five, the sacrum with one piece of bone consisting of five
vertebrme welded together, and the coceyx or tail with four joints
which are incomplete vertebrae
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2, MuscUuLAR SYSTEM,

48, Muscles (para. 13) are responsible for all movements of the
body, whether under the control of the will or not, and all move-
ments are caused by messages travelling along the nerves to the
muscles (consequently museles all have nerves passing into their
substance, and branching so as to give a fibre to each muscle
ﬂhl‘t’j:.

49. Structure.  Mode of action.—Muscles are made up of threads
or fibres, which in a simple muscle lie side by side, bsing enclosed
in a sheath and generally end in_tendons at’ one or both ends, by
means of which they are attached to bones or other parts they are
intended to move. The movement of these Lones or parts is
caused by the muscle, in response to the impulse =ent along its
nerve, contracting or shortening itself, and so bringing its points of
attachment nearer together and bending or straightening the limb
or moving the part.

60. [nvoluntury muscles—There are, however, muscles, such as
those of the heart and intestines, which are not under control of
the will. Such muscles are said to be “involuntary,” the muscles
moving the limbs being voluntary museles.

Voluntary muscles are made up of fibres which are striated, 7.
striped transversely.

Involuntary muscles (with the exception of that of the heart)
are not striped, and are of paler colour as a rule than the striped
ones. They are slower in their movements and carry on the more
mechanical functions of the body.

81. Alimentary Canal.—Muscular layers are to be found
surrounding the blood-vessels and the alimentary canal, whose
calibre they control, and it is by their means that the contents of
the intestines are pushed along.

The involuntary muscles are under the control of the svmpathetic
system of nerves, a system to be found in the very lowest
creatures ; they move rather slowly.

"rr{J]IilLl'rlfl‘:ﬁ' museles, on the other hand, are Cﬂ.]h‘th]l‘: of most ]"'lII‘I'iI,E
movements, and movements of very complicated kinds, and are
under the command of the brain. The muscles of the limbs are
grouped to perform such habitual actions as walking, bringing
the hand to the mouth in taking food, &e.

62. Dlood supply.—Muscles are very freely supplied with blood,
as every movement causes the consumption of some of itssubstance.
which must be removed and replaced, otherwise the muscle would
soon be clogged and so prevented from doing more work. The
well-known feeling of stiffness after severe exercise is due to the
accumulation of waste products in the muscle,

Moderate exercise and good feeding enlarge the muscles, and
disuse and poor feeding cause them to dwindle,

53, ﬂﬂi‘ﬂflﬂ}mh?:z:_ The great development of muscle is seen in
such persons ‘as Sandow, who systematically exercise every
muscle,
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The effect of disuse in causing the dwindling or “atvophy” of
the muscles is particularly striking in the case of a stiff joint, when
the limb affected may decrease to half its proper size.

54, Paralysis.— When the nerves supplying muscles are destroyed,
the condition of the muscle which becomes powerless and would
otherwise atrophy, can be preserved to acertain extent by massage
and passive movement.

Muscles can be made to contract by the electrie current, which
iz often used to keep up their activity in cases of paralysis.

55. Internal work done.—There is always much muscular work
going on in the body even during sleep, and when ons considers
that the heart never ceases to beat, that the breathing muscles
never rest, and that the food in the alimentary caval is continually
kept moving by muscular action, it is not surprising to find that
enongh energy (without counting what is used in external and
visible work) 18 daily expended to raise a weight of 260 tons to a
height of 1 foot in the twenty-four hours.

56. Energy as heat.—The body tissues, pagticularly the muscles,
also produce by their slow combustion a great quantity of heat—
enough in the twenty-four hours to beil sixty pints of water,
previously at freezing point.

87. Necessity for oxygen.—The combustion or burning of the body
tissues, as in the case of every fire, requires oxygen to keep it up,
and produces carbon dioxide. When, as in making great exertion,
the rate of the breathing is much inereased, it is because more
oxygen is wanted to supply the muscles in action, as it 18 only by
spending them that movement can take place.

3. NERVOUS SYSTEM.

58. The mnervous system (para. 20) is the most delicate and
complex of all the parts of the body.

The great difference between human beings and other living
creatures consists in the high development of their nervous system.

50. Cerebro spinal.— As said, the brain and spinal cord are the
centres of the * cerebro spinal ¥ system, which is the voluntary ‘and
will-controlled system.

80. Sympathetic.—There is a system of nerves called the
“ gympathetic” system, which consists of chains of * ganglia”® or
knots, which are connected together and to the spinal nerves, and
which automatically regulate the movements of the vital parts and
blood-vessels which are not controllable by the will. This system
is to be found in the very lowest animals, which have no brain
proper, and no spinal cord,

6l. Brain.—The brain consists of countless numbers of nerve
cells and nerve fibres; the nerve cells are in two great masses,
ealled the cerebrum or brain, and the cerebellim or small brain ;
the spinal cord also eontains masses of nerve cells. The cerebrum
and cerebellum are contained in the cranium, the brain being
nppermost,
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82. Cerebellum.—The ereater brain iz the seat of l'||..rz*_-‘-]|1 and
Ehe ]'Ii'_':II g 1i.-‘l.l:.|'|.'!Ir'|.I'.'n' oricinations and 13 1the seat alzo of most of
the special senses, and the cersbellum serves to * co-ordinate ” or
combine the varions groupsz of muscles in movement which together
carry ouf such habitual actions as walkinzr and eatingr,

The spmal cord proceeds from the base of the brain and is
contained in the spinal canal. It extends as far as the upper
fumbar ve |'11 In

83. Cerebral nerves.—TFrom the base of the brain and the spinal
cord, nerve cords proceed—from the brain the nerves of smell,
zicht, heaving, taste, for the movements of the eves, toncue and
j'l“', and of the museles of the face,

From I.Ll" .ﬂ]hi!'l'tf .|'|-]'|] H '|rI|| af ne rVes [rlsses he tWeen every two
vertebree for the sensations and movements of the trunk ._nul
limbs

81, Medulle.—At the junction of the spinal cord with the brain,
there 1s a piece of the cord called the medulla oblongata from which
very E'”E'”i'r””l' nerves come which govern the movements of the
lieavt, of |l‘.'r:t|||i||_2’, and of the stomach., and ihe =;|J|'n'1| cord
<containg all the nerve centres for the loweyr ]-!li-iix';tf functions of
f.]!t! ]Jl.ll.J"t'.

It is possible for life to continue for a time without the higher
brain, as the centres for the mere vital and non-intellectual functions
are in its lvlw and in the medulla and "-w.l]l]'l!! .--.1-.],

85, [Lowsr wifal .|'|'|"_|'|'|'|‘l.-|'_|--'.|1' Lreely Iu-'.-.-l" of cers birvim, Breathi no-
and swallowing ean ;-_ v on even when, as in concussion of the ];:.Lm,
-tn-L|1.|:[k J~r|1u1l absent, but if the nerve centres which FOVErn
the vital functions are in any way terfered with, instant death is
the consequence,

The brain consists of two halves, or “ hemispheres,” which are
to all intents duplicates of one another. The halves are united
together and to the cerebellum below, and are separvated above by
a deep furrow from front to back, into which a partition of the
dura mater fits.

The outer surface of the brain iz covered with rounded ridoes
and furrows, and is plentifully supplied with blood wvessels which
riun in these fuorrows,

The main blood ""!]JEI]T of the brain passes into its hase.
To perform any veluntary movement an impulse must proceed
from the brain to the nerve moving the musecles required, and

there must always be some reason for the movement which.
however, may be physical or mental. '

66. fiefler actions.—There are, again, many aets which are not
performed intentionally, though they are done by the voluntary
munscles ; the aets, for instance, of coughing, sneezing, vomiting,
yvawning, and hiccoughing, are iuehjr ndent of the will, and are
what are called reflex acts depending upon the state of the air
passages and digestive organs, the im] ulse causing the musecular
movement proceeding from centres in the medulla and spinal cord,
short of the |||']||I ]-1LL"J
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87. Sensory and motor nerves.—Nerves are either © afferent * or
BEIIZOTY Ilerves which convey Ht-l:ﬁ:ll]'-:mr; to the nerve=centires, or
‘efferent ” or motor nerves which convey impulses from the nerve
centres to the musecles. All nerves are in connection by their
central ends with nerve cells.

The sensory nerves are the nerves of the special senses, sight,
lastea, Flm'”,. }:k'iLI'Elllg. and those of comimon sensation to carry
impressions of heat, cold, and pain.

T!:E‘ motor ones ares nerves E':d‘.lh'ill-__-j the muscles T move, --;L||_~::.|:f_r|
_'.!'.'Hr'u!:-# | FLE, ]:-1'n.ni1'.l&'r their Hi-:']'e-liflljrd, and « ;lll_:-lels_-: the blood-vessels o
enlarre or contract.

The nerves are made up of many strands of fibres, which are
insulated like wires ]'Ilh'h(ll.-'di L0 CArTY electrie enrrents,

The great sciatic nerve, which passes into the thigh, is the larcest
limb nerve in the body and is as large as the little finger.

88. Paralysis.—-Injury to nerves causes paralysis of the parts
1]:-'_'.‘ hli,r:lirl:l'f: e, logs of sensation and of the power of mov enent,
and the nourishment of the paralysed parts also suffers: bed sores
are especially likely to occur in paralysis,

The spinal cord consists principally of nerve fibres coming from
the brain to supply the trunk and limbs, and when it is torn
through or badly crushed paralysis of both sides of the body is the
result, extending as high as the point of origin of the lowest
uninjured nerves coming off from it.

88, J"uif'fu-'h';' of nerve, When a nerve is -i'n]ujnlu-:u-]_\' apvered it
may be repaired in time, but it takes long, and sensation and
power are only gradually recovered.

4, Tuar Broop,

70. White blood corpuscles.—The blood and its ecireulation have
already been described (para. 14) briefly. In this ||1-.—:c:|-iJ;rim| o
mention was made of the white blood corpuscles. These bodies,
though not so numerous as the red corpusecles, have very important
duties in the body; there are about 500 red to one white
corpuscle.

The white corpuscles have the power of altering their shape, and
of passing through the walls of the capillaries ; and they also seize
and envelop and destroy germs of disease which gain access to the
blood, thus protecting the body from invasion : when an injury
has been done to some part of the body and it has become inflamed
the white corpnseles flock there in great numbers to deal with the
cause of the inflammation, and if they are successful in removinge it,
they return into the cireulation ; if not, they become pus corpuscles,
which may be regarded as dead white blood corpuscles, collections
of which form abscesses.

71. Formation of red corpuscles.—The white blood corpuscles
are made in the spleen and lymphatie glands.

The red corpuscles have been described in para. 14. They are
coloured by a compound of iron, which is called heemoglobin, and
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he red colour of the blood is entirely due to them. Their prineipal

1!||_1_1,r iz to absorb oxXyoen from the air taken nto the lunecs
(para. 19), ar il to earry carbon Ii:'n.‘-{icllx from the system to the
i|||]"' where it passes into the airinexchange for the oxvgen, and is
brrre: =thu|3 ontt iw* under muscular svstem).

T2, Result of wmovement.—It must always be remembered that
every movement causes the combustion or spending of scme of the
body tissues, and the result is transference of 1-:1:-|'_-_;':.' to some
object, such as a cricket ball when thrown. and secondly, the
-r‘m[lv stion of he at (2 ee also nnder muscle), and th |]1H'~ the formation
nf carbon dioxide, which is the gas produced by all burning or
rapid oxidation of organic matter.

73. Combustion requires oxygen. -'E'n make combustion possible
Hmw must alwavs be a -»1'||.ulx of oxye 1, and the necessity for the
continnous ‘-'i}]]r". of oxygen from Hm lungs and its earriage to
every part of the body ]n means of the blood 18 apparent when the
above-deseribed conditions are understood.

74, fifood J,iu-‘r::.e‘.n-'i'ﬂfr,---J}Il: fluid part af the blood 1in which the
corpuscles float (para. 14) is called plasma, and its function is to
carry nourishment to the tissues by passing or soaking through the
walls of the capillaries, to take up waste prodacts from the tissues,
and to carry them into the lymphatic sy ‘-|_I. m (e under ly i]]|}]mt:|
system) and to return to the blood stream by way of the thoracie
clu-;.t.

Blood-vessels. » blood-vessels are surrounded by muscle
fibres which, however, are more numerons in the arteries than in the
veins, and these fibres ]l_‘-.' their contraction regulate the calibre of the
vessels and admit more or less blood to the parts they supply.

The wvessel muscles are under the control of the ﬂ'rtl.]r.iﬂlﬂir
system of nerves (flushing and pallor are cansed by the dilating and
E{l"ll,]rlflfll" i‘.-\[wrhne'lj. of the capillaries of the skin, and are
cansed by emotion, heat and cold, or pressure, &e., acting on the
local Hm]rtﬂu tiec ganclion, w hether through the brain or reflexly).

1t is important tlmt the hll]!l}]:u of blood to all parts of the body
should be uninterrupted, aud that the vital organs should receive a
coplons ﬂll]ip]'-

76. Blood supply of vital organs.—The vital organs, therefore
.;11'{11:-1;“!‘1' in !]u- chest and abdomen near the heart, which is the
source of HI]]JEJ-". and the brain, which is a little further off, has a
partict larly free supply, being fed by four large arteries, into two
of which (the carotids) the blood ]h-!‘-ﬁl.‘nlll]i'(! from the |\.i1.|:l of the
aorta, and the two others (the vertebrals) are branches of the sub-
clavians which come from the arch of the aorta.

we. Pogitions r.!,."— sneein Blood-vessels.—The main arteries of tha
limbs are placed in positions where they are protected from pressure
and stretching, which would arrest the flow of blood through them ;
and in the case of the limbs the most protected side is the flexor
side, towards which the limb bends.

The artery of the upper limb, for instance, passes underneath the
cellar bone, and thence deeply into the axilla ; then passing down
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{he inner side of the humerus it goes in front of the bend of the elbow,
where it divides into two branches, which both pass down on the
inner side of the fore-arm (when the arm hangsin a natural position)
and pass over the wrist on the side towards which it bends, and the
deep palmar arch formed by the junction of these two arteries 15
protected from pressure by being buried beneath the tendons deep
in the !I:ll.l]l of the hand.

=g [awer ltimb.—In the lower limb the main artery after passing
out of the abdomen first gains the centre of the groin which is on
the flexor side of the thirh, and then passes 1|1'L=EJ]}‘ down on the
inner side of the thigh till it arrives at the middle of the back of
the knee joint. [t divides into two branches alittle distance below
the knee. one branch ]-:L'1=]|i|:[:_l_' i!;u!l:—_‘; the back of the tibia and ;.':I:.!li.]]f_{
to the inner side of the back of the ankle, the other running down
the front of the les hetween its muscles to reach the front of the
rii:||-:||:, the two meetinge in the sele of the foot where the ]1|.-'I.l|-|..'L1'
arch formed by them 1s placed in such a position under the arch of
the instep that it cannot be compressed by the weight of the body
in the standing position.

5 Tie Portan CIRCULATION.

=0, When (:Ip-:r]'i':ri:g;' the ri.}'.-dll'lllflJ cireulation, it was stated that
the bload in the ,-:}',-:[,|_=:|ni|: L'.'I]:li]:.-:lt-].'i'ﬁ takes e nonrishment f['H]]l
the stomach and bowels, but 1t was not mentioned that the whoele
of the veins which earry blood from the alimentary canal passinto a
large vein called the © portal vein,” which splits up in the substance
of the liver into which it enters, and after passing through the inter-
stices of the liver the blood is gathered into the hepatic or liver
veins and by them passed into the main vein which enters the heart.

In the ]-;idm-:,'_-.- also thereiz a He:t'njlllill‘j‘ circulation of similar
description.

It must be horne in mind that all the work of the blood is done
in the capillaries while it is moving slowly, and that there is more
blood in the venous system by far, than in the arterial.

G. Tog LyMPHATIC SYSTEM.

80. .?'.Ia..r,-f,rr-}tg.[,h'._: system.— There 15 a circalatory system in the l}DLiy
which has not yet been alluded to, called the lymphatic system,

[t will be remembered that (para. 16) liguid nourishment is con-
veyed to every part of the body in the blood by the blond-vesszls,
and oozes i|;3_r'm].g'h the thin walls of the "'ilIJEJE-'?It'il.'?'- into the tissues,
from which certain waste matters soak back into the -':1]"l|]:it'i1':- and
are conveyed into the veins but the greater part of this necessary
absorption is carried on by the lymphatic system, which receives t he
name of “absorbent system” also, on account of its important
functions. It is made up of :—

| 2902) c 2
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() Lymphatie capillaries and lymph spaces, into which fluids from
[r :I.

the tissues soak, and which are to be found in every part of the

body.

fTJ;! IJ'\'!H}JI]:L[[L: :._-;]:uwlr:, to which all the ]L".'rn]:-h;iqu vezsels COnverge

and which arve factories of white blood corpuscles and in whick
filtration of the lymph takes place.

(¢) Large lymph vessels which colleet lymph after it has passed
through the glands, and empty it directly into the blood as it
passes towards the heart in the veins.

{r”“:] The J‘\ t[l!l]I itzelf, which is a colonrless or 'F;i;||[!.'|.' .‘;1-[]:11.1. ik
such as is seen in a blister, and which is clear except when, as it
passes charged with fat from the intestines during digestion, it
becomes milky.

81. Movements of the lymph.—The lymph is constantly moving
from the extremities towards the centre, and a large lymphatic
vessel which returns it into the great vein in the chest is called the
thoracic duct.

There 13 no ontward ;”_""E]'J;_’ gtream as in the ecaze of the blood
circulation, and no heart to drive the lymph ; but all the vessels
]IFl VE TIan 1.':[".'1‘54 and every movement of the [”_J,_j}- moves '[E ’['c|]"l,.1,';|t'|_!_
the valves preventing its return.

82. Lymph capillaries.—Lymph capillaries are larger and less
regular in shape than blood capillaries, and commence in spaces in
the tissues ; they are to be found in all parts of the body, as also are
blood-vessels and by their junction they form lvmphatic vessels
which join and branch to form networks of lymphatics, and pass
into and out of the lymphatic glands.

83. Lymphatic glands.—The lymphatic glands are small bodies
which are situated in various parts of the body, such as the bend of
the knee and elbow, the groin and axilla, the back and sides of the
neck, the mesentery, and root of the longs, each set of glands
receiving the lymph from the parts of the limbs and organ near
which it is situated.

B4, _a'.ril.l'ff_!..:-.--'f.!" o x-'f_l:u.f.g'r: WO CLE. [t will be noticed that if there is
a “septic” or festering sore on the foot, the glands in the groin
below its fold becomie inflamed from the poisoned lymph they have
intercepted, and in ecase of such a sore ocenrring on the hand, that
the glands in the axilla ave affected. In some general diseases the
glands all over the body become enlarged.

Medicines which are rubbed into the skin become ditiuzed '|5I1,-
means of the lymphatic system, and those also which are
hypodermically injected.

85. Lacteals.—The intestines are highly equipped with lymphatic
vessels which take an active part in the absorption of fats into the
system, and are called lacteals ; they are found in the Vil
(Fig. 20). These carry the digested fats into the mesenteric
lymphatic vessels, which pass it into the thoracic duct which
discharges into the great veins of the root of the neck.

The tonsils, Peyer's patches, and parts of the spleen are of the
nature of lymphatic apparatus.
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* %, Tae DicesTIVE SYSTEM.

86, Digestion.—By digestion is understood the preparation of
food to be received into the blood.

It iz obvious that before it can he ahsorbed it must be dissolved.

Food, which must consist of proper proportions of certain
substances, viz, meats, fats, starches, salts, and water, is first
placed in the mouth, where, by the movements of the tongue
and cheeks, it is turned about and kept between the teeth, the
saliva running into it, until it is mixed up and can be swallowed :
this is done by the tongue pushing it into the upper part of the
throat or pharynx, whose muscles seize it and pass it quickly down
over the top of the larynx which is covered by the flap of the
epiglottis until it has passed; the muscles of the wsophagus
n.o0w push it into the stomach.

The saliva begins the digestion of the starchy parts of the food.

87. Stomach.—The food remains in the stomach, which is here
vepresented as a very thick bag with a slight constriction in the
middle (which does not really exist, but 1s to show that the
digestion in the stomach has two phases and that two different
sorts of glands are at its opposite ends, which produce two
different sorts of gastric juice).

The peptic glands are situated at the left end of the stomach
fits first part), and the acid-forming glands towards the pyloric
end. en route to the intestine ; the |:'|:'.']l!|]'i-.,: fa:]]!w|-.-—']m]]i'[l end of the
stomach itself has no acid-forming glands, but alkaline pepsine
olands.

Food remains about four hours in the stomach after which it 1s
].!-'.'_-4-:1_;;]_ ot 1nto 1_||_|' upper end of 1,I||I' small intestine er duodenith
in an acid condition ; the digestion of meats has been done to a
considerable extent in the stomach.

A short distance down the intestine the duct carrying the bile
a1 _il,l,i-.'l' of the pANCreas opens into 1t, and their jlliffl‘d are IPQHT'L":].
into the hguid food "_E|'.L' bile colours it vellow).

88. Small intestine.—The small intestine iz about 22 feet in
length, and it and the greater part of the large intestine are
attached to the spinal column by a double layer of membrane
-.‘;||]l--.|. HHJ: IHI.':-H‘IHJ-['.\" h--lu'{-s_'ll the folds of ‘ﬂ'h.i:‘.]l HiL' ]r]uml andd
lymph vessels and nerves pass to and from the intestine. The
megentery also serves to prevent the intestine from kinking, as any
11J|.-1U;1u'tu-d |:1lil wn'lllll be sure to do,

The interior of the upper part of the small intestine has its
Hrljt[c_'r raized into transverse I'El]_-_fl-:-; (called Valvule -Ir'-wi.r”'r"'.lh"f'-ﬂ:'l
which prevent the too 1'.'1]'rin;[ p.—'i.»:::irl;r of the ]il’illill food and form a
large surface for digesting and absorbing it.

80. Absorption.—The whole length of the small intestine has 1ts
inside covered with small projections called Villi (see Fig. 20}, which
have inside them blood-vessels and lymphaties (lacteals), and which
suck up the digested food as it passes along, being bathed in it.
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90. Jutestinal tice,—There are also many small glands 1n the
walls of the intestine which ]1"|r-|5|-': a digeiting juice, which,
acting with the pancreatic juice and bile turn the contents of the
intestine alkaline (they are acid on leaving the stomach), and
continue its digestion.

The digestion of meats is completed by the pancreatic and
intestinal juices, that of starches by the pancreatic juice, and of fat
by the bile, principally.

Fra. 20.

Diagram showing parb of the interior of the small intestine with projections
(ol ™), marked A, for absorbing digested matter, and recesses, marked B, fol
pouring out digestive fuid,

91, Peristalsis.—The intestines are furnizshed with cirenlar h.'Lll[i:—'
forming a complete layer of inveluntary muscular fibres and :
IIJI‘]""IHIL]]H.I:[ Iinr .1l4n_: these contract =-|_|}‘-.'..|'-. and in ||=rra:|l|| t,ltrlr
waves of l:'_"rJII‘I_I.;'I_I‘[HI]'I proce sedinge from the upper tow: L1-.]-| the lower
end of the tube, and squeezing lE:E! food onwards ; these movements
are called * peristaltic ¥ movements or peristalsis.

In the small intestine the fweces begin to :lnelntlv their foul
smell, and its contents cease to be li!ill..l.]_lL]L (as they were
in the stomach).

The contents of the small intestine pass into the large intestine,
which begins in the right iliac fossa.

92. Large intestine.—The large intestine, which is about five feet
long, begins in a blind bag-like head, into the side of which the
small intestine opens ; this head is called the emewm. Attached
to it is the vermiform .ap]u:n-:ilx (It is this small wormlike
appendix which is alfected in the disease called appe ndicitis.)

The large intestine passes upwards in the right flank, then
across the abdomen, then downwards through llw left flank into
the left iliac fossa, where it makes a double bend called the
sigmotd flewure, and finally, the last. part of it, called the
rectum, coes downwards in t]mJL of the sacrum and coceyx and
ends in the anus (see Fig. 19),
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The Process of “:-Ill'."l'F:'a:"li\'i' t:.i_;_{r:-ili-l‘.'l 14 |'|.'|]'|}|1:-.-‘;!--'1 in the 'g;;|'_r_rr.~
intestine, and its contents become drier and formed in its
lower end.

The feeces are retained in the upper part of the rectum till it 18
convenient to vold them.

The large intestine is provided prineipally with muecous glands
whose secretion lubricates the passage of the faces : in the lower
part of the small intestine arve * Peyer's patches” and single
lymphoid glands, and in the large intestine are single lymphoid
alands. These lymphoid glands bave no openings, and appear to
have some connection with the lymphatic system.

88. Nature of faeces.—The anus is kept cloged by means of the
sphineter muscles (of which there 1s an inner and outer one) until
it i3 desired to defmeate. These muscles act like purse strings,
being arranged circulariy around the opening.

The * fmces” are the undigested remains of food, mixed with
the useless remains of the digesting fluids, and some matters
excreted from the system, and the whole mass is coloured by the
bile and impregnated with foul gases.

8. Tong URINARY SYSTEM.

94. This is one of vital importance to the body, inasmuch as 1t
takes the largest sharve in the excretion (or getting rid) of wasle
products of the body which would otherwise clog its organs and
destroy life. (This actually happens when the kidneys are
destroyed by disease.)

The urinary system consists of the kidneys, the ureters (Lwo
tubes which conduct the urine from the kidneys to the bladder),
the bladder, and the urethra (a tube which conducts the urine from
the bladder to be passed out of the body).

98. Nidneys.—1The two kidnevs are situated in the abdominal
cavity (para. 24, Fig. 15), one on each side of the spinal column.
They lie behind all the other contents of the abdomen, and their
upper parts are as hizh as the last rib.

They have each a very large artery passing into, and vein
passing out of them on their inner and front edge, and the ureter
comes out behind the vein and artery and goes down to enter the
lower and back part of the bladder.

08, Bladder.—The bladder is situated in the pelvis (para. 24).
It is a bag which is fixed at its base, and free to expand upward.
It will hold comfortably about one pint. It lies below all the
intestines, and only rises into the abdomen when very full.

97, Vesienlee seminales.—The receptacles for the semen lie behind
the bladder at its base, and the tubes which conduct the semen
from the testicles to the receptacles lie against its side.

At opens dnto the urethra at its lower part, and in the male at
its neck has a gland called the prostate gland, through the middle
of which the urethra goes.

The bladder has strong layers of  involuntary muscle fibres
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which help the abdominal muscles to squeeze the urine out of it
mto the urethra, and which exercise pressure upon its contents at
all times,

8. Male urethra.—The urethra in the male (to which sex these
remarks alone refer) is about 8% inches long and #-inch in
diameter.

[t passes out from the base of the bladder through the prostate
gland (see diagram) in a downward direction, then curves forward
to pass beneath the junction of the two pubic bones, joining with
the two lateral roots of the penisalong whose under surface it runs,
L']]-‘!i!:j_{ in the orifice at its tj]J. .

Just afterit has passed through the prostate gland, the openings
of the seminal ]'i.”'l'l|1:h']|.'.== pass into the urethra.

The rectum (lower end of large bowel) lies Lehind it as it passes
the prostate.

The situation of these parts is very necessary to know, as the
introduction of the enema syringe’s nozzle and the passing of
x'-‘111ii|§'1.|']:~'- lJ]'('FII'I']_'h' lll']n'mln' on such ]-Ll:||:~.';|1'-:|*_'l'.

99. detion of Kdneys.—The kidneys may be regarded as filters,
through which the whole blood of the body passes, and which remove
from the Llood a substance called wres, together with other
impurities, dissolved in water, which together constitute the
urine.

100, lr,-_-:"r-'r'-:'.u-"r-f.-'f rJ__-" wrine.—~The amount of urine EI.;I_H:'-T.E'I,l off in a :]ulr
1z about 50 ozs., or J_ pints, This quantity of urine contains ahout
24 ozs. of solid matter.

The urine is more watery and abundant in cold '-,‘.'l,",!'l‘d]:.'i'._ as leas
water 18 then passed off by the skin than in hot weather.

]I H B :'lLlfr'l.'l.‘ 2-'=1.£|.1{'¢[_, 1]Il" ]-Z'i(l]l{‘_‘-.':—i (R EH e ‘,'I.'l:-'_l']c f]‘ulgl {]'g_-:l'u__n.'.'. 0 |:|1.|:|_|'1‘
cause, the blood soon becomes '[Hlir-:-clln'i| ].l_'t' the accumulation of
these matters in it, and “ ursemia ” with convulsions and insensi-
bility results.

The renal artery and vein ave very large, and the blood passes
through the kidneys fast.

101. Vascular tufts.—The kidneys consist of tubes which are
folded and twisted, and end in small bags, each of which receives a
tuft of capillary blood-vessels ; at their other ends the tubes open
into the commencement of the ureters, in the pelvis * or concave
side of the kidney.

102, Pubules.—The water of the urine passes from the blood
into the little bag at the ends of the tubes through the tuft of
capillaries, and as it runs down the tube it is joined by the urea
and other substances which form the urine. which are ill'ilitl[;::'li '||"L'
the cells lining the tube walls,—the cleansed blood passes on in its
vessels, and the urine drains into the ureters and finally into the
!ll:l.lilllli']'.

103. Retention.-—It is passed from the bladder as convenient, or
when the bladder is full. When from any cause the water cannot
be passed * retention of urine ” is said to oceur.

To draw the water from the bladder an instrument called. a
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catheter 1s used, which is passed in at the orifice of the urethra

until it reaches the bladder, the urine running through it (it is a
tube with a hole in it—in the side near the end)

Ter Ere

_Cornea
—Conjunchiva

Léns ;
Sclerolic

Vilreous humour
Black Layer
Retina

@x.//

1 ----\_‘_‘-\_\-"‘-\—\_ {:IE f‘d -\_-"[-lw.-

CenTs I\ WE—V___ OplicNerve
Spolt o I~.r. na
Fia. :'!:L—I}J_n:'::_m. SECTION THROUGH Eye (HorizoXTaL).

104. The eyes are delicate optical organs, by means of which
our brains are made aware of the =]|¢|]|L -u]um size, and position
of things within their range. They consist of (].. Lens—a trans
parent ]'-_‘Flrl'-.lﬂ.l._L\. medinm by which large things are reduced to a
small enough size to be received as images upon the back of the
'i.'_:l'ﬂ".

(2) Retina.—A sensitive screen called the refing, which is

EPH-HI On ”u' inside on the back half of the "'|'|]:1 of the eye, and
on which any image thrown by the refrac t!rl_r_; medium iz inst: an
E‘lf‘lrll‘-!::.’ [J|'I.l LOZT: 'I.]I'Ihl. il

(3) Optic nerve.—Nerve fibres which convey the impressions
cansed ii-\.' 1][{ '|Jnhn1_h fl.lir]nt] 1!u|,|1'|-. to the brain,

The Il‘t!.ltiirll* medium is called the erystalline lens (aided hy
the cornea). It is situated inside the -fhr e of the eye near its
front, and is about the size of a pea.

In front of the lensis a sniall chamber which is full of water, and
hehind it, filling out the wl:qw of the eye, i3 a jelly-like snhstance
called the vitreous humour,
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of the lens, and ]ll'w' il-c contraction anc |-*.[:.'||i_.-:iu:3 t'|-_-_-'nE;',[|--c the
amount of light admitted to the eve. It is colom
aperture in ils centre is called the pupil ; it is called the 2ris.

108. Structure of retina.—The retina is ¢ mposed of countless

nerve '::”"“i".--"; ;““i- filbires ll.':'.liillj—': from them to the "’FI[EI' nerve ol
nerve of sight ; lying among them is a substance called riiodopsin
which fixes images cast upon the retina, much in the same WAy a3
the silver salt in a sensitised photographic plate does under the
influence of light ; these images disperse rapidly, remaining only
long enough toallow an impression to be conveyed to the brain.
The fibres are gathered together to form the optic nerve, which
passes from the back of the eye to the brain through a hole in the
back of the orbit.

107. Eyeball—The whole apparatus is enclosed in a tough
globular coat (called the sclerotie, which is white and shining
outside, and opaque), except in front, where a clear circle called the
cornea is let in to allow the rays of light to pass ; the sclerotic is
lined with black to prevent reflections which would interfere witl
vision. The eye is set in a bony socket called the orbit (see
description of skull), and it has muscles attached to it which move
it in any required direction (when one of these muscles is too short
aquint occurs),

108. Fat in the orbit.—The globe of the eye is surrounded by fat
in the orbit, and the tear gland is in the upper outer corner of this
CAVILY.

The optic nerves, one to each eye, lead off from the back of the
globe, being attached slightly to the inner side of the ceutre of it,
and there is a blind spot in the retina where the optic nerve is fixed
(1f the optic nerves were situated in the centre any image which
fell in the centre of the field of vision would be invisible, but as it
18, the blind spots in the two eyes, not ]l!'[II:_' inn the centre, never
have the same image cast upon them, and the centre of the retina
is its most sensitive part).

109, {f’tll-'fl.i-l:'{lf-!"f"fl'-!'h{ i ftf-’_'.l':a.""f.-'H-E-.‘{tr ectnel,—The front and viaible
part of the globe of the eye is covered with a very sensitive
membrane or skin called the conjunctiva, which iz continued over
the inner surface of the l':-'t!|i[|-m'_: it is T'[';I_]]:-».FI:I_]'{*[LI over the COrnea,
where it is closely fixed, and also over the sclerotie, but it is thicker
and has more blood-vessels in it on the interior of the eyelids. The
eyeball is kept always moist, so as to move without friction, by the
tears (these only overflow when in grief, or when something
irritates the conjunctiva and requires to be flashed out) which come
from the lachrymal or tear gland above mentioned, their surplus
running down into the nasal passages by means of a tube called the
lachrymal eanal ; the openings into this canal may be seen as
two pinholes at the inner corners of the eyelids: when they are
pulled open, away from the eveball.

110. Eyelashes.-~The eyelids are fringed with eyelashes, whose
use is to prevent objects getting into the eyes.

105, J"I.-'-"-f.—-"i'|li'1't' is a sort of I]'iJ]J]IJ':l_'_f]il W |:i-:]| covers the L-:EI'_;'.

ed, and the
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111, Lrrors of refraction.—The refracting power of the eye is
f:'l.'l.|ll.1".'.1|_'~ 1] ';n-!'fx"'[, l'.*-i_ill.'-_i'lnl"-' among !Il.ll'rlll.l.' who o much
readinge or obher work trying to the eves, and instead of the |l?l:'i|.:,'|'l.‘
beine foenssed asg it should be |".\{:|-.'1'.I1.'1|n the retina, it falls, in

}\ cases of short gight in front, and in long sight or old sight, behind
it. These “ errors of refraction ¥ are corrected by the use of concave
and convex lenses or olasses.

The exact degree of error is tested by means of test types and i

trial lenses.

10. Tar Ear. i
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112, Ewternal meatus.—This organ consists of the external flap
or “pinna,” which is made of cartilage, covered with skin, and
shaped into ridges and depressions. = It leads into the opening of
the * external meatus” or earhole, & chanuel, the outer half of
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which is formed of cartilage prolonged from the pinna, and the
inner half is a bony tunnel lined with thin skin.

Hairs and wax-producing glands are found in the passage, which
prevent small foreign bodies from reaching the delicate drum of
the ear, which 1= El].".rl‘-]_ 1llr]:i|:|-']':.'|;l-' at the inner end of the meatns.

The passage is about one inch long and is slightly curved.

113, MHembrana tympant.—The dram of the ear, or “membrana
tympani,” 18 a thin membrane stretched across the inner end of
the meatus and kept in tension by a thin piece of bone, so as to
cause it to vibrate,

114. Lr.--lrr-!"" eqr.—The middle ear lies 0711 I:Ll,' other side of 1]]:‘
membrane, and is a smell cavity hollowed out of the thickness of
the temporal bone. It has a tube passing from it to the back of
the throat where it opens on a level with the hinder opening of the
nasal Passares.,

115. Fustachian fubes.—These tubes are called the Eustachian
tudes, and they serve to admit air from the throat to the middle
ear 50 as to balance the air on the ounter side of the membrane and
allow the membrane to vibrate. When ]r.'l,' reason of cold in the
throat or other stoppage the Eustachian tubes are obstructed, tem-
porary deafness is the result, as the air in the middl> ear becomes
varified and the drum eannot vibrate.

118. Mastoid cells.—There is a communiecation also between the
middle ear and some air cells in the mastoid ;r"uL:r:«:—cclf the ty]u;nr:t':ﬂ
bone (the lump behind the ear), and in disease of the ear these cells
are apt to suppurate and may have to be opened by means of a
trephine,

There is a chain of tiny bones extending across the middle ear
which conducts vibrations from the drum to the internal ear.

117. Internal ear.—The Internal ear consists of three semi-eiren-
lar canals (on each side), of a small chamber coiled like a snail shell
called the Cochlea, and of the auditory nerve or nerve of hearing
which conducts the impressions to the brain.

Both the semi-circular eanals and the cochlea have openings into
the middle ear which are covered by thin membranes, to repeat
the vibrations of the drum, the chain of bones leading from the
dram llr‘ir!;_';' fixed to one of ithe membranes,

118. Function of semicircwlar canals and Cochlea.—The semi-
circular canals are believed to give knowledge of the position of the
head, and of direction, and to hear the COATSer :--'.-,‘.ﬂ_[]uEr:.:l while the
cochlea (in which the nerve endings are arranged along a spiral
membrane) distinguishes between the tones and appreciates the
more delicate notes and ean _i||n:|;:_f§1 of the ]:[11-]| of sounds.

The semicireular eanal: and cochlea have fluid in their interior.
The external ear merely collects, and by means of the column of
air in the meatuns transmits the vibrations which eonstitute sound
to the drum of the ear, The vibrations of the drum are conducted
across the chamber of the middle ear to the membrane dividing the
semicircular canals from the middle ear, and are repeated by this
membrane to the fluid on its other side and thus to the delicate
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nerve endings spread ouf in the semi-circular canals and cochlea
The auditory nerve, as above stated, carries the impressions to the
brain.

119. The external meatus sometimes gets stopped up either with
wax or some foreign body : these are usually dislodged by syring-
ing which must be done with great care, as the membrane has been
raptured by too hard syringing. The drum of the ear is often
ruptured in artillerymen who stand near the muzzle of big guns
when firing. This can be avoided by the placing of suitable plugs
in the ears.

The Eustachian tube can be opened Ly the blowing of air into
the pharynx w ith Politzer's bag ov the Eustachian catheter.

11. NasaL PAsSAGES, &C.

120. The air before it reaches the lungs is warmed as it goes
through the nasal passages, throngh which it is drawn during cuiet
breathing. During violent effort the mouth is also used.

The nasal passages are formed by the bones of the face and
palate (see under skull). They are completed by cartilage in front
and by the soft palate behind, and are lined with mucous membrane,

The partition belween the two sides is formed of bone and carti-
lage,

The outer sides have projecting from them three bones, called
turbinated bones, which are curved downwards and which reach
nearly to the |1:n-1itiu||. or septun, so ]n:n'linﬁl}' dividing the passage
into three channels on each side.

The floor of the passages is formed by the palate plate of the
upper jaw and by the palate hone.

Several sets of air cells communicate with the nasal cavities, and
the tear duct opens into the lower one.

121. Organ of smell.—The upper division of the passage and the
l|]:.;|4-[' :II_]'I‘_ri['_;[l_E_'|] hone arve the seat -Hf the sense of smell, the ]Z-I'i‘.l]"]li'r
of the olfactory nerve or nerve of smell being spread in the mucous
membrane L'-:n\.'["l'i.]'l}_f them.

The muecous membrane covering the rest of the passages is very
fully supplied with blood. which warms the air on 1ts passage to bl
lungs. (Bleeding at the nose or ¢ pistaxis is caused by the rupture
of one of these vessels.)

182 Nostrils.—The nostrils, which are the front openings into
these passages, look downwards, and are provided with a number
of hairs inside which intercept any foreign substance and stop it
from being drawn into the air passages.

123. Posterior nares.—The posterior nares are the openings by
which the air passes into the throat or pharynx after traversing
the nasal passages ; they are about the same size as the nostrils.

In the operation of plugging the hinder nares and in passing the

Eustachian catheter and the nasal feeding tube, the instruments
ave put into the nostril and pushed along the tloor of the nasal
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passage till they reach the pharynx, passing into it through the
hinder nares.
[n “eold in the head ? it 15 the mucous membrane of the nasal

R T v W W N e T

| passages which is inflamed, and the sense of smell is lost on aceount !
[ of the swelling up of the membrane which contains the nerve end-
ings of the olfactory nerve.
124. Mouth.—The mouth can be easily inspected, and needs little i

description.

The teeth have been noticed (zee under skull).

125, Zongue.—The tongue is a muscular organ which is fixed af
its base to the hvoid ]:uuh a small curved bone which is to be felt
just above the prominence of “ Adam’'s Apple” under the skin in
front of the neck.

The tongue is covered with a rough skin on the top which has in it 1
the nerves of taste, at the sides and back chie fly ; sweet, acid, salt
and bitter are the tastes perceived by the tongue and palate, and all
other tastes are perceived by the organ of smell.

It can move in most directions, m»:! is particularly active in the
mastication r-f !'I:HII'L_ .ih[l In s5pee f,]L

1268. Salivary glands.—There are several glands which produce
saliva and are called =alivary glands, situated near and opening
into the month ; tlu v are the }Jmnef:rf glands, which lie just below
the ear, and near the point of the jaw ; the sublingual glands,
which lie under 1111 tongue ; and the sub- i rillory "I inds, which
are inside the angle of the lower jaw ; there are also many glands
which pour out mucus and keep the mouth moist.

127. Fauces.—The epiglottis is a cartilaginous flap covered h‘\'
muecous membrane, situated at the back of the tongue and
immediately above l|u= entrance to the larynx ; it is attached by
licaments to the back of the tongue, the side wall of the pharvnx,
JI:'.-] the Eﬂul-:l bone and 1[!'-.!!:-“! E*LtHl.&"’L'

Near the back of the tongue on each side of the pharynx
are seen the two pillars of the fauces enclosing the tonsil between
them.

The roof of the faunces is formed by the soft palate, attached
to which is seen behind the pendulous part, or uvula.

In swallowing, the whole of the larynx is drawn up by muscles
pa ast the * bolus ” or mass of food which is oy pul by the muscles
of the gullet and so passed on to the 4.r1m.it]l.

128. Pharynr.—The pharynx is the cavity into which the mouth,
and above it the posterior nares open ; it is like a “hopper” or
funnel, and is suspended from the base of the skull, and continues
down to the cesophagus behind and to the larynx in front.

It has at its back the spinal column covered by muscle, and it
is formed of muscles lined with mucous membrane ; the
Eustachian tubes (see ear) open into it above the soft palate, |‘ll

129. Distribution of atr and food.—The pharynx receives both
the air in breathing and the foed in swallowing, and provision
has to be made to direet them into their proper channels; in
swallowing, it would be fatal if food found its way into the
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larynx, and most uncomfortable if it went up into the nose; to
prevent the passage of food into the larynx, the larynx is drawn
up as hefore stated, the -:'-Fli'_".nI‘u::*'- l"l‘-'l"!'i-lll'_f its 'l||!l.'||:.||".._":_ and to
prevent the food from EI.'I,?-»:-'»i]'I_:' 1 into the nasal l'.'l't'iil‘l' the sofi
]r:s[:LLL- acts as a ‘..‘I,I,'.'{‘:, ]:l-'in'_'j Hattened back acainst the back of
the pharynx, the uvula flling up the central groove. The palate
drops forward again against the back of the tongue when the food
has ;'!I_.'-?-»l:‘IL

During breathing the muscles of the palate and epglottis are
inactive,

If any foreign 1:1:-:1;-.' finds its way into the air passages, such
as food or water, coughing iz at ¢nce the resalt, and is nature’s
method of expelling the substance, which would injure the air

1 JAESATES,

CHAPTER 1IV.

BANDAGES AND BANDAGING.

130. [Instruction.—Great economy of time and labour will be
effected in imparting instruction in bandaging by practising one-
half of the members of the eclass at a time in bandaging the
other half. This can probably be best carried out by forming
up the men 1 two ranks, and then causing the front rank to
bandage the rear rank, and vice versa.

131. Bandages.—Bandages are used for many purposes, the chief
of which are to fix splints or dressings, to apply pressure to a part,
and to support the circulation, They may be divided into three
classes (—

1. Triangular,
2 Roller.
= :‘;-Ell':'i:]],

1. Triangular Dandages.

182. Triangular bandage.~Triangular bandares, used chiefly on
field service, are made by cutting pieces of calico or linen,
38 inches square, diagonally into halves ; each half then forms a
Ir‘jzi!l_'_{ilt:i!‘ ]l:!rlliiil'_{'l"_ Of 1|||* []H'u-; ]Z-I'II'I;'.‘:"C ”r. t]u- ].l.'l.:'.'li..'l_'_;l', 1_'!|.=
:'I!'I:'_"I.'.'-GE. 12 called the lower .l.lZl:,'Ii_k'l'? and the two otherzs the =ide
borders. Of the three corners, the upper one, opposite the
lower border, is called the point, and the remaining corners the

':.'Ill.;?.‘.
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|
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(1) Stowage.—To fold the bandage for stowage, it should be
Tultlﬂ{l pm_"||_';|111]'4'|_1iu|'i_".' fgt:'ﬂ.'t] 1.|H: centre, !J!.:i"ill;_'" the two Nl[]i
together, the right end on the left ; then the ends and the point

Fiag. 27.—How mo Tir a * Reer-KxoT1.”

should be brought to the centre of the lower border, thus forming
a square ; fold in half from right to left, and in half again fron
above cdownwa rds twice,
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(2) Three modes rH application.—The bandage is applied as:
(a) a whole ecloth : (6) broad fnli or (¢) narrow fold. The whole
cloth 15 the hn]n]prf -.|ni'.|r1 ot l-:u its full extent. The broad fold
is made from the whole cloth by carrving the point to the centre of
the lower horder, and then fole ]mfr the 111“-1!”1 acain in the same
direction. The narrow fold is ms ade by folding the broad fold once
lenothwise.

(3) Reef knots.—In every case where a knot has to be tied, :
reef knot will be used, the formation of which is best explained ]:_‘_-
the <'|_:‘|'|r'|||!|-;l,]'|_‘{].t|:=_=;' .]i.‘ji_';['r'unﬂ :-:hﬂ'-."."iﬂ:_{ how to make it and how not
to make it

Fia. 28.—TuE “Grasxsy ™ EKrxor,

(4) Bandage top of f head, —Take a whole cloth, lay the centre
on the top of the 11{.1![ the lower border lying along the forehead
.|'_l.=-.[ .n!'m'n Hm E,"Lillill-.,l‘n.'l.w: Ir-"m], Irl the g-]‘;_:- piss lllll‘ u]]qi:« round
belind, leaving the ears free; eross below the ocecipital protuber-
ance over the point of the bandage, bring the ends to the front
acain, and knot off on the centre of the forehe !11 Place the hand
on the top of the head to steady the dressing, draw the point down

to tighten and fit the bandage to the head. then turn it u p and pin
off on the bop.

(5) Side of fiead.— Place the centre of a narrow fold over the
dressing, pass the ends horizontally round the head, cross and knot
off over the dressing.

(6) DBoth l'l'.'-l"i'-'-'i:'lll e the centre. of a broad fold between the
eyes, Carry the ends backwards, cross and knot off in front.

(7) Oane eye. Place the centre of a narrow fold over the injured
oye, PAss one end il:l]]lﬁll]i,l_‘u Wi ards over the forehead, the other
downwards across the ear; cross below the bump at back of head,
:|]]r] ]qhnL oft :thr'n.'-i" ”Il’- -L‘].'L"]Jt'u‘-.‘l.' 0Tl in_jur[-ri :-"i:|t;.

"4 (hin and side of fouce.—Place the centre of a narrow fold
T ht the chin, pass the ends IIIJ“.[I(}H. and knot off over the top
of head, tucking in the ends.

(9) Neck.—P | wee the centre of a narrow fold over the d!‘ﬂ%fﬂg.
¢ross the ends, bring back and knot off over the wound. :

(10) Chest.—Apply the centre of a broad fold over the dressing,
pass the ends round, and knot off on the other side, leaving a long
(2362) D
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end ; take a narrow fold, tie to long end, bring it over the shoulder,
and pin off to broad fold over the dressing.

(11) Abdomen.—Place the centre of a broad fold over the wound,
and knot off on the side,

Fic. 29.—GREATER ARM SLING.

(12) To apply the greater arm sling.—Take a whole cloth, throw
one end over the shoulder on the sound side, carry round the neck
go as to lie over the -:1];-[]u:-'.i[l- shoulder . ]r]:irt: the [Jllihl behind the
elbow of the injured arm, allowing the other end to fall down in
frort of the patient ; bend the injured arm carefully, and place 1t
across the chest on the middle of the bandage, thumb pomting
towards the chin ; bring up the lower end in front of the fore-arm
and knot off to the end ]}'il:f_{’ over the shoulder on the i]]jﬂt't.ul side ;
draw the point forward round the elbow and pin off.

(18) In broken collar-bones.—There is one exception to this
mathod of applying the greater arm sling, viz, in fracture of the
clavicle, where it is not advisable to allow anything te press on the
injured bone. To avoid this, the lower end, which is brought up
in front of the forearm, should be passed between the arm and the
side of the injured shoulder, and knotted off to the upper end
behind the neck.

(14) Fractured clavicle—This bandage may be also used to
secure the arm temporarily in cases of fractured clavicle. Having

laced a pad in the arm pit, apply the centre of a narrow-fold
Lnuc]ngl_- to the outer surface of the arm of the injured side ; carry
the front end horizontally across the chest, bring the back end
forwards between the arm and chest, over the upper margin of
front part of bandage, then up through the loop tormed ; carry
backwards round chest, exercising steady traction, so as to draw
the arm backwards ; then secure the two ends on the opposite side
of the chest. The arm-sling depicted above can then be applied ; an
ordinary roller bandage may be used, taking care to place a pad
between the upper arm and the chest, to draw the upper arm well
back, and to support the elbow, as shown in fig. 31




Fig. 31.—Baxpack rFor FracTureED CLAVICLE.

Fig. 32 —Si#oULDER BAXDAGE
(2562)
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(15) To apply the lesser arm sling.— Take a broad fold, place one
end over the shoulder on the sound side, carry 1t ronnd the back of
the neck so as to lie over the opposite shoulder, allowing the other
end to fall down ; bend the arm carefully and place the wrist across
the middle of the ]JI]]ll] oe with the hand a little higher than the
elbow, brine o up the lower end, and knot off to the upper end over
the shoulder on the HI_]II.'I! ul side.

(16) T'o bandage the shoulder.—Lay the centre of a whole cloth on
the top of the shoulder, point upwards, the lower border lying across
the middle of the arm. Fold in the lower border, carry the ends
round the arm, cross them, and knot off on the outer side. Apply
the lesser arm sling, draw the point of the first bandage under the
arm sling, fold it back on itself, and pin off over the shoulder.

{_I','_j Fitbow. —Place the centre of a whole eloth over the back
of the bent elbow, point =:}m'r4r'+l.~i. turn in the lower border, pass
the ends round the forearm, cross them in front, pass up rontd
1ha= arm, cross behind, and knot off in front. Tighten the bandage

by drawine on the pr"mt which ig then brought down and pint ned
off, Apply greater arm sling.

(18) Hand,—Ta Icv a whole cloth, place the hand !n]m downward
on the centre of the bandage, fingers towards the point, bring the
point over the back of 1!11 hand to the wrist, pass the urmla. round
the wrist, <1r---|!1;_ them over the ]:r-*ni W ]lhh is then folded
towards the fingers, and covered by another turn of the h;uu!:n;_rw
round the wrist. Knot off the ends in front of the wrist.

Or a figure of eight bandage (narrow fold) may be nsed. Place
centre of bandare over dressing, bring ends round to opposite side
of hand. erczz and take two or three turns round the wrist and
knot off. Apply the greater arm sling.

(19) Hip.—Take a narrow fold, apply it round the waist, and
knot off in front, then take a whole cloth, place the centre over the
h1]r point upw: wrds, the lower border, which should be folded in,
Iying across the t]m-h pass the ends ronnd the thigh, and knot off
an the outer side. Draw the point u]nnllqh beneath the bandage
round the waist, turn it down and pin-off.

(20) Knee.—Keep the leg straight, apply a broad fold, eross
behind, and knot off in front below knee-cap.

(21) Foot.— Place the gole of the foot on the centre of a whole

cloth, toes towards the point, turn the point upwards over the
instep, take one of the ends in each hand elose up to the foot ; bring
them forward, cross them over the li'll'-tl.]il mmnnﬂf the '|;|r1||||f
Draw the point upwards to tighten the bandage and fold it towards
the toes. Carry the ends back round the ankle, cross them behind,
eatching the lower border of the bandage. Bring the ends forward,
cross them again over the instep, covering the point, carry them
beneath the foot, and knot off on the inner side.

{3‘2} Other l;-r:.i"." of F limbs.—When ."I_]l]:hl »d to any other part of the
limbs, a broad folc | iz nused, the centre of the band: ige being placed
over the dressing, the e mds passed round the limb, and knotted off
over the wound.
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(23) Perineum and lower part of abdomen.—Take a whole cloth,
lower border uppermost, pass the ends round the waist immediately
above the hips, and knot off behind, leaving one long end ; pass
the point between the legs, draw it upwards, and knot off to the
long end behind.

Another method :—Apply a narrow fold bandage round the
waist ; pass the end of a second bandage, similarly folded, beneath
the waist bandage at the centre of the back, fold over and secure
with safety pin ; bring the other end forward between the thighs,
up to the waist bandage in front, pass beneath, turn over and
This forms a modified T bandage.

a narrow fold bandage, double’ 1t
the :'ll:JIJ-lII.'l on the

secure with safety pm.

"::'.:'4} 1o 1."',1.' .4_,r-'|Jr'.'¢{.~.‘.- Take
upon itself, and place the loop thus formed upon
outer side of the limb ; pass the free ends round the limb from
without inwards, and one of them through the loop ; tighten the
bandage by steadily drawing on the two ends, and then knot them

in the usual way.

2. RoLLri BANDAGES.

188, Varicties.—Roller bandages are made of calico, linen,
flannel, loose-woven material, ganze impregnated with some
antiseptic, or elastic webbing. The rollers ordinarily in use for
bandaging the head or limbs are made of loose woven material.
Flannel bandages are used for special purposes, for warmth, or
after inunctions. Loose woven bandages are used with plaster of
aris. Gauze bandaces are used in antiseptic dressings. Elastic
web bandages are used to support the circulation or exercise
:I]'i":"iHll]'l;': OIL <L HIH.]L

134, Sizes.—Roller bandages consist of long strips, varying in
length and width according to the part to which they are to be
applied, thus :

For the head and upper limbs, 2% inches wide, and from 3 to
G .‘\.'."I_'I'I.]H long,

For the fingers, § inches wide, and 1 yard long.

For the trunk and lower limbs, 3 or more inches wide and 6 to 8
or more yards long.

They are tightly rolled on themselves In a compact cylindrical
form ready for use.

135. f:eh‘i:‘.u’r'.!.-'u.rr- i .-'.'h"-flelri'l-'.-'.-—']‘]u' class will first be ii'.:-»]]'llx'lLHII in
the proper methods of rolling a bandage, single and double
headed. and at the conclusion of exercises the bandages wiil
invariably be inspected, to see that each man hands his in properly

rolled,
186. Application of bandage.—To apply the bandage, the operator
stands or sits opposite the patient, The limb 1s placed in the

position it is to occupy when bandaged, and care must be taken
that the bandage is not put on so tightly as to cause discomfort,
or swelling of the limb below ; a bandage too tichtly applied
may produce gangrene of the limb, by cutting off its klood supply.

i '0-'J
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[f, on squeezing the tips of the fingers or toes of the bandaged
Hm}l, 1t 18 observed that the colour returns much more r-:]f,]\.v[_';.' than
when this is done on the unbandaged limb, it may be assumed
that the bandage is too tight. The roller is taken in the right
hand when bandaging the left limbs and in the left hand when
bandaging the right. The outer surface of the bandage is applied
to the inner side of the wrist or ankle, and two turns taken straight
round the limb from its inner to its outer side, to fix it.

(1) Simple spirals.—From this point the bandage may be taken
up the limb in simple spirals, that is, evenly put on turns of the
bandage, each overlapping for one-third the width of the bandage
below, taking care to have the lower edges of the turns of
bandage parallel with each other.

(2) Reverse spirals.—When the swell of the limb is reached, the
edges can no longer be maintained parallel, the bandage will not
lie evenly, and gaps oceur belween the turns if the simple spiral is
used. It therefore becomes necessary to use the reverse.

l

I'1G. 33.-—SIMPLE SPIRAL, Iz, 34.-—BEVERSE SPIRAT,

To make the reverse, the thumb of the disengaged hand is placed
on the lower hoxder of the bandage on the outer side of the limb,
the bandage is slackened and turned over, reversed 1](:\1.']1'..'.';1]11;.',
and passed round the limb to the opposite side, its lower edge
parallel with that of the turn below. On reaching the outer side
the reverse is again made and so on up to the joint. The angles
formed by the successive reverses must wlm kept in a straight line,
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(2) Figure of eight.—On reaching the joint, neither the gpiral
or reverse will lie L-‘.'u]':|‘t': g0 that the ficure of I"]L'J'I[. has to be
resorted to. This, as its name implies, is applied by passing the
roller obliquely round, alternately upwards and downwards, thus
making a figure of eight, each figure overlapping the one below by
one-third the width of the bandage. The crossings of the figures
should be kept in the same line as the reverses below,

(4) Removal of bandage.—To remove a bandage it should be
unrolied from the top, and the slack gathered into a ball and passed
from hand to hand round the limb.

(5) To bandage a finger.—Take two lurns round the wrist,
carry the bandage across the back of the hand to the root of the
injured finger, up the finger by an open spiral to the top, whence
it is brought by an evenly-laid close spiral to the root ; then across
the back of the hand to the opposite side of the wrist which it
started from, round the wrist once or twice, and pinned off.

(6) To bandage the hand or foot.—Two turns are taken round
the wrist or ankle, the bandage carried across the hand or foot to
the opposite side, passed across the palm or sole, and Lbrought back
to the opposite side of the wrist or ankle, over the back of the
hand or foot, thus forming a figure of eight, which may be repeated
as often as required.

(7) To I!IJI'I'i'é-'-I'r-'J"l'_,"-_: the chest.— A roller 6 inches wide and from 6
to 8 yards long is used. It 1s applied from below upwards, in a
single spiral, each spiral overlapping the one below for one-half its
breadth. On completing the last spiral, the bandage is pinned oft
behind, leaving about a yard and a half free ; this end is brought
over one shoulder as a brace, carried obliquely down over the
bandage in front to the lowest turn, to which, as well as to the
npper turns it is fastened, thus preventing the bandage from
slipping down.

(8) To bandage the abdomen.—A bandage to the abdomen 1s
similarly applied to that for the chest, except that it may be put on
from above downwards, and thot it is kept in position by the free
end being carried from behind forward between the thighs and
fastened in front, :

(9) To bandage the head. The Enotted bundage. To keep a
dressing on an ordinary wound of the head a few civeular tuins of
a bandage are sufficient. To exert pressure on a craduated
COmpress :1]:[!“-.'1! aver a h]crl]illg wound the knotted ‘liiﬂl'iﬂ_'_‘,ﬂ 13
used. This is made with a single-headed bandage. The bandage
should be unrolled for about a foot, and the end held in the left
hand, which is kept close to the temple, the roller 1s then carried
round the forehead and occiput, so that it comes back to the
unrolled end at the wound. At this point the roller is twisted
round sharply and then carried down below the chin and over the
vertex. On coming to the temple again the same twist is made,
and the roller is once more passed round horizontally ; when
gufficient pressure is obtained the bandage is fixed by knotting the
two ends together,
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(10) To bandage the groin, shoulder or thumb., The spica
bandage.—A roller bandage may be ;:in]:]ncl to the groin, shoulder
or thumb in the fnliumn'r manner, which is known as the spica
bandage.

Fig. 35.—=rica BANDAGE.

[t 18 made by applying the bandage in a series of figure of eight
turns, overlapping from below up. Take two turns of a single-
headed roller round the E]Ii_'_[]l. a8 a ‘,_m'L:.l' of attachment, from
within outwards, éll'll"'.' the bandage upwards over the groin above
the hip, and round the back to the opposite hip, then across in
front of the abdomen, passing round the other side of the thigh
and upwards between the thighs to complete the figure of eight.
The turns are to be repeated as often as necessary,

)

3. BPECIAL BASDAGES,

187, Varieties—(1) The T bandage.—The T bandage is -]:ufluqil_‘,,
prepared by taking a ]mn' of lurh]a we 3 inches wide and 14 yards
long and se wing lu it another simLar "“11' ] yard long, so as to
fUHlL a T, the free end of the short portion of the ' being split
sufficiently to enable one portion to be brought up on each side of
the scrotum. It is apphied ]-\ ]_JJ.*-H[]IH the long strip round the hips
go that the attached 1?11(4 [r—' at the -.f|tt1]t||. i Fl.n oif In front.
Bring up the short piece between the thighs, and fasten to the first
1!1*.*(.&. n tront. It is used to kee P a 1|.J{=,wl]|'.l‘ on the pe rinenmn.

(2) Zhe four-tailed bandage.—To prepare the four tailed
bandage, take a yard and a half of 3-inch roller band: agze, make a
slit in its centre about 3 inches long, and then slit up the ends so
as to-leave 6 inches in the centre. In applying it, place the central
slit on the point of the chin, tie the two upper tails belind the
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neck, and the two lower tails on the top of the head ; the ends of
the upper and lower tails should then be tied together behind the

—

o
a— el
e _“h:________ﬂ_qh'_"“‘--__l

Fig. 36.—FoUR-TAILED BANDAGE.

head to prevent the bandage from slipping forward. It is used for
fracture of the lower jaw, or to retain a dressing on the chin.

CHAPTER V.

WOUNDS,

may be 1[1'1';l=_|.'|l a3 1.].!.‘ forcibile
af ‘;1”- ]|1|||I'1.', bt 1_]|-|'
pirts,

138. .I'rJ'f.l'l'-u-:I.".:I:-r.-. A "-".'l.-lllll!
H-;J]nlil-h 4-:-[ |'hj|1_itlllil:-'1.-f any of T_||L' ti1ssEs
term is more commonly limited to injuries of the soft
involving the skin or mucous membrane.

[njuries in which the skin is not involved, and in which the
deeper structures, sneh as bones and ligaments, &c., do not
articipate, are usually spoken of as contusions.

Therefore wounds may be deseribed as :(—

(1) Subcutaneous, 1.8, cuntusions.
(2) Open.

1530, (lassification.—Open wounds are usually clagsified under

thie following headings :
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(1) fncised.— These wounds are made by sharp-eutting instru-
ments, such as a knife, razor, or sword. They have clean-cut
edges, and their length is usually greater than their depth. They
frequently bleed freely, because the vessels are cleanly divided.
Bruising of the marging of the incision is absent, and, when
properly treated, they generally heal rapidly, leaving simply a line-
like scar,

(2) Lacerated. —Such injuries are cansed by blunt instruments,
by machinery, by the wheels of vehicles, or by fragments of shells.

As 1ts name implies, the wound has usually ragred edges, and
there may be actual loss of substance. They do not as a rule
bleed much, because the vessels are torn rather than cleanly
divided. Bruising of the margins of the wound may occur, and
they do not usually heal so rapidly as incised wounds, and the
l‘t.'rsll][ii]f_[ sears are more marked,

(3) Punctured wounds and stubs.—These may be produced by
any form of penetrating instrument, from a hatpin or needle, to a
sword or bayonet.

The wound is deep and narrow. The skin wound may in itself
be insignificant, but the chief danger of this class of wound is due
to the liability of the deeper structures being injured ; thus
blood-vessels and nerves may be divided or the abdominal or
thoracic ccntents injured. They do mnot usually bleed much
vx’rui‘]]:i”_‘»-', but Iy _1_|"i'».'1: rise to serious internal ]l;t~]||1|1'|']|;|_:5:l|'ﬂ.
When the inflicting instrument is clean, they frequently heal
without trouble.

{L} Contused wounds.—These are 1_151'11;1_“‘3' cansed ]::.' blunt
instruments, such as a stone or kick from a boot. The edges are
always more or less bruised. Contused and lacerated wounds are
practically the same.

(3) Gunshot wounds, whether cansed by small-bore bullets or
-‘"Z!Jl.'“-"‘, are Hirll|J]|‘-‘ modifications of one or other of the above,

Small-bore bullet wounds—If the bullet has not struck any-
thing before hitting the patient it usually causes a clean wound
of the punctured variety, penetrating the body right through.
Accordingly, two or more skin wounds will be noticed, one where
the bullet enters (called the wound of entrance), and a second
where the bullet leaves (called the wound of exit). Four or more
gkin wounds may thus be caused by one bullet, as, for instance,
when the arm and chest or both thighs are perforated. The
entrance wound is usually civcular in form, slightly smaller than the
bullet that made it, and the edges of the skin may be slightly inverted
or tucked in. The exit wound is frequently larger than the wound
of entrance, and may be circular or irregular in shape, depending
upon the structures injured in the body ; the edwes of the skin may
be slightly everted or tuwrned outwards, Between the wounds of
entrance and exit there is injury to the tissues in the track along
which the bullet has passed. This bullet trauck (taking into
consideration the position of the body when struck) is usually a
straight line from the wound of entrance to the wound of exit.
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Thuz a wound which has :iEl'lJElt'{'lll|_k' involved the chest or abdomen
may (on putting the patient into the position he was in when
struck) be found not to have done so, and sies versa.

A bullet may strike a stone before hitting the patient and
become altered in shape, and the resulting wound may then be
lacerated in character as well as |Jllil"illl'*!'] ; and, moreover, the
bullet may lodge in the body instead of passing through it as
usual. Again, owing to the angle at which it strikes the body, a
bullet may cause a deep groove with actual loss of tissue, instead
of a wound of the Elﬂlli'llﬂ'i'tl "-':i!'-ls'll"-'.

Shell wounds 5-_';'L']'I'i'|'.l]|_"|' I'["ll]'l]l.il." considerable laceration of the
parts, and may lead to the total destruction of a limb, &e. They
have no peculiarities Deyond their severity, but being open
ragged wounds they are more liable to septic infection.

(6) Poisoned wounds.—By this is meant any of the above class
of wounds which has become infected with septic matter, that is
to say, germe. They are of a serious nature, as the germs growing
in the wound produce poisonous substances, which are absorbed
into the body and produce constitutional symptoms, such as fever,
&e. ; moreover, if unchecked, blood poisoning may be set up and
death result. The sreat importance of keeping all wounds aseptic
fnl‘ germ free) must therefore be obvious.

Snake bite, de.—Under '|ll'li.:-CH'|i1'l.], wounds may be included
special wounds, such as the bites from poizonous snakes and the
:Gl.ill;fr-: of insects + in these the EHli.-HHl s it:l_jﬁl.':h"{ into the wound at
the moment it is made. They are very dangerous, because the
1:.[]iﬁun ]';:Eriul]_'r reaches the ]I’.rlf"l, slllL! 80 thk‘! [L‘Ilit'lll often dies 1n a
very short time. Wounds from poisoned arrows or spears must
also be mentioned.

Treatment of snake bite—It is most important to endeavour
to allay the anxiety of the patient. The first thing to do is to
prevent the poison from reaching the heart through the veins, This
is done by immediately tying a piece of string or a strong strip of
shirt or handkerchief very tightly round the limb some distance
above the wonnd between it and the heart, so that the part below 1s
strangled. Neaxt, if any brandy or other stimulant be at hand, give
a ;_':nl;-tl. l.]il."'l’.l as the ]:--i:«-ln has the effect of :-'-!U]r]?ihj_-f the cireulation,
Then, if possible, cut freely into the wound and encourage bleeding,
and until this has been thoroughly done do not take oft the band.

If permanganate of potash crystals are available, make a cross-
shaped ineision over the bite and rub some of the erystals in
i.hnl‘ult;_ﬂli}'.

[f the breathing is bad or has stopped, use artificial respiration.

Should the wound be in a pait of the body where a band capnot
be placed, then at once make a crucial incision to encourage it to
bleed, and give stimulants.

Treatment of stings of venomous insects.- _The stings of bees,
wasps, hornets, &c., should, if found, be removed, and ammonia or
bicarbonate of soda, if available, be applied.
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CHAPTER V1.

THE DRESSING AND HEALING O0F WOUNDS
(INCLUDING THE FIRST FIELD DRESSING)

140. General remarks.—Absolute cleanliness in the dressing of
wounds is imperative. By abselute cleanliness is meant surgical
cleanliness, and this means much more than ordinary cleanliness.

We have seen above that poisoned wounds are caused Ly their
-irk",'H]ILiI.I.'_f infected ‘-'\'i.l]l ZFerms, ;llu] A ]H.li*-ilj-“d,‘:ti_ wotnd ]11.'4:.' ]v‘-u! 4]
the death of .a patient.

The hands are great carriers of germs, and so may easily infect a
clean wound.

; A dresser should take the utmost care of his hands, e specially as
| epards the nails and the folds of aLm surrounding them. This
care of the hauds should be a daily duty.
141, flules to be followed n ra'J:'al.rn"s.r-ur,r dressings.—(1) Never begin
to change a dressing until eve rything that is likely to be required
| for the new dressing is ready close to hand,

{ 1:._.,1 ."I.I:I-J.:IIIL!'L the bed IILI[E]t"~ g0 that no part of them can tonch
the wounded area ; the bedding, &e., should be protected from
damp, &e., by means of jaconet or mackintosh,

(3) Remove the bandages, but do not touch the actual dressing at
present.
(4) Scrub your hands most thoroughly with soap and a stiff pail

i brush which has been soaking in an ~|m]>1||, solution, or, preferably,

[ previously botled.

| (5) Rinse off the soap and without drying your hands soak them

I for some minutes in antiseptic solution.

i (6) Having thus cleaned your hands as thoroughly as possible,they

: must on no account be allowed to touch anything, such as your
clothing, your face, or the patient’s bedding or person. Huj,
should not be dried unless a sterilized towel is available to dry
them on.

(7) Never touch either dressings or wound with the fingers., Use
a pair of sterthized forceps instead.

(8) Remove the old dressinge with the forceps, having first
loosened it, if it has stuck, with warm antiseptic solution. Be
careful to wipe from the wound ontwards, so as not to carry germs
from the surrounding skin into the wound.

(9) Place the fresh sterilized dressing gently in position with
the foreceps and then re-bandage the wounded area

(10) Before dressing any wound or assisting at an operation
which might produce infection, it is advisable to protect any cuts
or seratches on the hands by covermg them with a couple of II.‘|-I. Ty
of gauze and painting. them over with collodion, so as to make a
waterproof coating,
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(11) If the necessary means of purifying the wound are not at
hand do not attempt to wash it or wipe its surroundings ; simply
apply a dry antiseptic dressing.

(12) All old dressings should be at once removed and
preferably by burning.

142, First field dressing.-
part of every British soldier’s kit on active se
available, at all times and in all places, as a first dressing for

destroyed,

A field dressing forms a component
rvice. =0 as to be

wonunds.

When officers and men go
dressing will be iu'!;g--m] in the pocket on the right side of the ski
of the frock (see Clothing Regulations), and thus the quantity of
as medical stores is reduced,

on active service the first field
I't

material |'L-|:|111r1-|i to be carried
It should never be earried in the trouser pocket or gtitched in

the helmet. The field dressing now in useconsists of :(—

(1) Outer cover, sewn cloth.

(2) Two safety pins, wrapped in waxed paper.

'I::‘I:'.l Inside cover of waterpr: i f _i;ll'ulh-1, the l‘lEg_'I'r‘ cemented with
rubber solution, so as to render the packet air-tight, having
a portion of one of the corners torned back and not
cemented.

(4) Loose woven bandage, 2} inches by 4}
2L inches ]:I\' 4 inches

(5) Two pieces of gauze, 17 inches by 13 inches, weight of each

not less than 72 grains, folded separately to suit the size of

the package.

(6) Compressed absorbent
(like Gamgee ti1ssue).
100 orains.

of ganze, the compressed absorbent eotton wool, and

per cent: by weight of sal-alembroth

yards, folded flat into

cotton wool between layers of gauze
Weight of wool nol less than

The 'EI'i'l'L'l":\’
the layers of gauze contain 1}
and are tinted with aniline blue.

The contents are compressed so that the package does not exceed
three-quarters of an inch in thickness.

Printed directions for use are upon the outside cover, and a
printed label of directions for use 1s placed upon the inside cover.

Printed dive tions for outside cover :

War OrriceE, Mepican DIvisioN.
Tirst Field Dressing.
Contents :—Two pieces of gauze, wool pad, bandage and pins.
Tear black thread in centre of long stitch. Apply first, gauze ;
second, wool. pad. TFasten lightly with bandage and pins.  If two
wounds, apply one piece of gauze to each, and split wool pad.
(Maker's name and date, month and year.)
(sic) Smira & Co.,
May,
1906,
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Printed label of directions for inside cover :—

War Orrice, MepicarL Divisiox.

—.

First Field Dressing.

Directions /—Tear open this envelope, and apply in the following
order :

If one wound —

1st.—Gauze,
2nd.—Wool pad.
Fasten lightly with bandage and pins.
If two wounds :
1st.—One piece of gauze to each.
2nd. —Split wool pad.
(Maker's name, :[rth month and year.)
(sec) & SyiTH & Co.,
May,
1906.

143. How to apply first field dressing.—In 1]1[:[11:1" the first
field dressing, care should be taken to place-it direetly on the
wonnd 'v.nihmtt in any way touching with the fingers either the
wound or the surface of the dressing which will be in contact
with the wound.

This may best be done by taking hold of the dressing by
pinching it up at the back, {“-Llilnff it, and applying the fresh
Hl]fdﬂ{h 1|IIE![.1. Lo E,hli" W L:llI'I'Hi_ _‘_\;tl [!|_LE.|;']|'|i|t _'h,‘]|-|’_|1'|_l[i ]u- ""I'.].U 0TI T.]:ll'
field to clean up the wound.

144, Healing of wounds.—The way in which a wound heals is as
follows :—

(1) The blood escapes.

(2) The ends of the divided blood-vessels draw back, contract,
.mll clots of blood form in them, thus stopping the blee dmrr

(3) The fluid part of the blood continues to ooze out, Imul]v gets
jelly-like, and sets, forming a scab or crust.

(4) New blood- ‘-'E*-'sE‘J*-i ”I:hlllll]\- make their way from side to
'*ldi. of the wound, the :Jlrt:l.;tlnn 18 thus restored, new tissue is
produced and unites firmly the cut surfaces, and all that remains
15 a scar. This is what happens in a cut when the surfaces of the
wound touch one another, and is called healing by first
intention.” ]

When the wound is large and the raw surfaces cannot touch
one another, it is said to suppurate, and small rounded pro-
jections, called granulations, grow, come up to the level of the
skin and a new skin is gradually formed over them. In the end
a scar forms, v.h]ur:h, when the wound is quite healed, is slightly
drawn in : i,lm is ealled healing by granulation.

The m.un object in the 1lu-ml11f; of a wound is to protect it
from the entry of small bodies, called germs. These not only
prevent hmlmfr but lead to the formation of m: itter, and, possibly,
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to blood poisoning. A wound into which these germs have
entered is called a septic wound, and the treatment which is
directed agiinst these germs is called the antiseptic treatment.

A wound free from germs is called an aseptic wound.

CHAPTER VIIL

ANTISEPTIC TREATMENT OF WOUNDS.

1. GERMS.

145. These germs, sometimes called microbes, and scientifically
called bacteria, |!Ji_t]|_}n5._lf to the ‘~'E'S’l'l;l.]1l£.‘ world. ’I"]u-_v are to be
found everywhere, especially in dust or dirt. Thesy are on the
gkin: in all dressings which are mnot specially prepared ; in
clothing ; on instruments, and in water which has not been
vecently boiled. They are extremely small, and cannot be seen by
the naked eye. One of them alighting on a wound, where, owing
to the warmth and moisture, it becomes active, can in twenty-four
hours I'|'|;'lj||_||_|_1_'ﬁr gseventeen millions of like DErins. The g]'tn'.'ll,h of
these germs irritates the wound, causes it to form matter or to
suppurate and produces poisonous substances, which, being drawn
into the blood, cause fever and even blood poisoning. The wound
is then said to become septic or poisoned. The killing of these
germs which have already reached a wound, and the cleansing of
the hands, skin, instruments and dressings, constitutes the
antiseptic treatment of wounds,

2 ANTISEPTICS.

148. Antiseptics are chemical substances, some of which have
the power of killing germs whilst others are only able to prevent
their growth. There are both liguid and solid antiseptics. For
dressing wounds and cleansing the hands, &c., they are commonly
employed in the form of “lotions ” made by dissolving some of the
substance selected in water. The strength of the lotion is always
known, for instance, 1 in 20, 1 in 40, 1 in 1,000, which means that
1 part of the antiseptic has been mixed with 19, 39, or 999 parts of
water, respectively.

The following are the antiseptics in common use :

(1) Carbolic acid.—This is, ordinarily, a liquid, and is generally
used in the form of a solution or “lotion ” of a stremgth of 1 in 20,
1 in 40, or 1 in 60; 1 in 20 is used for disinfecting instruments ;

1 in 40 and 1
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disinfecting the hands. - Solations stronger than 1 in 20 should not
be used for this purpose, as they irritate wonnds and make the skin
of the hands rough and numb,

(2) Perchloride of mercury.—This is a heavy solid substance, It
is used as solutions, varying between 1 in 1,000 and 1 in 10,000.
[t is a very ]:-m'-wfnl antiseptic. Steel instruments should not be
placed in this lotion, as it turns them black and makes cutting
instruments blunt.

(3) Bindodide of mercury, employed in the form of a 1 1n 500
solution in methylated spirit. It is used for purifying the hands
or the skin of a patient before operation.

(4) Boric or boracic acid is generally seen as flat colourless
glistening crystals or asa white powder., It is used either as the
powder or as a lotion made "by dissolving the acid in water (as a
saturated solution). It is a non-irritating and weak antiseptic.

(5 ,-'r..rr'm"u;“-,‘ a yvellow powder of characteristic and unpleasant
odour. It is used for dusting on septic wounds.

(6) Permanganate of ;mrrrw’r occurs as dark purple erystals. It is
used in solutions of wvarying strength (generally expressed as

grains to the pint). "-111:11" ‘-ul!-lllhl*tl“- gtain the hands brown.

ORDER I¥ WHICH DRESSINGS SHOULD BE DOXE.

147. Suppose a dresser has in his wards various kinds of wounds,
some that are clean such as operation wounds, and others that are
anppurating, and, accordingly, containing germs as explained
above. In which order should they be dressed? Ciearly, the
clean aseptic wounds should be first attended to, and after these
are all dressed the suppurating wounds may be done; any other
course will lead to infection of the eclean ‘-.‘--:n:rth from the
dirty ones.

An aseptic wound must be kept aseptic by exercising the
strictest cleanliness; and a septic wound may, by antiseptic
measures, be brought into a healthier condition. These two points
should be the aim of every dresser.

148. (Teansing of hands.—The necessity of thoroughly cleansing
the hands between each dressing must now be obvious; if this be
not done, one wound will surely be infected from another.
After finishing all the dressings the hands should be cleansed
again » this is fer the dresser's own protection, as if omitted he may
well infect his own hands through small seratches or unnoted skin
abrasions.

4 How ARTISEPTIC DRESSINGS ARE USED.

149. The method of using these antiseptic dressings to wounds
i-, as follows :-

(1) In Llw case of an operation in hospital, where everything is
at hand for the thorough carrying out of the ﬂltii*«almtu" llt*.tlm{-ut
after all blood has been w EI]E‘.{I away by means of antiseptic sw 1!15:
the edges of the wound are drawn together by the surgeon by

i —
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means of stitches, a drainaze tube, if necessary, having been
serted. Pieces of dry antiseptic gauze are next placed over the
wound, and over the top of these antiseptic wool is laid—much if
the wound is large, less if small. Over the wool is placed a
bandage to keep the dressing in its place.

(2) In the field, or where all prec autions as to sterilizing hands,
skin, &c., cannot hc carried ont, it is best not to |Lllllilt" the wound
at all, but simply to apply the “ first field ” or other dry antiseptic
dressing, taking care to h:u:u]]v it as little as ]1.rr.w':-:ih]r..~, and not to
tonch with the fingers the part of the l.hl.,'-:.‘-.i'l'l:_f which is to come
next to the wound.

150. After having applied the dressing, and splint if necessary,
steps may be taken to remove the patient to a ]:[;u-:-l: of safety ;
but there is one exception to this, namely, bullet wounds
penetrating the abdomen. !*I":]il'-. rience has shown that the chance
of recoy ery 1in theas cases de e nds ve Iy ]I]”Ll.". on the Eh’l‘il.]]l 1104
being moved at all, but ]?E']t!;“tclttl for a time, if possible, where
he has fallen. The reason is that the small-bore bullet makes such
a small hole in the intestines that little or none of 1ts contents may
escape through it, but if the patient be moved, the contents of the
gut are much more likely to escape, and set up fatal inflammation.

Starvation is the best treatment, not even water being given.
Diress  the \'n'l!_lll_[il,i.-'., disturb the i'l-.qf'l,'l_,H[' as little as [HH.‘-’”_I]L",
erect an improvised shelter for him, impress upon him the
importance of lying absolutely still, and leave him lying there until
a medical officer can see him,

151. Dressings.—Materials nsed for dressings must be sterilized
pravious to use. In the case of dry antiseptic dressings such as
ganze or wool, these have been specially prepared by being
saturated in antiseptic solntion, then dried, and afterwards
".'L].lih]]'[] up in waterproof paper, which has :1]1-: been sterilized.
They are done up in small packages, which ean be considered safe
for use in the field provided they have been freshly opened. The
materials for stitches and drainage tubes have also been sterilized,
and are usually kept ready for use in an antizeptic fluid in 1_lu.-.1_Li
rlass boltles or tubes.

152. Trays, d'c.—All boxes, trays, basins, &c., nsed for holding
dressings or instruments are m.u]v of some h‘!.hi smooth m.m-:t.ul

uch as glass, china, or vulecanite, and are sterilized by heat be funt
and after use. ,[1|.=-t|uuu-nl,.-: such as scissors, forceps, &e., are
sometimes so made as to be able to be taken to pieces, and they,
as well as knives, are made as smooth as possible without
crevices, so that they can be easily cleaned and do not harbour
Cerms.

153. Antiseptic baths. and fomentations.—When a wound has
become infected with germs, is inflamed and discharging, it is usual
to treat it with antiseptic baths or antiseptie fomentations. This
is done as follows :—Boric acid is the usual antiseptic unsed in
such cases. An antizeptic bath consists of borie acid dissolved
in warm water (strength, 5 grains to 1 ounee of water). The limb,
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or other part, is to be held iv a special vessel containing this warm
lotion for such a length of time as may be directed.

An antiseptic fomentation is made in exactly the same way
as any other fomentation, except that several folds of borie lint are
used instead of the ﬂ]L]!fI.H_‘L fomentation flannel or spongiopiline,

CHAPTER VIII,

PREPARATION OF THE PATIENT, INSTRUMENTS,
DRESSINGS, &c., FOR OPERATION.

154, The ‘,r.-'rf.!f nt rj"-"‘:i!-.-r{-?l"-'.n' — Before any H]H"l wbion of Iai.“fhllulil -
t]m]ntluﬂ should go to bed for a EJ.L‘| or two, if not already
confined there. On |]|. afternoon previous to operation the patient
Hi]fllllll h_;l‘.'L_' A .|:;|||1 .|_l,|1_]'|‘ 1L ” 1]||_:-. -?-C ot '|1-.|.-»:-I] |l.,|I ]Il ?'\]Jtl-.ul.i. ]l
thoroughly washed all over while in bed ; he should also have a
change of linen. An aperient is nsunally given early in the day,
so that it may act uih.un;, disturbing the patient’s rest on the
night immediately preceding the oper ation. On the morning of
L]u.upn ration, an enema may be given some three hours, and a
pint of beef tea some four hours, before the time appointe d. No
solid food ~'~'-]rul.:|1i be given, A patient must always be reminded
1.0 pass wi L | nst be fore 1_]||_* HI'II':';[‘I[l::r.- l'l.!'l".' false teeth should he
removed. Rectal cases require two days of ]Huuu.ttmn by aperient
.‘llul CIENas,

155. The skin within the area of operation.—All hair must be most
1'I|_I'I_'j:|_1]|:l.- shaved off. so that none remains within 10 inches of the
pi;aul- where the incisions will be made. Then atter having o CAre fullv
I,_'.l-i';-i]”-u,'l.l the hands az 1i_x'ﬁ|'t'iirx'|] under the "‘l]]k :~:~|E];_h ..'!.E|. ]I'!:I.]!IIh
of wounds,” the skin within the arvea of operation is softened by
washing with hot water and scap, then scrubbed with swabs of
:-C.‘I_g!'['fli_;.r_n,-u'l ".'..'|,-|-= :-||.;|5]{|_'|.|_ 'i'|'| 1,'|',|'::!|'j|1'i|:_'l.' ;'I‘III. ].i'ls II. ;Il {[i;l. T 1o g i E'i'E
of the grease. While the -w.;in i3 being thus cle J|~u] [II. ]nL.Ltlll
beddine »]lumul Le 'qui away from the part by means of sterilized
towels, After the grease l..m been removed, rn:-l.h-l- serubbing
talkes !|];|--1- with 1 in 20 ecarbolic, or j'l'i'x'j]'.--ti-.i-' or hiniodide of
mercury, 1 in 1,000 in water or methylated spirit. Then a
COmpress of 1 1n 60 earbolic 1= app lied, and fastened lichtly with
a ]J;L]l-.ht'-_-l'. The above process 15 -:l__.'_l|]| Fone x|l1|uL |L L] '[]l
morning of the operation about two hours beforehand. On the
thorouchness with which this preparvation of the skin is dene
depends very largely the healing of the operation wound.

apHle s e e
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158. [nstruments and dressing.—All instruments must be stevil-
ized by boiling {or 20 minutes in water to which il;-"ll'llﬂl'{h‘
of soda (51 to 01) has 'I;-.-.] added. After boiling they a e placed
in trays containing earbolic lotion, 1 in 60, by means of a pair of
sterlized rut-:f'|h;uu ng account must ‘11-" Le touched with the
hands. Should an instrument be dropped or touch anything while
]nlnf conveved to the tray of -:.|_r]n|1-_ it must be re-sterilized
imme Illlhfh. "‘*'-"l]]'-']~; should not ba boiled, as it destroys their
‘h v 1|H'-.' "II.IJ"Ii by being wiped with pure carbolic
on a st |]|=-:L pla ed in ether for 10 minutes, being
;1]'Lt:i‘xu';11<l.~a 1I';Lzmh-|'1'-.--1 to the instroment Lray.
All boxes, trays, basins, nail broshes, towels, sheets

Ll ].{I.

aprons

satety pins, dressings, ete, are sterilized in a special steam
apparatus at 212° F. for one hour. The sterilizer is kept closed and
airtight until just before the articles are ]':-:E':u';-l for use. They
must be lifted by means of a pair of forceps or a sterilized towel,
and never touched by the hands. The drums containing swabs or

dressings are only to be opened when 1:~||11||1cl and the contents
conveyed to lotion or the surgeon by means of sterilized forceps.
157, Jt-'.'_.l' wtures and .\-'-"l"-l",:'-'.‘-»,-—-,r]I'.'?-[' are made from }:i”f, gilk-
worm gut, horse hair, catgut, kangaroo tendon, silver wire, &c.
Catzut may be sterilized by placing in a 1 per cent. solution of
1odine in potassinum iodide for 7 days, and afterwards stored in
abzsolute aleohol., Catgut and kangaroo tendon cannot be boiled.
The remainder may bz sterilized by |||"i[||-_«' for half an hour

on three suceessive days before the -IJ?'I'.,||] 1] Horze hair should
be first washed in ether to remove the crease.

158, l'”"-" .":-'.I';.i iz rr,f .,"';' 2 ,-‘.' i) -J'.,:.-J'l ,-' 15 (_l',a,\.l\- fails. — [ e ]m:pl«-c '|'|'
all those engared in surgery require constant attention ; the nails
should e |'-'-|'i. .H]I"H, L.HIFIIH_'«' irimmed and |'|l'|]], and all LaLrs
of skin H::::u‘.'t--l daily. No rings should be wori, The hands
and arms, up to the elbows, must be L||n|'->||-f11i'r serubbed with
a sterile mail brush in hot water and soap. ||~ ng plenty of soap
and plenty of water. Rinse off the soap with water and then
use turpentine and ether to remove the grease, Next soak the
hands and arms in antiseptic solution (such as biniodide and spirit
lotion) for 3 or 4 minutes. Having thus cleansed the hands, they
must on no account touch anythinge that i1s not sterilized, but
should thizs happen the whole process of cleansing should be again
gone through. Sterilized aprons or mackintosh coats are then put
01,

169. The Operating Theatre.- ;

kept absolutely clean and free from all dust, which should he

I'l'i:H‘r'ltl ]I_\' cloths WInnge ot n ;;.*lli~:1-i|].:-' ol ntion. All brass
and metal work is kept polished. All enamelled metal work,
olass, china, tables and are to be cleaned with S04 and
water, or boiling soda water, and 1 in 40 earbolic; floors, walls
and _.._.i'Li]].._,-,_; ]Z-k']'rii.f r-iil:l.E!JLI'|_'u' treated. The lemperature of the room
ghould be maintained at about 65° F.

180. --:-L':-.-'-'!J!.--' il f.f.'if'l.r--‘f'-'.' o2 afions,— The above may be taken
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as the general lines of preparation for operation under antiseptic
precautions. It admits that some germs may be present, and takes
steps accordingly to destroy them,

hecently, however, m: iy surgeons are endeavouring to do away
with riI'ELlHL"liIEh-i in oper: ations to a great extent. This requires
even greater cleanliness than the courze above deseribed ; it is
known as the aseptic method.

181. After treatment of operalion cases.- This is carried out on
the usual lines laid down in the chapters on nursing. The patient
requires watching carefully until he regains consciousness, and if
there 13 ln;-]'||lf-]||-lﬁ. to vomit the head should be turned to one side.
For the first 24 hours after an l:'[m]‘;itllﬂu the dressine should be
frequently examined (withont in any way disturbing it). Should
blood or discharge appear, the dressing will require to be
“re-packed” (.., a fresh pad of sterilized wool applied outside
the original dressing, which must not be disturbed). All antiseptic
precautions must be taken. Should this or any other accident
h:i]r]ﬁa']l {such as urine ]JE'I!“ w]\ihj. the sister or szenior N.C.O.
should be at once informed, as the dressing may require to be
changed.

CHAPTER IX,

ELEEDING OR HZEMORRHAGE.

1. VARIETIES.

182. Bleeding or hwmorrhage occurs when any portion of the
aystem of blood-vessels gives way, or is opened into by injury or
disease. BOmS, =

There are three varieties of heemorrhage :—

(A) Arterial.
(B) Venous.
(c) Capillary.

These three varieties may furthermore occur :

(1) Externally, when the blood can be seen escaping, such as
from a eut.

(2) Interpally, when the blood escapes in the tissues or organs
of the body and ecannot be seen. This variety may be |L=1r'-;_f||1ﬂ‘{1
by the symotoms of the patient, as will be subse :|m-nt]'- described.
BEleeding in moderate quantity into the tissues of the body is often
spoken of as an “ extravasation.”
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2. INTERNAL H. EMORRHAGE,

168. This, as the name implies, is bleeding from a vessel or
vessels inside one of the cavities of the body, chest, abdomen or
skull.

This condition is one which can only be recognised by t]lt‘
VI PLOMms El'!'l.':él.'lll'.'l] ]r.'-.' the .~~':I1‘.'|:]'-.'|'j | 114) ]l ood | ll.]II. r visible as in
the case of external hsemorrhage.

Internal heemorrhage oceurs as the result of injury or disease,

‘1) Symptoms.—The symptoms of internal hmmorrhage are:
Great prostration and weakness, The surface of the body is
blanched and white. The lips lose their colour, becoming ashy
arey. A cold clammy sweat breaks out on the patient’s forehead,
and his features assume an aspect of intense :1h.\§il.'1_"-'. His
breathing becomes shallow, hurried, and sometimes laboured.
At times he yawns and sighs. His pulse is weak and may be
L ert :|][!|!I]-!" L ater the patient gasps for air and stroggles to
obtain it, gradually becomes weaker and unconsciousness sets in.

(2) r":'a.'rm..r:v.’. "w-;'nr.l for a surgeon. Try and ascertain the
cause of the bleeding, If from disease of, or njury to, any part
of the body where ive can be applied, at once apply it. Loosen
anything tight about the neck or body. Give small pieces of ice
to snc h, Do not rive stimulants. Raise the foot of the bed three
or four inches from the eround. "L[n]m. hot water bottles to the
}|;1til-||1".=a foat, ]~._|']r'||1||| -r.n".x.'q?-'n'r.?r,.' (PRI, Avoid all conversation
with him. Try and gently restrain i'.m should he become
restless. Do everything to allay anxiety should he become
nervous about his condition, as this is a most important duty in
connection with the treatment of these cases,

(3) Treatment of an evtravasation.—This is generally seen in
the form of a bruise or black eye, ete. The treatment corsists
simply of rest and the application of soothing lotions.

3. ExTERNAL HELORRHAGE.

184. Arterial hemorrhage.—In arterial hwemorrhage the blood
esCapes from the arteries. It may be known by (1) the blood
'-l.:!r]n r 111 '|E ts or spurts, ]n-l.ul-.p it 18 pumpe d out ll\ the I]t.tlL
(2) 1z bright red colour ; that it may be hllr}[lul by pressing
on the artery between the '.-.uulul. and the heart.

1856. Venous hemorrhage.— In this case the blood K'-"i'_'[l]ll:."l"; from
the veins. 1t may be known by -[I" the blood being of a dark
pur Ehlhil red colour, (2) its :lummw in a continual stream .md not
escapiug 1n spurts, HJ that pressure app lied on the side of the wound
furthest from the heart stops it, while pressure applied between the
wound and the heart does not do so. A Lh'-l:--.*lLl'lL']J'.. [}Uﬁi[i' n, muscular
exertion or straining, or any obstruction to the veins above a
wound, greatly increases venous bleeding. Hence it is much
greater after accidents than at operations.

1686, Capillary hemnorrhage—~The blood escapes from the
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capillaries, and oozes from all parts of the wound, trickling down
to the deeper parts, where it forms a little pool.

Although the above account of arterial and venous Lmmorrhage
gives the usual signs by which they may be distinguished, certain
exceptions may oceur. In some instances arterial blood may
appear as venous; for example, when it comes from the bottom
of a deep and narrow wound, it may flow continually instead of in
spurts ; or when a ‘I.I_I_I_l.|‘.|1_ |-: partly suitocate d it may become of a
dark colour. On the other h: Lluf venous blood ﬁ'\]rl"'(.l'l to air in
its passage from a deep wound, may, owing to its taking up oxygen,
become bright and red in eolour.

1687. Further variet ties.—Further varieties of arterial hsemorrhage
are spoken of as :

(1) Primary.
(2) Reactionary.
(3) Secondar Y.

(1) Primary.—Is that which occurs at the time when the
artery is wounded,

(2) Reactionary.—Is that which occurs after the primary
hemorrhage has ceased, and within twenty-four hours of the
injury or operation. It is due to the patient recovering from the
shock of the injury.

(3) Secondary.—Is Hm: which occurs any time after the first
twenty-four ]muu following an injury or operation, but it usually
comes on about ten days or a fortnight afterwards. It is now rare,
because its chief cause (septic infection of the wound) is now also
Lille.

168. Arrest of cxternal ha mm"*rfrr;' —The means of temporarily
arresting external hwe mmﬂnr-rr until more permanent means can
be 1q“~-:t1| i to by the surgeon are :(—

(1) Pressure.

{2) Application of heat or cold.

(3) Position of the patient,

Pressure—If the bleeding point be within reach, hemorrhage
need cause no alarm, as pressure will control it, however big the
vessel may be.

[t may be applied :—

(1) Directly on the bleeding point, if necessary by means of the
finger or thumb (digital compression) ; but preferably by plugging
tlw \hiilli"f] with a piece of antise En]c oanze,

(2) Close to the wound, between 1t Mlll the ]'l:l”;l_]l the bleeding
18 from an artery) ; or below the wound, that is on the side distant

from the heart (if from a vein). It may be applied by the finger, or

m case of the limbs, by means of a tournique 1. It should be made
in such a direction as to press the vessel against some resisting
structure, such as a hone.

(3) In bleeding below the knee or elbow, pressure may be
.'ltp]r]Ji::-ll by placing a pad in the bend of the joiut and flexing the
imb.

Heat or cold.—Of these, heat is the more effective, but neither

————
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are 80 certain as pressure properly applied. Heat may be applied
by means of hot water at a temperature of from 140 to 160 degrees
'ahrenheit, that is to say, rather hotter than the hand can comfort-
ably bear. Warm water is worse than useless, as it tends to
inerease rather than diminish the 1}[[11“]];‘_ Cold water
effectual as hot ; it is also liable to increase shock.

Fosition of the patient.—This is often of great importance. Rest,
and absolute rest, 1s essential. Lay the patient down, .‘21-1 try to
keep him as quiet as lnn-—]nlv and to allay his alarm. While
keeping the ["I.'| ent lying perfectly still, if the bleeding is from a
limb, raise it and kee B it e |L‘- ited.

As a Hllu pressure combined with elevation (in the case of a
limb) will always check the bleeding until means can be obtained
for |u.!]]hl||liht]_k arresting it

The application of styptics (such as perchloride of irom, &ec.) to
stop bleeding should never be done without orders from a surgeon.
Other methods of permanently arresting hemorrhage, such
tying the vessels, can only be done by him.

iz not =20
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Fic, 39 —CoMPRESSION OF THE BRACHIAL ARTERY 1

Erastic ToUuRNIQUET.

T AN

189. Con ILpre: sgion. by tor :,.,-.',J,.,;r Compression by means of &

tourniquet 1s only apple able in the case of the arteriez of the I1 Iubh

e

F'ra, 40 —EnasTic TOURNIQUET.

where the pad takes the place of the thumb and finger as described
in digital comipression.
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170. Kinds of tourniquets—There are three kinds of tourniquet
in common use—the elastic, the serew, and the field.

(1) Elasiic towrniguet.—The elastic tourniquet consists of thick
elastic tubing which is wound tightly round the limb, and is then
fixed by hooks or other appliances,

(2) Serew {fowrniguets.—The mnecessary parts of the screw
lourniquet are a pad, a band, and a means of tightening the band
50 as to press the pad against the artery and so compress it agairst
the bone.

The pad is placed over the main artery, the strap is passed round
the limb and buckled. Care must be taken that the pad does not
shift from its position over the artery. The screw is then turned
until the bleeding stops.

FFra, 41.—BcrEw ToURNIQUET,

2y Feld "J.-r,-'”'-m ef.—This consists of a ]r1-;|_ fitted to a str: 1|1 and
buckle ; it 1s ap ||1 ed in a similar manner to the serew tourn iquet,

(4 ,."m‘,rur:er el [OUrnique sfs.—The Jln}ntm.l ion of tourniquets will

» dealt with sub sequently.

1?1, Necessity o 'r)u eal care.—lhgital compression, or compression
through a pad of mr.i.-.[*]nl ir material, is greatly to be pre Sferred to
COMm pre 3101 ll‘-. tourn i-l.lllle is. i ST e T1eC h: |:I:LL.|| contrivance, it is
very 1_|[1'|]{_11*l ll estimatc t||1L amount of pressure g.‘UIIU] ".'l-]jl_ti
using a tour ||]- net, and it is a pood rule Ut'.l._'g' to li;_glrttull it
.ﬂ]ﬁi.t'if.]l[l"u to L]I' T |~. the heemorrbage, and no more. If great care
be not taken, serious li]JHlH to mhm structures lying ll':J‘--i." to the
artery (such as nerves and veins) may be done ; this may easily lead
in the end to the death of the limb below, from mortification or
gangrene. So it way be seen that a patient (who if treated with
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care) will recover completely, may well (if treated without care)
suffer the loss EJf a “'I]'L]:- or even of his ]Efl‘. Too illlli.'ll. shress
cannot be laid upon this most important point.

4. FrrTHER INSTRUCTIONS FOR ARRESTING HEMOREHAGE
IN SPECIAL SITUATIONS.

172. Digital compression of the following arteries is carried out
a3 below :

"1,: Common carotid artery.—The common carotid lying in the
side of the neck may be compressed against the spine by pressing
with the thumb backwards and inwards in the hollow of the neck,
formed between the windpipe and the ridge of musele running from
behind the ear to the centre of the breast bone.

Fig. 42 —Diociran CoMPRESSION OF THE CAROTID ARTERTY.

(2) Subclavian artery.—The subeclavian artery may be com
preszed 'ra1 the base of the neck opposite to the centre of the collar
bone. By drawing forward the shoulder, the artery will be more
easily reached by the thumb pressing downwards against the first
rib behind the clavicle.

(3) Axillary artery.—To compress the axillary artery, raise the
arm, place the fingers in the arm-pit and press upwards against
the head of the humerus.

|,
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The vessels of the upper and lower limhs are those to which, in
case of hemorrhage either from them or their branches, tournis quets
and digital compression can best be applied.

Fig., 43.—Digrrar. CoMPRESSION OF THE SUBCLAVIAN ARTERY,

(4) Brachial a; tery.—The brachial artery may be {-nul]:t'-.m-ii
'\-‘-l”l the “F:—.EI-‘:- Jf—f:l]h:—'\[ the inner side of the middle of the
humerus,

Fia. 44.—DiciTAL CoMPRESSION OF THE BRACHIAL ARTERY,
(Best METHOD.)

The inner seam of the coat sleeve, or the inner m: wgin of the
!I'Hl]?“-u may be taken as a rough l'_:lruu_ to the course of the artery.
Extend the arm at right a l-fr]u from the body. Then stan .;1;1.r:7
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behind the limb, grasp the arm about the middle, the fleshy part
of the fingers resting on the inner edge of the biceps muscle, thumb
on the -:H][hj-:l_g_ of Hu‘: limb., C OIpress the a riery a '__.1i|.-1, the bone
Huﬂiri"n[_l\' to arrest the hsmorrhage. In m u1_—~u.,; this method
the fact of the artery being proj u:lx compressed is evidenced by
the absence of the pulse at the wrist. If comp ressed as In
K ||;_{. 1.;}. the .LTHI} call be more s.t'l'llll'l- press ed against the 1J[J[|l"
and there is no danger of it slipping away un 'H. the muscle.

I:.'-]} Rodial ond wina arierics. Hemorrh L ony these veasels
may be checked either by pressure on the f-'E'.iE'} artery or by
the flexion method with a pad in the 'I--nnl of the elbow, the
forearm being kept in position by a L.n- dage passed round the
wrist and arm ; the limb then Lui andaged to the side of
the chest,

I:[i;i Palmar arch.—The '|r||-1_-L]1't'¢r may be arrested as deseribed
above under the last heading. The application of a graduated
compress to the palm is not advisable.

(7) Abdominal aorta.—The abdominal aorta may be compressed
]h‘f l].l..\L[JII-" the thi: -'IH on the abdomen, and E'j'q'.“*‘-’i!l'_"' backwards
against the vertebree at the level of the navel, but slightly to
|-l"tl ]L"fq.

Fig. 45.—DigiTaL CoMPRESSION OF THE FEMORAL ARTERY.
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(8) Femoral artery.—The femoral artery runs from the centre
of the groin down 1111. inner side of the thigh to the centre of
the back of the knee joint. The artery may be compressed
against the hip bone by pressing at the fold of the groin, or
against the upper end of the thigh bone by pressing backwards
and vutwards on the line of the artery, some four fingers’ breadth
below the In]d of the groin.

(9) drteries of leg and foof.—Direct pressure on the bleeding
point, or [|| the course of the artery above the wound, should
first be tried. If unsuccessful, compress the femoral artery as
above dezeribed.

(10) Pemporal artery.—bBleeding oceurring from this vessel is
best controlled by an :ll]i’“:-li"]:llll._. pul being tt[mhu] directly to the
hleeding spot.

(11) '*--Lrefp Hmemorrhage from wounds of the scalp and forehead
can be controlled by an antiseptic pad and bandage.

(12) Tongue.—Hiwemorrhage from the tongue, if the wound
suthiciently far forward to permit of it, can be controlled by
pressure with a pad of gauze. If this is not successful, pass the
tinger to the back of the tongue and press it forwards against
the lower jaw hone. '

(13) Lips.—Hemorrhage from the lips can be controlled in a
similar manner, or by grasping the lip on each side of the
wound.

(14) Cheek.—Hwemorrhage from the cheek may be controlled
by UfJ[rI]J['{“'--lI!]" the wound between a pad of gauze placed on
the wound and the forefinger, which is placed inside the mouth.

(15) Throat and palate.—Hxzmorrhage from the throat or palate
can be most readily dealt with by giving ice to suck.
Hiemorrhage from the t.nlh from which a tooth has been rece ntly
extracted may be arreste ol by pressing into it a small plug of
antiseptic gauze or wool.

(16) Nose.—This is called Epistaxis; it may be treated by
making the patient lie down and holding a piece of ice, if vail-
able, to HJE! bridge of the nose, or the |u11m11|. may be directed
to sniff ice-cold water up the nostrils. The application of cold
to the ]|.'I]H.: of the neck is often effectual. K E'[']ﬂ'!]g both arms
fully extended above the head is also of value.

These methods being unsuccessful, a surgeon should be sent for,
as the nasal passages may require to be plugged before the
hzemorrhage can be controlled.

(17) Varicose veins.—This generally occurs as the result of an
ulcer, from the tloor of which the blood will be seen to be issuing.
Place the Enulh nt lying down and elevate the limb. Apply
an antiseptic pad. Bandage the limb above and below the
bleeding point. Keep the ]rr11n1u quiet and the limb elevated.

(18) Hamoptysis and Hematemesis.—Bleeding from the lungs

s known as hemoptysis. Bleeding from the stomach is .'nuu-\'- I
as hematemesis,
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The following points will help to distinguish them : —
21 I =

Hemoptysis. Hematemesie,
1. The blood is bright red in 1. The blood is dark in colour,
colonr, and may appear like coffee
EVLTLER
9. It iz frothy from being 2. It is not frothy, but may
mixed with air. be mixed with particles of
f“”‘lla
3. It is conghed up. 3. It is vomited up.
4, As a rule the patient does 4. A feeling of sickness is often
not feel sick beforehand. felt beforehand,
5. The patient is probably 5 The patient is probably
guffering from disease or suffering from disease or
wound of the chest. wound of the stomach.

[3, I:]-Illli mav he il:i:—i.ﬂ{'l.], i'I'I ii]!_‘
motions subsequently.

It must be remembered that blood may be first gwallowed
and afterwards vomited, so a patient may vomit blood which has
really come from hizs noze,

CHAPTER X.

FRACTURES AND THEIR TREEATMENT.

178. Definition and causes.— When a bone is broken it 1s said
to be fractured.
The causes of a fracture may be :—
1. Imjury.
2. Ihsease.
The violence may be ﬁl)EJiLul (a) directly or (b) indirectly to the
bone, or it may be broken by (¢) museular action.
Disease of the bone itself m: vy =0 weaken it, that it breaks much
more easily than it naturally would.
174. Fracture by direct violence.—The bone breaks at the spot
STriac h Or CI'ns ]]1(] Il'nt'.ur]i,ul,,v Iy be ecaus [il ]:H. & L.IJ.L..A |ll|.]ll_'
the passage of a wheel over the part, etc.
1".'?5 Fracture by indireet violence.—The bone does not give way
. the point struck, but owing to the shock being tl.nmm]ttwl
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it iz broken at some distance from the actual seat of violence,
As examples may be mentioned : the frequency of fractures of
the collar bone from falls on the hand, and fracture of the base
of the skull tromn a fall from a Ir:I.'i.'_;'E:[ on to the feet, In the
hirst ill:-'!.'l]'l-'l', the violence is .'|1r|.|:i|'(l to the hand, and the shock
travels up the arin to the clavicle and breaks it

: and in the
second inatance the

shock is transmitted from the feet, through
the legs and spine to the skull.

178. Fracture by musenlar action.—This
conlraction of I]|.:- muscles. It is 1ot
fracture as the above, Fractures of the patella or knee-cap are
not uncommonly caused in this way.

177, Varieties.-

13 caused by wviolent
g0 common a cause of

J'"Ir'll'iﬂt‘l'ri are I]"F"]'”'l"i a8 i—
|.. Hi‘“l;'!l'.
2. Compound.
(1) Simple fracture—When the skin over the bone is
broken the fracture is said to Le simple.

% i
oL

Ekin not broken,

(2) Compound fracture— When a wound through the skin
and soft parts leads down to the break in the bone. the fracture
is said to be compound. Compound fractures
serious injuries than simple fractures.

178. Complicated fracture.

are much more

A fracture (either simple or com.
pound) 18 said to Le ¢-|r|||];|i--;|i--¢1 when, in addition to the breal
in the bone, the arteries, veins or nerves of the limb are injured ;
or when the |!:.‘:-,=_' or the ]l!'itill dale E].‘l]'n.'l_'_{l--'l |-I*.' i 'rl]'ui.u-n .1'ii| o
skull ; or a fracture may be complicated by a dislocation of the
bone in addition,

Fractures are further divided into -
1) Complete fractures, when the bone is broken richt across,
(2) Incomplete or greenstick fractures, when the bone is




partially broken or bent. This variety is most commonly seen
in children, because their bones are softer than adults.

Wound in the skin and soft parts, leading
down to the bone which is prod r'.llﬁl'.l'_’.

Fig. 47.—Courouxp FracTURE oF TieIA.

(3) Comminuted fractures, when the bone is broken in several !
pieces, or even pulverised.

179. Impacted fracture.—When a bone is broken and one frag-
ment is driven into and |i|'i_u|_x' fixed in the other I-I'.':_'_E'Iljl_‘ll‘-_.. the
fracture is said to be * impacted”.

180. Line of the fracture—-The line of the break may either he |
transverse, oblique, spiral, stellate, or wedge-shaped ; the two |
latter being commonly seen in gunshot mjuries,

5. i.l'.l.‘- ot W R ._'|-:||.:l 1|.‘|.-._'|-|:_l|'|-. ri!'l" &l il'il.. [:.‘!| ncted.
or stellate,

1. 48, —DraGrAMS oF FRACTURES.

181. Signs of fracture.—It may be known that a bone is broken,
by the following signs :(—
(1) Pain; which is generally referred by the patient to the
point at which the boune is broken. :
(2) Loss of power, i.e, that the limb cannot be put to 1ts !
proper use ; for instance when a leg is broken a man cannot
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stand upon it ; when an arm i3 broken the hand eannot be raised
to the back of the head.

3) Alteration in shape; the limb may be bent, twisted, or
shortened, and, when compared with the sound limb, it appears
of an unnatural shape,

(4) Unnatural i obility : that 12, when the limb is handled it
gives way, where, if sound, it should not be movable.

(6) W hen handled, which should not be unnecessarily done,
there 1s }_:I.':]'I't.]-i.-l."- F I',z't'ii-"i’.:_’;,'_‘ sensation, caused ]l_'..' the broken ends
of the bome grating against one another. This is known as

crepitus.”

(6} Swelling of the limb is generally present.

-,) The ]ntwnl may have expe :rienced the sensation of a sudden
snap or giving way of the bone.

182. Mode of rEpPIr. -The repairv (or wnion as it is called) of

fractured bone 1s a similar process to that already described
under the “healing of wounds,” but it is modified owing to the
process Iélking ]Jl'l.t'l" in a different kind of tissne, A [nrnrw has

its blood-vessels just as any other portion of the hody : it must
not be looked upon as a hard, bloodiess structure, I-|11 as a
portion of the living hody which is itself alive. The blood poured

ount at the time of the I:]'|ILI‘ sets into a |L=]l'ir like mass, which
ultimately becomes formed into new bone. This soft mass which
is going to become bone is called * callus,” and it surrounds the
broken ends of the b ne, and holds them rum]'-r together. After
the lapss of months a large portion of the callus at first formed
becomes absorbed, and in 1]10 end, there may be very little trace to
be seen of where the fracture has been.

[n order to allow the process of repair to proceed naturally, it is
necessary that the broken ends of the bones remain completely at
rest. Nature attempts to ensure this by causing pain when the
limb is moved, and to assist Nature, and secure immobility, the
surgeon fixes the limb in splints, or takes other st eps to ]nuf-ni
the ends of the bones from moving,

The time taken for a fracture to unite firmly depends upon the size
of the bone ; afinger hone, forinstance, may unite in fourteen days,
whereas the thigh-bone may take two months or more.

183. To prevent further injury.—If in doubt as to whether the
bone is really broken, the case must be treated as one of fracture.
Handle the limb ﬁli]l the greatest gentleness, in order that there
may be no risk of further injury to the part, ]:E'Ltmﬂ' in mind that
a ummlv fracture may easily be converted into L]n* much more

serious compound or HJ]]]PEH.HE!II fracture by rough ]|.'1|1||li|'_:_:_

184. Removing the clothing.—In removing the clothing the
greatest gentleness must be used. In the case of a fractured thigh
or leg, Lht‘ulltmdr seam of the trousers shon'd be split right up.
Braces musl be unfastened all round. There must be no :Imrruin-r
on taking off the clothing. The leg of the cut trousers should
then be very carefully drawn to the inside of the injured limb, and
the leg of the trousers on the sound limb can then be pulled off.
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The sock should be cut off, after the boot has been slit up
the back seam, fully uniaced and removed. In fracture of the
arm the coat seam and shirt must be ripped up. Apply splints
]umll] L];{: Ihimba, 80 as to ‘r'r'.':l]--i' 1_E:r1 f:.'lf_'_111-.".|-‘.='. i]:lh'&r;'l'.'||'l'.l‘,

In dome this there need be no effort made .'1"-';,|,|':1':':l'; b T'»:‘;|1.":: .
the fractured parts, but merely in a general way, to l'-'n"u-'" LF @
deformity by first fastening the lower bandaze round the cavefully
applied & ]||1||1» '|.I-.II.|.'I r gently and slowly in the line of ll:e: ]:m!:,
and then securely fastening the upper bandage. To support the
Limhb l'!].l.'l'[|’:l;|j:.' lE'-l.' H]?]:III. should extend ||:"\".III:=. the j-ulill!ﬂ above
and below the fracture.

185, ,‘-'J..-"a'.;'-- “4|-!i3;1.«' consist of supports made of some un-
yielding material (wood, iron, ‘i.-'|'f+||'.'|_-1-l] zine, pasteboard, ete.),
VALYIDgZ in .'L"I!j_:'rll._ width, and shape with the part to which they
are to be applied. Before being aj |IL|L d they shounld be padded
with some soft material, to protect the limb from the hard surface

and edges of the splinr.

188. Pads for splints.—These are usually made of soft linen ov
calico, stulfed with cotton ma--] mixed with tow, or with tow alone,
Care must be taken that the pads are quite even, and contain no
lumps of tow or wool, which should be well teased out. Pads
should be large enough to protect the limb from the edges of the
splint. Some splints are covered with jaconet to keep them clean
and the pads dry.

They are bound to the limb bandages or tapes, so ihat
when fixed the limb is protected and held firmly in its proper
!II':-“EIZII:,

187. Moving a patient.—In moving
the limb should be prevented as much as possible. In the upper
extremity the arm may be supported in ashing and tied to the side.
In the lower extremity the limbs should be “tied together at the

v patient all disturbance of

knees and ankles.

[n no case should a man with a broken limb, or supposed broken
limb, be moved until splints have been applied.

188. After treatment—The subsequent treatment of fractures,
that is, the setting of the bones and tinal application of the splints,
15 carried out by the suwrgeons; but it is necessary that the men
should ]m familiar with the apparatus in general use in military
hospitals, in order that they may render intelligent assistauce,

The ‘.f---"f:uf g are wscd for the treatinent of various fractures.

189. Rattan cane splints for the limbs, japanned iron wire ar:
splints, sheets of perforated zine, with th ars, hammer, anvil, an
riveta to shape and j-.-lll. them, plaster of Paris, and sheets of
pasteboard ; gutta-percha, |:-]--]r]..ht~-., felt and leather, which
have to be cut to h]l.l]rr: and softened in water. There are special
splints for certain parts of the body :—For the thigh bone. Liston’s
long thigh splint (generally jointed for packing); for the lower
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part of the thigh bone, Mclutyre's splint; for the leg, the same
splint or a metal back splint.

190. Frocture bed.— For cases of fracture it is necessary that
the bed should he, even and firm, so that in a case of fractured thigh
or leg, for instance, the limb can be kept quite straight and immov-
able. Bourds are also used for this purpose. These can be place:l
under the limb, leaving the rest of the bed free. A six-foot table
can be used.

191, Sand-bags.—Bags filled with sand are very useful to steady
a limb. They are placed on each side to prevent movement, and
to steady it.

182. Tight bandages.— After a splint has been applied there may
be much pain and swelling of the parts, due to the bandages being
too tight. The orderly should at once inform the sister or non-
gkr1||]:i5:¢ni-|]}L'1l officer.

193. Plaster of Paris Hii'-'-!rtuf-x'. For a ]r]=1.--11=|' of Paris F]f]l'i.'i]T there
are required one or two pounds of fresh plaster of Paris, which after
the tin has been opened should be put on the hob, near the fire, for
twenty minutes ; one or two flabnel bandages ; three or four loose-
wove or muslin bandages ; two clean basins, one for the dry plaster,
and the other for cold water ; a ne wspaper 18 spread under the limb
to protect the bedding. Method of applying : The muslin bandages
are goaked in water ; the flannel ]:uir.'.Ll._':{l 18 wrapped round the limb,
which is then covered by ome layer of the wet muslin bandage ; a
handful of dry plaster is taken, qli]'|'n:-n] into the cold water, and
smeared on; another Ll:l'l]:l.- re 15 applied, and covered with more
plaster, and s0 on. The limb is kept carefully in position till the
]'t-t.xl- r sets. BSalt in the water quickens setting, gum mucilage
delays it. To remove the plaster of Paris from the hands, wash in
a little soft sugar and water.

194, Improvised splints.—On the battlefield, or in cases of emer-
gency, speciall y-made splints may not be at hand, and it therefore
becomes necessary to contrive an apparatus which shall take their
place. Such splints are called improvised splints, and will be dealt

with subzequently,
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185. Under this heading only the more common fractures will
be discussed. (1) fract .rr’-"-l.f the gpene.—This injury may result from
“l]] g from a hei 1 -’]lt on the h.u I across a bay , O 011 ll:. 1nneven <-’tu1i]1e|
or fm..1 a fall upon the head. In this F].i«.|l:111_‘. the h.!h.!}m. are
broken :-.n-’ displaced ; the spinal cord and nerves are damaged
according to the amount fariil=|JlLLt nent present. The result |:uall--'

[J[Ll]lll. te or '|H.| tial "H.!-:l.l"-“'l‘-i f the parts below the seat of l'nu,i,qn_

Trealment :

() h » not attempt to move the patient until a medieal officer
arrives : but,

(b} lr 1 .nm':;c-rm 1s available within a reasonable time, proceed
to render first aid yourself.

(¢) Pass some form of support beneath the patient ; for example,




83

a blanket, sheet, roll of canvas, ete, taking care in so doing to
disturb the sutferer as little as possible, and that he himself makes
no attempt to roll over.

(dj After this has been done, poles must be fixed on to the
support on each sidea.

(e) The patient is then slowly and with the ntmost care placed
upon a stretcher, board, gate, etc., and carried, if possible, by four
people to the nearest place of shelter, where he is kept absolutely
quiet until the arrival of a surgeon.

(2) Fracture of the skull.—The patient may be quite unconscious
or only dazed ; there may be bleeding from the mouth, ears, or nose.

Treatment.—Keep the patent absolutely quiet until he can be
seen by a surgeon. Do not give stimulants. Take special care of
the ears, ete., so that no dirt or septic matter may get in. This is
very important, as bleeding externally means that the fracture is
compound, and if septic matter gets in, it may lead to inflammation
of the brain., If available, plug the ears and nostrils with a piece
of CFAZe or wool moistened 1n .'HI':["\'»I.'E”'iU solution.

(3) Fracture of the pelvis.—This 1s nearly always due to severe
direct violence, such as the passage of a wheel across the body.

Asarule thereislittle displacement of the bones ; and the treatment
.onsists in keeping the parts at rest by means of a broad bandage.

(4) Fracture of the lower Jaw.—In addition to the usual signs of
fracture the following are often present.

(@) Inability tospeak or move the jaw with any degree of freedom.

(b) Irregularity of the teeth, noticeable on looking into the mouth
L1y ]5:1-::-i§||f_: the 1-:t'-lf_'"L'I' ;1:'1-['._!:' them.

(¢) Bleeding from the gums,

{a) Salivation.

Treatment.—Apply the four-tailed bandage as described under
the heading of “Special bandages” and remove the case to hospital

forthwith.

(5) Fracture of the ribs.—When a rib is broken the patient
complains of severe pain on taking a long breath, and crepitus may
be detected on placing the hand over the injured part. In addi-ion
to these signs, when the lung is injured, as is often the case, blood
mayv be coughed up.

Treatment.-—Apply two broad fold bandages firmly round the
chest, in such a manner that the centre of one baudage is immedi-
atelv above and that of the other directly below the seat of fracture,
the upper half of the lower bandage overlapping the lower half o
the upper. The bandages should then be tied off on the (I]JEH::-GIIL:-.
side of the body to the ijury, knots slightly to the front. When
the ribs are ecrushed in and the lung is severely injured do not apply
bandages to the chest, as great damage may be inflicted by the
fragments being still further pushed into the lung. In this case
lay the patient down, slightly inclined towards the injured side,
loosen all clothing, give small pieces of 1ce to suck, and place an ice
bag over the injured area. Apply the greater arm sling in either
case and remove at once to hospital.

\22G2) F 2




54

i 'f'Ei:] Iracture "?1'_."‘ the collar bone.—This 13 caused either 1".-"- atall om
the shoulder or outstretched hand, or by direct violence applied
{ the collar boue 1tzelf. ‘The arm on th ';:Ejll'l'i d side 1a helpless : the
| |.J':lif-; t generally supports it at the elbow u'i']l his other hand, and
| the head is inclined towards the injured sid Un examinineg the
' 1:2Jl'.|';--| side a 1[qu11'||-l rin the of l."_:' collar bone will be at
: once apparent ; and to this point the patient will vefer most of the
i pain from w hic i| he suffers.
| Treatment.—After having removed the coat and all NeCessary
L clothing, place a pad about the size of the closed fist in the axilla
i of the injured side, and apply the bandages for fractured clavicle
& as deseribed under * Bandaging.”
i,‘ .-]: {(7) Fracture of i wpper arm.— 1 he upper arm may be broken
i 1 («) near the shoulder, I:n'rl ,.I.-mr the centre of the ]--:'_c-: or (¢) near
! .|:'., the slbow :!'.'E-'I'I[. The usual si ong of fracture are present.

i Treatment.—IE the fracture is near the shounlder, put a pad along

the inzide from the arm-pit to the elbow first ; then band the

i
1
i

affected arm to the side by means of a broad fold ||:||:-;|_:L_*_:|3-1 tle
l.""ll‘]'t‘ over the centre of the arm and ends El'l.—!-'1'-l| round the !_H’_‘Ill;,'
and tied on the o ]:---ih:l-' aide, "'.|J}-"‘- the leszer a1m .M-!.i]!:_'. -

[f the fracture oceurs in the shaft or middle ]|rr1i1:-r1 of the
.In'llliil': four short *-|-|ir:1:x' st |-l'.'|||;|.'Li'll to the arm, in l-]'l'l]i', be-
hind, and on either side. Care must he 1'|!'\-:l.:] that the front splint
is not too long to prevent easy bending of the elbow, and that the
]'-:i.r'L}.'I:E'_'."« ]'1'11.-.i.|lnl_.r the hlj.li.l. in }I-.ZIHI‘I_III'H are appl lied above and
below !::f'.".._ not over) the seat of the '.hl_tll-t' J.] EJJ_‘, the lesser
arm slinge.

If the arm bone is broken in its lower part mear the a]‘l*‘.'!.'.,

the fo I:'-;|:|‘||| should Le bent up, the .-:ln:_i|;l albout to be dezseribed
.|_|- || I .,, ] 1_|1 A h|||1t;1-' Les |I |-1' :'! L i Aler arim =-||"| JELL:
i\‘-t"ll"x-'*-"f modera! e1y thin "-'ll.l-'l.] about three inches '.l.ln..q"'u.'::t

}
long enough to reach ]-'--||| the arm-pit to the elbow, and the other
from the elbow to the i rl""l :i!"" : bie th -.'H'l- topether so as to fo :'i;g
a riehit ;Ll._l_:;u‘ or sort of i ital I.. and app _'. the g1 |.,_J| thus ]l. 1114
on thie inner side of the a
abuove and below the fracture. Keep the thumb peinting i!]m'.':1-|:-.
A ready-made angular sp
1h|.'|l'l.‘: of the above.

(#) Fraciure of the fore-orm.—0One or hoth bones of i1he forearm
may be broken, the signs of fracture not usually being so evident
in the former as in the latter case. There in cenerally 1n all cases

loss of power and acute pain on moving the limb, and deformity at

i and fore-arm by means of bandages

int, if available, may of course be used in

the seat of fractire. A transverse fracture at the lower end of the
radinsis known as a “ Colles fracture ; it is very frequently of the
impacted variety.

Treatinent.—1s the same whether one or both bones are broken
Bend the fore-arm an I'-_L_;]|-. "”'.'-r-'t'?"‘ 10 1].1- Arm, “I‘"t']_li]l.'_:: i]u- 1_E'_||:|:'t|-
nppermost and the pa of the hand towards the bhody. Then
apply two broad splints on the inner and outer sides of the fore-
arm respectively, the former being long enovgh to reach from the
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elbiow to the Ei::_'f-.'l'.--'-J and the latter from the elbow to the Lack of
the hand. Bandage, if possible, above and below the fracture,
steadying th: hand by another bandage. Finally appiy the
greater arm sling.

[:EI,' Fracture ri_."l the u'-'?-n'-.-f.'f- bone.—The 1]Jl'r}| bone Ty be brolen
by direct violence, the hone giving way in this case where the
foree was .lH!I‘:L- 1, or by indis ect violence, ',lllwl'it is usually well-

marked shortening of the limb, and the fcot of the injured side
is often turned outwards.

Preatment. —(a) Bring the foot of the injured side into line with
the sound side, by gently and steadily pulling upen it. If an
assizbant is at han l, orive the foot, after it has been drawn into its
proper place, to 3:’111 to kee [1 in ‘r||-|flnll until splints, ete., have
been applied ; or pending the application of splints i’. e foet may
be tied Lcu:_feli]u-i at the ankles,

(&) Apply a splint on the outer side of the :',u_iin'.-ll limb, long
enourh to reach from the axilla to beyond the foot. A rifle (see
“rifie FJ;II'H["", broom handle , OT any E']“‘- of wood ]r.-:!:;l’ L:'..lul1_'_;||r
may be used,

(¢) .-"l.]r]rl:,' a second _a']:l]f“{ on the inside of the fractured i[l.i_;j__':l
i'*"i""i"'—i from the fork to the knee,

(¢f) Secure the splinis in position by bandaces as follows : The
first is passed round the chest jl1.~:l below the axille, and the second
mnd the pelvis ; both these should be broad-fold bandages. The

rd and fourth, which are * narrow-fold ¥ bandages, should be
"'Jl*ll‘-'l l*' il Illll' thi _'L- above and below the fr acture, so0 as to
enclose the th I"]I and b '1 h =~|J|.Iti[=- Another bandace shoald be
passed round the leg enclosing the long splint. Fasten the ankle
10 the lower end of the long splint. Finally the injured limb
should be bandaged to its fellow.

I
i |y
LoER

It "J'- 5 '~'_||I"J'?-e il

The following are the rules for the application of a rifle splint
(Fig. 49), Remove the bolt and sce that the rifle or magazine
cantaing no ['.‘H'I]'[l]-fn 5.

Take a narrow age, place it over the heel plate of the
butt in such a way lJ|<| two-thirds of its length are in what will
be the outer side : .l!..l.l. one-t other side of the 1 mtt, take
a half hitch round the butt with the long end, making a half knot
on the outer side above the D for the sline. Tie the ends so as to
form a loop about two inches long. This is for the perineal
bandage to pass through, and is called the butt loop. Leave the
magazine in position, ]nlau-t-tlw- rifle along the injured limb, buit
towards the :lllnjrit magazine 'I'I]H.lf‘l"':l:l iet. Take a narrow-fold
]Hmll-'l'1 place its centre over the ankle of the injared limb, pass
the ends behind, enclosing muzzle of rifle, cross behind, With
the outer end take a turn round the muzzle in front of the fore-
gight, bring both ends up, cross over instep and tiz off on tle
inside of the foot. Take a narrow fold, pLu:- 1ts centre in the
fork, bring one end out behind, the other in front of the limb :
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‘\;-.I :III 1. Narrow fold laid on.
L) : :
‘l':'l 2. Half-bitch and half-knot above “ I
WA sling,
1.'1 1
\ 3. Butt loop formed,

Fia. 50.—Forumatioxs oF Bourr Loor.
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ass one end through the butt loop and tie, gradually tightening
the knot as the limb is gently drawn to its proper length. Iass
Lboth ends round the 1u|H 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-iold
bandage tied off over the rifle. Take a broad-fold bandage, 'FJ ace
the centre over the butt of the rifle, pass the ends round lhv body
and tie off on the opposite side. Tie the patient's legs together by
placing the centre of a broad fold over both ankles, pass the
ends behind, cross, bring up, and tie off on top between the legs.

(10) J".rr:rfw:; of the knce-cap.-——The knee-cap may be broke 1) by
direct violence, such as a fall on the knee : or by muscular action.
The f1':Lg1||L'11l.-: will usually be easily detected ‘and are generally
well apart.  The limb is helpless and the knee-joint rapidly swells.

’:'r',u atment.— Plac |~ the patient in a half-sitting ]:lr|=i:;'--|L go ag to
relax the muscles of the thigh, then apply a back spiint from the
hip to the heel, fixed by a bandage 1mzr|-q the thigh and above_ the
aukle. A mnarrow-fold bandage laid above the upper fragment
may be crossed behind the splint, and l!.u1 tied off 1n front below
the lower. The heel should be kept raised by resting it on the
sound foot or a folded coat, and an ice bag be applied over the
Enee jomnt.

(11) Fracture of leq.— As in the fore-arm, one or both bones may
be broken. The usual signs of fracture are present |.Il!|. if only one
bone is broken there will be no marked shortening of the limb. A
break of the tibia (shin bone) can generally be re: I.E]]"n felt beneath
the skin. The fibula often breaks about three inches above the
ankle ; fracture at this point, combined with dislocation of the
foot ontwards, is known as * Pott’s Fracture.” Care must be
taken not to mistake this aceident for a dislocation, or even
gprain, of the ankle.

Treatment.—The limb should be bronght into position and steadied
by drawing on the foot, ete., as deseribed in the treatment for frac-
tured tltl'fh Splints should be applied on the outer and inner sides
cf the limb, reaching from the knee to beyvond the foot, and both
iegs bandaged together,

(12) Fractures of fingers or toes require no special mention. They
are treated on ordinary lines.

(13) f-'f'f“f!‘f”’“*f fractures.—Any of the above fractures may be

compound. They are much more serious injuries than simple frac-
Iu res because of the wound in the soft Ju1L- leadine down to the
bone. The greatest precautions must always be taken against
septic infeclion of the wound ; as if this occurs, inflammation of
the bone may arise, leading perhaps to general blood poisoning and
death.
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CHAPTER XI,

DISLOCATIONS AND SPRAINS.

1. Humerus. 2. Scapula.

: 51 AND 52 —DISLOCATION OF THE SHOULDER JOINT.

f the Humerns Dislocation of the head of the
Humerns backwards on to the
Scapula.

m of the head
5 into the arm-pit.

196. Definition.—When an injury to a joint occurs and the
ligaments ave torn, the bones may slip out of place. This is known
as a dislocation. If, however, although the higaments are torn or
ﬁj'r-.,-[--]w.:]f, the bonez do not :-:!i'!r out of ]J].‘L:'E', the result is known as
a sprain.  Some joints are much move liable to dislocation than
others : * ball and socket” joints on account of their extensive
range of movement are more frequently dislocated than *hinge
joints ¥ ; for instance, dislocation of the shoulder joint isa common
injury compared to dislocation of the elbow joint. Again, joints
which depend largely upon the support of the surrounding
muscles (such as the shoulder joint) are more frequently dis-
located than joints in which the bones themselves give the main
support (such as the hip joint).

197. Signs of dislocation.—The signs of dislocation are :

(1) Alteration in the shape of joint when compared with the
one on the opposite side,
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(2) The end of the displaced hone can often be felt through the
skin,

(3) Alteration in the length of the limb.

(4) Inability to move the joint.

A disloeation can be distineuished from a fracture by :(—

(1) Its always happening at a joint.

..?:I }5_'-' there }l1~i||:_[’ no :_fj'n:h]_r_-"

(3) 1f the end of the bone ean be felt it iz found to be smooth
and rounded in dislocation, sharp and angular in a fracture.

(4) The limb, instead of being unnaturally movable, as is the
case 1n a fracture, is unnaturally stiff.

It must be remembered, however, that a disloeation may he
combined with a fracture ; as, for instance, fracture of the humerus
with disloeation of the shoulder joint.

A dislocation may also be compound ; the meaning of this and
need for special care has already been mentioned.

188. Signs of a sprain.—(1) Severe pain, increased on move-
ment.

(2) Imability to bear weight on the limb.

(3) Swelling round the joint.

(4) Absence of special signs of fracture or dislocation,

Treatment.—The reduction of dislocations must be left to a
Surgeon. Any attempts at reduction by one unacquainted with
the necessary manipulations may lead to severe injury to the
patient. ;

Sprains require, as a rule, rest and the application of evaporating
lotions.

e

CHAPTER XII.

BURNS AND SCALDS,

180. Immediate treatment of burns.—The damage to the hody
occagioned by burns varies with the degree of heat applied to the
part burnt— the more intense the degree of heat the more severe
the burn. As regards immediate treatment, it should be remem-
bered that severe burns, more particularly those situated on the
heard, neck and trunk and these which occupy a great extent of
surface, are likely to be attended from the outset by serious con-
stitutional disturbances deseribed under the head of * Shock.” and
from which alone the patient may sink unless preperly supported.
Burning clothing should be extinguished by laying the person on the
ground and rolling him up in a rug, blanket coat, curtain or
anything of this nature that is handy,

-
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As the danger to life in severe burns comes from shock, the
sufferer’s general condition should receive attertion first of all.
This is important.

The charred surface is temporarily protected from septic
infection, owing to the germs in the skin having been destroyed
by the heat. The treatment of shock should be carried out as
described hereafter.

200. Dressing of burns.—The points to be aimed at in all cases
are protection of the injured surfaces from the air, and relief of
pain. A burn or scald must be covered up as quickly as possible,
and should on no account be exposed to the air longer than is
absolutely necessary. This will be best aceomplished by removing
burnt elothing which 1s not adherent to the charred surface ; never
attempt to pull it off, but cut it. Any clothing, etc., adherent to
the burnt surface should not be touched, but allowed to remain
where it is. The injured part may then be immersed in, or be
bathed with, warm water to which some bicarbonate of soda has
been added. This will float off any charred clotbing, ete., sticking
to the part. The scorched or buarnt surfaces may be dressed with
lint covered with aseptic vaseline and borie acid powder. After
the part has been dressed it should be enveloped in cotton wool
and put in a position most comfortable to the patient. The
dressing had best be applied in a number of strips, rather than in
one large piece. This renders their removal subsequently easier to
the sufferer. Also (where a large surface has been burnt) by
dressing in this manner, and go exposing only a small portion al a
time to the air, the tendency to shock is lesse ned. Boric ointment
spread on strips of lint can be nsed in the same manner. Deeper
burns destroying the skin are liable to become septic and require
such antiseptic treatment as may be ordered by the Surgeon.
surns should after the first dressing be dressed as seldom as
possible. During the subsequent treatment the chief danger 1s
sepsis, and its results. Also when the parts beneath the skin have
been burnt the formation of disfiguring and deforming scars is
frequent. To prevent and diminish these sequels the sufferer
requires very careful nursing. [nflammatory affections, such as
phneumonia, may follow after burns.

For burns of the face the dressings should be applied on a mask
of lint or linen, in which holes are cut for the eyes, nose, and mouth.

201, Scalds and their treatment.—Scalds (which are caused by
the application of hot fluids to the body) should be treated on the
came hines as burns. When blisters form they may be pricked to
permit the escape of their contents, but every endeavour should
he made to avoid breaking the skin more than 18 NECESsary.

[f (after the first 'In-ir]-;i'u_g',‘ which should be done at the margin}
the blister becomes again distended and 1s painful, a fresh outlet
should be made and the fluid allowed to escape. The convalescence
from extensive burns or scalds may be prolonged and tedious,
and after the first ten days a genercus diet with tonics will be
necessary.
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wvie focelion frone S ra“-“'.:,w-:'-;zf very kot waler 6r by inhaling steam.
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202. This is rather a common accident among children, and is
always serious. It may become rapidly fatal from swelling of the
upper part of the larynx causing obstruction to respiration,
freatment in such cases must be prompt and the sufferer
constantly watched.

Treatment . — Apply fomentations to the front of the neck,
from the chin to the top of the breastbone (sternum). Keep the
patient sitting up and give ice to suck. It is best to have the
sulierer at once seen by a surgeon, as surgieal treatment may be
required at any moment.

CHAFPTER XIII.

SHOCK, LOSS OF II'Jli:llilf'ﬂ'l‘:"r'lﬁIlC!'T.,T::“]."*IESS= AND FITS.

208. Shock is a condition produced by any severe injury or
emotional disturbance., Tt is usual as the result of pain, or of
injuries such as extensive burns or serious mutilation of the body.
The sufferer becomes pale and eold, he lies in a s mi-conscions and
}tl.'l]rll'.‘ﬁ state, the face !I:TL"}'.I.'I], the t;EIH “_._-],:.-? the temperature sub-
normal, the pulse feeble or almost absent. e often breaks out
into a cold sweat, and may have fits of shive mg or he restless.

Treatiment.—Restoration must be attempted by placing the
patient in bed with the head low. Restore warmth to the body
by warm bed-clothing, hot water jars to the extremities, or the
asplication of a mustard poultice over the heart. Administer hot
drinks and stimulants in small quantities, but take care that the
putient is conscions enough to swallow, or he may be choked Ly
the fluid passing into the larynx.

E'D':L .|'r.-'r-"“'.'-.--':.-'r-'.'I'II.:.-"_.".I'1 o ]1.:-5-' I?f'. l'rl?!#l,:ir;l:-!]!-.':-':-‘-, I.‘*-\. r]::r- '[.'- ‘1.';|]'|.|:.|:-:
causes which damage or interfere with the action of the brain. 1t
may be produced by pressure on the brain. as when bleeding takes
place within the skull : by actual damage to the brain substance.
s results from a blow on the head : from a fracture of the skall -
or from a bullet wound ; or, as is often the case, by interference
with the circulation of the blood within the brain. It frequently
happens as the result of the bood not being properly aerated in
the lungs, either because the lungs do not act properly, or because
the air supplied is impure, as when suffocation OCCUrs in a room

containing coal gas, or other poisonous fFases,
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Tﬂ'r'fh";ri! 2t

(1.) Send at once for a medical man.

2.) Lay the patient on his back, and as a general rule. if the
face is flushed keep the head high ; if pale, keep the head
low,

{3.) Loosen all tight clothing round the neck, ¢l
If there is any inclination to vomit, place th
gide, so that the contents of the stomach mav oL oael 1Ints
the larynx and cause suffoeation. 2 i

(4.) Avoid all erowding round the person, and admit free access
of fresh air.

(5.) Give no food or stimulants, unless
Tar.

(6.) Do not leave the patient alone, but stay with him till help
COTes,

205, (oncussion 18 2 variety of shock caused by :'||j|1|“-.' to the

brain, senerally from a blow or fall on the head.

The symptoms resemble those of shock, but are generalls
.1rtr||-]n|1|~-] by a more confused and bewildered state of the
}ullr-ul or by e rrlljh-!-- NICONSCIoONSness,

I;I y frecpdmient 18 a5 i.l' ﬂ.!:!il';*-': .! 1t ?:I'!lll..u.lﬁ are not to 1'I-:l,': '!_'"i‘,'|-3!
\k‘:!]iil'.‘.t. l.ll'lh.'i"‘:.

208, .n""”,-',u".".—_-; may be caused Il_'f over-exertion in hot weather o
heated I'OOms, or

. . P - i1 - _l b o 5 RF - 1
W ooetving 1ntd the uprigzne position when weak

from I.]'iHl'.EI,.‘iI'_. or it may resuit from 'r.~;--:.-:-~|-1-?-;!;_;=~, ol' starvation, or

from .L;-e'-.':nlr "-Hl'|||-:‘ revolting .Mi_'_'En'[. or 1t may follow
erief. A fainting fit is distinguished by the patient fal
in a helpless condition, generally mse:

isible, without econva
The face and lips are pale and the surface of the body cold, often
covered with a clammy perspiration.

1 reatinent.—Lay the patient on his back with his head low, and
loosen the clothes about the neck and ¢l
on the face and neck. Apply smelling salts to the nose, and, when
'L]Ii' '|'.|[E-'!_1_', iz able Lo :~‘r..1.|l""|'l- administer :-'|i'|.."!ii=."l'|![.'-i 1n VEry sl

k-1 :“':'lli‘:ﬂ;:l;_' cold water

---HllE
quantities. Iresh air is a neces -u'.n‘l'u'. If hiemnorrhaee be the canse
| nlants should not he

riven without ovders.  If 16 1 H||||.~ from starvation, fluid nourish-

it muszt be arrested ||l":~||'|l" and thII!

ment, such as strong beef tea, should be given, but only in moderate
quantities at first. Leave the patient lying down for some time
after he recovers.

207. LKpileptw fits are due istitutional or local canses. The
patient falls down insensible, and has convulsions .iﬁ. -_;!1 ] art or
the whole of the body, foams at the mouth, and often bites tlie

tongue, making it bleed.
A fit may be divided into three s tages,
lst stage—This is often comme ﬂ.-l-|. by a peculiar cry. Tle

¥

patient then falls down gquite unconscions. He becomes rigid all
over, every muscle being contracted ; he holds his breath ; his face
becomes pale and then livid. This stage lasts from 30 to 40

geconds,

¢ ———— e i s
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2nd stage.— Unconsciousness continues ; but instead of rigidity,
convulsions come on ; the eyes roll ; the tongue may be bitten ;
and urine and feces may be involuntarily passed. 'L'his stage
fasts from one to four minutes and passes slowly into

Srdd stage, in which consciousness is graduvally regained. The
muscular spasms cease ;. the patient gradually comes to himself,
but is very exhausted and confused mentally. He then frequently
sleeps for some hours,

Treatment.—Lay the patient on his back with his head slightly
raised ; loosen the clothes about the neck and chest, and prevent
him biting his tongue by placing something (such as a spatula, or
handle of a tooth brush) between his teeth as a gag. Employ only
sullicient restraint to prevent him injuring himself, and avoid
pressing on the chest ; it will be sufficient if one man restrains the
patient’s legs—kneeling by his right side and placing the right
arm across the knees to do so; a second attendant lightly restrains
the patient's ]i:_"'.!IL arm, and a third the left arm, and also watches
the head. Treatment will not cut short an epileptic fit.

208. Apoplcetic fits occur mostly in elderly persons. The patient
falls _«-cl[.!(l-;lﬂ}' ingensible. The face is '['ml, the lll'E!:kL]LirI:_{ lowd  and
snorting, and the pupils frequently of unequal size.

Tireatment.—Baize and support the head and upper part of the
cliest, Loosen the clothes about the neck, *“-1[']",'."' cold water to

he head. Do not give stimulants,

208. Compression of the biain is the result of severe injuries to
the head, such as fracture to the skull ; the symptoms resemble
i:.:l-;-,_‘. of .'L|.||r|:5n.'.‘~£“~'., r'l.llil “1-._' sERIne ]rl'i*l'n'.:ril:ﬂlrz: :4||_u||]-:] be taken.

210. Sunstroke or heatstroke, which is the result of excessive
fieat, occurs in hot climates or summer weather. The patient falls
stddenly, generally insensible, sometimes in convulsions, the skin
feeling burning hot to the hand.

Treatment.—Carry the patient at once into the shade or the
coolest available place. Provide plenty of fresh air. Raise the
head and remove the clothes from the neck and upper part of the
body., Douche the head, neck, chest and spine, or the whole body
with cold water. Avoid crowding round the patient. Do not
give stimulants. Give enemas of ice-cold waier.

211. Drunken fits are caused by the drinking of a large quantity
of aleohol. 'I'Ju-'_‘-' occur suddenly, but may not come on for some
time after the liquor has been taken. The patient falls into a deep
stupor, there 18 a vacant expression of the countenance, which is
sometimes red., The lips are livid and pupils dilated, and the
preath smells strongly of liquor.

reatment.—Place the patient on his side with head :a]i:_{i..t]:f
raised and do not allow him to lie on his back, or on his face.
KHemove all constrictions from the neck and induce ‘..'u::ii!,i'ru;_l‘,
Have the stomach pump ready in case the doctor on his arrival
should decide to use it.




CHAPTER XIV.

SUFFOCATION AND CHOKING, &e,

212, General By REaNES.— These are as fu]!i-;.wq : Viole tll 'I.[I.L"]'I"]i'.-,,"
w0 breathe, staring vvul; s, diste miml prominent veins in L]H: neck,
II|...‘i}.||_= countenance, convulsive movements of the body, &e ]i'
the condition eansing the suffocation or choking be not ‘-J-,.H.;,, ¥
CeOvel |J insensibility follows and death results. Such a I_!_llll.]ll,.l..l.LL
s called asphyxia.

213, Choking.—This may be caused by pieces of meat, coins, false
teeth, or any other body lodging over the entrance to the wind
pipe, and so eausine obstruction to J'--a|1]'|'-1t1'u11 Treatment must

he IJE'IF"'II it I ore I|- ¥ open L..l.' [lI.I:"I|..-I <l'||l.l Pritss the forefin el Lo
the back of the th vt ..ml endeavour to hook up the r-.nl:'-.w'.i:s_u_-;
bhody. In the case :-[ g_']'_lut|l-s . ]HJ.'.I. them il"_'::i UPRernost andl

i Ir|||.t|_|.|: t,]u- -ih:l'.'i-\ 'ir;'l WEsl i_ill' “-.il H.i.]‘-[!.'l' i.ljil.'.l.'_':-i. Illllih .-ILI.'!.3I|.IE d...--.l I!II._'I
attempted in adults 1f the first mentioned remedy is ineffectual.
In all cases send for a medical man at once.

214, ,"«-f{_f.f.,.ria..-:.{, |'_rIJJ.' s e OF (5. — Remove tl'l,l' persorn into tl
fresh air, and at once proceed to restore *";{' by artificial
vespiration. [n mild cases respiration may be stimulate i by freely
douching the chest with cold water.

Poisonous gases are dangerous to life by replacing the oxygen
in the blood.

21

=

8. Rescue from fire.—DBefore ente || 1 a building on fire, with a
view to rescuing from the smoke and heat any individuals within,
tie a wet I.Ln-l, erchief over vour noge and mouth., Take off any
superfluous elothing, and if ]_J'.-n.-l.-\. have a bucket of water thrown
over you. [t 1= |1|1Eu=ml|w you work ullun kly : u'uu’ being over-
come by smoke by bending low beneath it—the air is cleare: st near
the floor. When carrying persous out from burning buildings try
especially to protect from the Hames r_'t.-. head and neck of ['::---.,
}lfl 1 !'It‘t

216, FLlectric shock.—Contact with an electric cable may produce
very severe shock, insensibility an l death. The sufferer is unable
to extricate himself owing to the current depriving him of all
‘f,lu'-.'.'L‘l' of “I'.I"'l'ill"'

" Itis ml[s rative to at once get the sufferer away from 1‘Jc- r'.'l]ﬁ:."r
and the person & ""IIJ[I." to his assistance does so at oreat risk of IH'i.]I.:.','
himself caught by the carrent. It the carrent can be switched off
this ».]uu] | of course be done, but if this cannot be done endeavours
to extric: 1_.|k person must be made. The rescuer must insulate
himself Itnm the current, uLJ'lur'n'i-t-: on touching the sufferer with

|
I
!
|
|
|




naked hands the L'E':.'I'f.l.i'.";:._h will also hold him. There is no time
to search for india-rubber gloves or mats to ul:||||i on, as the
suflerer must be got away immediately. A dry wooden '!u-u-iin

F!.H wlle m Ly Lie l".'l |-.nl Lo th.ﬂ.a the pe 1:,.,”; away Jn m contact ; or
an empty india-rubber tobacco pouch may be Ju]nmuw d as a

clove. Failing the ~l.,Eu=1]|||m the best thi ng to do is to run® and
jomp into the air, and while in the air with both feet off the
ground, attempt to kick the person away from contact; while

actually in the air the rescuer is insulated from the current.

After rescuing the patient the general treatment for insensibility
must be carried out, and artificial respiration begun if breathine
has ceased ; any burns being left for treatment until the Orave
condition of shock has been OVercome,

CHAPTER XV.

FRCST EITE, &c.

217. This condition is the result of exposure to excessive cold.
It affects the nose, cars, fingers, or feet ; the part tingles and
becomes ]:'I.”{‘] and in the more severa ecases white and free from
pain. The treatment is to rub the affected part with snow or cold
water, avoiding taking the patient into a warm room until the part

. |

]| 13 I EETE 11||r| Jll"_;] ].l ut ‘|.|.J"\ I"" i .I i 18 FHRY Hl. .‘l.” .'IiJil]il_il_lfil I

of lieat M]mll|-- be .L»mliul as 1t mie fh[ I roduce oANgrene,
218. {"" -'|.- “-!-"'-b e ]"' I L:""' ragl I'|“-- 1'1' :L ) "'*I-.ir‘ |"'|-.ql..| I'| lf]— II

fingers and toes, caused by exposure to cu'.t and wet. Ihuug:- :::'::!

ill-fitting Loots are a common cause. If the parls have become
L hev =] :l b thorouol hi | ." vith a s f i .,f hen
i .._-_l_]_w i ||f.. =AU e oron e ‘.. i ||_|. WILIY A OIt TOWE ithen
rubbed f_{u|-’|_‘,' with some ||J'| ]-l 111, \Il"l the parts \.”um anc

protected from the cold with woollen gloves or socks worn day and

n'ght.

The chilblain may be painted with tinctuve or liniment of iodine.
If the aurface is Lllr] 1, il.[J‘ |".- zine or borie fll:'.-l'u,-.:“L arnl ]|1-1;1;*l’;
with cotton wool. Exercise, good food, and warm clothing are the
best preventive LmE are necessary for the cure of this affection.
Young people and those with a poor ecirculation are the chief

S v 1k .
Bullerers,
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CHAPTER XVL

FOREIGN EODIES IN THE EYE AND EAR.

219, IV ulln.l Tl IH.J(ilE“'-» ]'llll"l:"!l. in the eye, g ither on the [xf ball or
'Hinl.] T.hl l|1|=- CAll=Se Severe I']'IHI Jln’ru][ Lil]l.l if not ciul-; |-..1'. |v]|]r]1,[=-11
give rise to inflammation and great pain.

Freatmant.— Prevent the patie ||1 rubbing the eye, and carefully
examine it in a good light by pulling down the lower lid and
genily pushing up the upper. If the foreign body is now visible,
1t may be removed by gently brushing it away with the folded
corner of a handkerchief.

Eye-lashes sometimes get turned in and act as foreign bodies.

The patient may himself, by adopting the following simple
methods, rid his eye of a foreign body.,

(1} By blowing the nose violently several times in rapid
suceession, at the same time looking downwards and inwards.

(2) By immersing the face in water, and at the same time
epening the eye and moving it about to wash out the foreign _
body. |

(3) By taking hold of the edge of the upper eyelid, and drawing
it downwards and forwards over the lower lid. On letting go of ;
the upper lid, the foreign body may be brushed off it on to the :
lower lid, from which it may e |-|11. be removed,

(4) By smelling any 1hl!|_*_fn1|1 substance 1, such as ammonia, which,
by causing a free secretion of tears, may wash the body out.

Should, however, these methods fail, the following treatment
should be ac iu}:furj

Let the patient sit down facing the light, stand bekind him and
steady his head against your chest. Tell the patient to look down.
Place a probe lengthwize on the upper eyelid about half an inch
above the edge. Now lay hold of the U]lf{\ of the [id with the
forefinger and thumb and gently pulling it upwards, fold it over
the probe, which at the same time must be withdrawn with a
downward and outward sweep. The eyelid having been everted,
the foreirn body may be seen and should be wiped off with a
camel-hair brush or the corner of a handkerchief. The lid should
then be pulled forward to let it resume its normal position, the
patient at the same time being told to look up.

'

-

A piece of grit, cinder, or irnn, sometimes becomes embedded in
or sticks on the surface of the eye-ball, causing great i"lih and

intolerance of ]i"'}ll‘ Such a fmn 1f-"'| l'nth may h{' !E’HI"J]E--IZ'II as a

dark spot on the clear part of the eye- ball (cornea). Its removal

should be left to a medical man. Pen wding his arrival, or uatil
(2362) G
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assistance ean be obtained, the eye should be filled with olive oil,
and a pad of cotton wool or folded handkerchief bandaged gently
over it.

220. Lime in the eye.—This is a very serious accident, and may
eause rapid destruction of the eye.

lemedies must be prompt.

Treatment.—Fill the eye at once with olive or castor oil. Remove
the pieces of lime as quickly as possible and with the greatest
gentleness ; but make no attempt to remove any particles which
have become adherent to the conjunctivee or eye-ball : this should
be left to the Medical Officer.

Or the eye may be bathed with a warm selution of vinegar and
water (about two table-spoonfuls to a pint).

By directing a stream of this on to a piece of the adlierent lime,
it may be washed off. Under no circumstances should forece, eves
so slight, be used in endeavouring to remove the pieces of lime.

Foreign Bodies wn the Ear Passages.

221, In these cases you should at once bring the patient to
hospital, or send for a medical man,

Never attempt, when you cannot see the foreign body, to prohe
for it, or even syringe the ear, with a view to its removal. If an
insect gets into the ear passages and becomes fixed, pour in some
olive oil 80 as to float it out; but it is best in all cases to wait until
a doctor ecan examine the case. Should there be great pain,
fomentations should be applied to the ear and side of the head.

CHAFPTER XVII.

DROWNING..

222  Restorationof the apparently drowned.—Send immediately for
medical assistance, blankets, stimulants and dry clothing, but pro-
ceed to treat the patient instantly on the spot, in the cper air whether
ashore or afloat. The points to be aimed at are :—(1) The removal
of all obstructions to the passage of air into the lungs; (2) the
restoration of the breathing ; (2) and after breathing is restored
the promotion of warmth and cireulation. The efforts to restore
life must be persevered in for one or two hours, or until a doctor
has pronounced life to be extinet. Efforts to promote warmth and
cirenlation, beyond removing the wet clothes and drying the skm,
must not be made until the first appearance of natural breathing,
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for if the cireulation of blood be indunced before breathing has
recominenced, the restoration of life will be endangered.

223, The steps to be taken should be as follows :—(1) Remove
all obstructions to the passage of air into the lungs; therefore
(a) open out clothing so as to expose the chest and waist; (b)
clear away any mucus, weeds, muad, &c., from the mouth, nose and
throat ; (e) draw forward the tongue ._’I.HIIIL..: f*lhlLEJh:Jnt]Hﬂ']u vy o
the ]:If‘ﬁllthbl by tying a piece of tape round it, or by hol ling it
with a dry cloth: (d) empty the water out ‘of the lung= and
stomach as much as E.II}":-HI“[I:" to do this, turn the patient face
downwards with a large firm roll of clothing under the chest L11f1
stomach ; place one of his arms under the forehead, so as to raise
the mnuth off the ground ; press four or five times for four or five
seconds each time upon the patient’s back, thus squeezing the
water out of the stomach and chest.

(2) Perform artificial respiration, by imitating as far as possible
the movements of natural breathing ; this m: ay be done by
Silvester’s or Schiifer’s method. o L

First of all give two or three smart slaps on the stomach or chest
with the open hand.

Fig. 53.—INSPIRATION I¥ DR, SILVESTER'S METHOD,

(i) Silvester's i'.'rn"f'mrf—!n Silvester's method (adopted by the
Royal Humane Society) (a) turn the patient on his back with the
1.;_;” ﬂf:]nth]uu nnder |:hr* *-hh11|t]1‘l blades, I]I{L i'l'-. Hl bel ng I“ﬂ"-"- L‘I.
to fall back ; (b) kneeling at the patient’s head, grasp t]u arms
just above the elbows, draw them gently and "‘-TL-:U“I\ upwards
above the head, and keep them 'Hl!L,h]'H d upwards for two seconds :
by this means the air is drawn into the lungs by raising the
ribs. (Fig. 53.)

(2362) G 2




100

(«) Then turn down the 'EI:LL]E"ll.i‘w arms and press them ”L‘Ht]}
and firmly for two seconds against the sides of the chest, Lt‘uaamg
the forearms over the pit of ‘the stomach., By this means air is
driven out of the lungs by depressing the ribs.

Fia. 5 [':.x:'ll:.“']'lnl.‘i 1% 1. SILVESTER'S METHOD,

(d) Repeat these movements alternately, deliberately and
perseveringly about fifteen times a minute, until a spontaneous
effort to breathe is pe reeived ; this should be aided by gently
expanding and relaxing the chest as above, until the patient’s
bre .tthmi-' is thoroughly restored. The movements may have to be
continued for two hours. It is also advisable if an assistant be at
hand aud two can work together, that one should kneel at the
patient’s head and the other astride his hips, facing the patient ;
when the operator at the head lowers the arms to the sides, tlm
second operator presses on the sides and front of the chest, back-
ward and downward, throwing all his weight into the Iltf:l"rl't'l][ nt ;
while the arms are being o raised he can a]rph friction and w =mnth
to the body.

(ii) Sehdifer’s method.—The patient is placed face downwards on
the ground ; it is an advantage to have a rolled-up coat ]r]fufti
under the chest, so that the head hangs down, but this 1s not
absolutely necessary. The patient’s arm is bent and ]ﬁléll"- d under
his forehead. thus kee ping his nose and mouth clear from the
ground. T he operator then stands athwart the ]hlllt nt, or kneels
by his side, and then with rhythmic movements, about thirteen to
the minute, presses against the lower part of the back of the chest.,

(iii) Promote warmth and circulation : (@) while the above treat-
anent iz being earried out the hands and feet may be dried, and as
soon as blankets are procured the wet clothing may be removed
and the body gralvally re-clothed, taking care not to interfere with
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the efforts to restore breathing. (b) Apply friction by rubbing
the limbs upwards towards the body ; this may be done under the
blanket or over the dry clothing. (¢) Promote warmth of the body
by the application of hot flannels or hot-water jars to the pit of the
stomach, axille or soles of the feet. (o) If the power of swallowing
has returned, small quantities of wine, warm brandy and water, or
coffee should be administered.

224. Further instructions.—Prevent unnecessary crowding round
the patient, especially if in an apartment. Avoeid rough usage and
do not allow the patient to remain on his back unless the tongue is
secured. Under no circumstances hold the patient up by the feet.
On no account place the patient in a warm bath unless under
medical orders,

Artificial respiration must also be resorted to in cases of
suffocation either from the fumes of charcoal or choke damp, in
mining accidents ; or from hanging ; also in cases of lightning
stroke ; severe electric shock ; chloroform poisoning, &e,

CHAPTER XVIII.

FPOISONING.

225. Definttion.—A poison is any aubstance which on being
absorbed into the organs of the body, or by chemical action on the
tissues, injures health or destroys life. v

226. A case of poisoning may be suspected by (1) the sudden
appearance of the symptoms in a person otherwise healthy, (2) the
symptoms coming on soon after food or drink has been taken, and
if after a meal of which many have eaten, the symptoms will then
be complained of by several or all who have partaken of it. The
symptoms vary in character, and the treatment will depend upon
the poison taken.

22%. Poisons destroy life :—

How poisons act.—(1) By actually burning the parts they touch,
such as the mouth, throat and stomach, and causing shock ; or by
making the parts to swell up so as to suffocate the patient. These
- poisons are called “ corrosives” ; they may be “acids” or “alkalies”

|
i
E

__!

i

|

!

A

o mm———

it ol st e

- re—tla




b Rl

et T

. et el ol B e 2 R e,
— . . i ia

102

—oil of vitriol 1s'an example of an acid, and caustic potash of ‘an
alkaline corrosive. !

(2) By soirritating the parts they touch, such as the throat,
stomach and bowels as to cause inflammation, often severe in
degree ; this inflammation gives rise to pain, vomiting, and later on
to ‘diarrheea, which may kill the patient by exhausting him.
These are called “irritant poisons,” examples of which are carbolic
acid, phosphorus, decomposed foods, &e.

(3) By being absorbed intc the hblood and producing their
poisonous action on the brain, nerves, heart, blood or other
unportant organ, and so interfering with their function that death
ensues. Examples of these are 1I-I.I'i_'|_]“|’ chiloroform, strychnine,
prussic acid, snake poison, arsenic. These are called * Systemic
Puisors.”  Some poisons of this group are also called * narcotic
poisons,” as they cause insensibility, e.g., alcohol and opium. It is
not unusual to find that certain irritant poisons produce dangerous
results on vital organs, when they become absorbed into the biood,
in addition to their local irritant effects, e.g., arsenic and carbolic
acid.

228. In all cases of suspected poisoning a medical man should be
at once sent for, and the directions here given should be followed
at once by the orderly, as no time must he lost.

T'wo main principles must be borne in mind in the treatment of
Cases of ]‘J{l]HfJIiLIJ?_I_' :

First.—Try to remove the poison already taken, if possible or
advisable.

Second.-—Try to lessen the poisonous effects by giving the proper
remedy, sometimes called the antidote.

Any poison remaining, all vomited matter, or anything likely to
prove of importance in the inquiry which is sure to take place
subsequently, should be carefully preserved for inspection.

Treatment.— When a poison, of which the nature is unknown,
has been swallowed, the fcllowing combination may be adminis-
tered ;—

Carbonate of magnesia
Powdered charcoal equal parts.
Hydrated peroxide of iron

.- To be given freely in a sufficient quantity of water.
~"This preparation is harmless, and is an antidote to many of the
most common and active poisons.

Hydrated peroxide of iron-may be obtained by precipitating
Tinet. Ferri Perchlor by liguor ammonie. Milk or flour and
water may also be given.
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229. (1) Corrosive Poisons.

Symptoms.

Great pain, immediately after
taking the poison, in the mouth
and throat, which lock as if
gealded ;  mouth and lips
stained and blistered, shock and
perhaps difficulty in breathing.
Breath may smell very sour, or
of hartshorn.

Treatment.

Do not give emetics. If the
smell  is sour, probably the
poison is ‘an acid, in which case
macrnesia mixture, lime water,
or chalk and water, linseed or
olive oil poured into the mouth
help to stop further action by
neutralising the acidity. If the
breath smells of hartshorn or
does not smell acid, probably
the poison is an alkali, in which
case some weak vinegarand water
or limejuice should be adminis-
tered. Apply hot-water bottles
to the feet and other means for
restorating from shock. Use
remedies as soon as possible.
Have the tracheotomy instru-
ments in readiness.

The following are the most common corrosive poisons :
0il of vitriol (sulphuric acid), spirits of salts (hydrochloric acid),
nitric acid, caustic soda, caustic potash, strong ammonia, oxalic acid

(salts of sorrel), carbolic acid.

(2) Irittant Potsons.

Symptoms.

Pain not at tirst very great ;
generally a sensation of burning,
or a strong taste in the mouth
and throat, coming quickly if
the poison is liquid, and less
-tl'l]iL‘k]_‘n.' if it is solid when taken.
The parts touched by the poison
are not burned; and the pain is
not so great as in the case of
corrosive poison, but it grad-
ually © increases and vomiting
sets in, with pain in the stomach,
diarrheea with siraining, and
sometimes blood in the stools.
Much can be learned by looking
at the vomited matter. Shock
and exhaustion set in generally.

Treatment,

Give eometfics. Give  warm
water and encourage vomiting
until the water returns clear
then milk or white of ezg, oil,
or melted butter to allay the
irritation. Get the stomach tube
I't‘ELl.i.j-’.

The following.are the most common irritants :
Avsenic, antimony (tartar emetic), perchloride of mercury, copper,
zine, iodine, cantharides, powdered glass, stale or badly tinned fs

or meat.
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(3) System c (Constitu'ional) Foisons.

Symptoms.

No sign of burning, redness,
or pain, but there may In.:
riddiness, dimness of sight,
drowsiness (gradually increas-
ing), difficulty in breathing,
ulUFLl]Lu or weak pulse, delir-
ium, cramps, convulsions. The
pupils of the eyes either widely
apen or tightly closed, according
to the particular systems of the
body affected—nervous, vascu-
lar, respiratory, &e.

Treatment.

(Five emetics. The stomach
must be utn]ltiud by means of
emetics or the stomach tube:
symptoms must be treated : that
13, 1n cagse of drowsiness the
patient must be kept awake by
being walked about, cold water
being freely used, and hot coffee
given. If the drowsiness be-
comes greater, or the breathing
threatens to fail, artificial res-
piration should be resorted to,
sometimes for Ilnnr-.'; if the
pulse is weak, give ammonia
(sal wvolatile) ; if  there are

cramps, gentle rubbing of the
limbs ; if delirium or convul-
gions are present, patient should
be carefully watched and kept
as quiet as possible, and the
administration of the special
antidotes in the case of each
poison, If the case is pro-
longed, nourishment should be
given by the mouth or the
rectum.
230. Lmitics, de.—The fcllowing may be administered to produce
vomiting :—
1. Mustard.
2. Salt.
3. Sulphate of zine, gr. 30 in 3i water
4. Ipecacuanha, gr. 20) to 30 of the ]JLH‘-{[{’
=ss to 51 of the wine.
5. Ammonium carbonate, gr. 20 to 30 in 5i water.
Remember that an emetic promptly given may save Hjc pat lent’s
life, but they are not to be given in cases of {_r;rlrmu poisoning.
Serapings from white-w ashed walls or cei) lings may well be used
in emergency as an antidote for acids. Use 1.'.;“11\ I“lu“l aminonise
or aqua caleis to neutralise acids, preferably to the carbonates;
as the latter produce so much gas on combination that it Inay
burst the stomach.
Vinegar is the safest acid to administer.

One t:ﬂ;]['ﬁ!umnfll] to a tumbler of water.
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CHAPTER XIX.

—

IMPROVISATION OF DRESSINGS SURGICAL
APPLTIANCES—CARRIAGE AND DISPOSAL OF SICK AND
WOUNDED.

281, In dealing with this subject it is not possible or desirable
to lay down any hard and fast rules. Foree of I.I!I.l:HlI.t"'t Lnces, as
well as general surroundings and geographical position at the _[111-,,
all enter largely into these nmthh For instance, T_]u- OcCcAsions on
which we may require to improvise dressings, ~.m-r1f_ al apphances,
methods for the car riace of or dis sposal of ~,|.,k and wounded, may
be in peace or War, in winter or summer, in sunshine or mm I“'-
road, rail, or sea, at home or abroad.

Much uf the success attending the efforts to carry out any scheme
Frn "t'l]-:"til'h]‘h'l.ta'-lll will depend lis.t wzely on the tln-ruuu]h of those
dealing with it. T hey must he -rnniq d not only ]ﬂ. the immediate
conditions and surroundings, ]Jul by the m: wterial at their disposal.

232. Dressings.—Linen, cotton, flannel, blankets, clothing,
teazed out wool, and tow, can be all used for improvised dressings.
Any material used should be selected from as clean a source as
possible. If time and ecircumstances allow, they should be
thoroughly washed and boiled, then baked or sun dried, and "when
cool used at once. When not required for immediate use they
shounld be preserved in covered r eceptacles, which have themselves
heen pre sviously sterilized as far as prac I_n‘l,]_:lp . for instance, in tin
biscuit boxes hermetic: uly sealed with resin, or strips of rubber
plaster ; in earthenware jars, &c.

Bark cloth, made from the bark of a species of fig tree, such as
is worn by Hu nativesin the interior of Africa, has been used mEh
sieeess in improvisation of surgical dressings. It was baked in
earthen pots and soaked in water in which encalyptus leaves had
been boiled ; then dried and kepl ready for use in stopper red and
air-tight earthenware jars, which had been 1:['¢:t'iul.u;.1y sterilized by
heat.

233, Sterilization.—Heat is the readiest and most desirable
method l'J-f sterilization of all improvised dressings and imstruments.
It may be moist or 11]'1.‘ If moizt heat be selected, any utensil
which can be used for be oiling purposes, suc h as= large meat tins,
biscuit boxes, earthenware native L-:'J[}I;{lllfl' pots, or l-.,l_}t,lif"é and pans,
can all be used for boiling the instruments or dressings in.

Dry heat can be obtained in the oven of a cooking range, in
which dressings must be thoroughly baked.
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Moist heat is greatly preferable to dry, as it kills germs much
more easily ; so always select it 1f ]h[h'ﬁl!}lt} I]l"lel.lHll. nts can be
quickly «.l,cti]].rmi by ]]z_‘ll]" held in a flame.

234, Antiseptic lotions.—The best substitute for these is water
which has been thoroughly and recently boiled. It should be used
fresh if possible, and not stored. Buat if storing is unavoidable,
the vessels should be themselves sterilized by having water hm]td
in them, and they should be kept closely *».Lnir[:u:.'tl.ut

Weak solutions made of ¢ Jeyegd' fluid ” or “Izal” have with
suceess been used as substitutes for the better-known antisepties.

Fic. 55.—IMProvISED TOURNIQUET Fia. 56 —Tae Tourxi-
ForR (oMPRESSION OF THE FEMORAL QUET FIXED BY A BANDAGE
ARTELY. G R R

235. Tourniguets.— Place some hard substance or a graduated
compress over the trunk of the bleeding vessel. Over this lay
the centre of a folded handkerchief or bandage, and tie the ends
together on the side of ‘the limb opposite the pad. Then place a
stick or piece of wood or metal in the loop thus formed, and twist
tightly until by means of the pressure thus exerted, the bleeding
is arrested.

The piece of stick or whatever is used for tightening the
handkerchief, is kept from loosening by a eouple of folded handlker-
chiefs placed ‘above and below and fastened round the limb.

In selecting the substance for making the pad, it should be

I__!’
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specially borne in mind that it should have a smooth surface and
vouridéd éedges. A properly applied compress, which can be
quickly made from strips torn from the clothing of the individual
under treatment, is preferable to any other form of pad. ]-x|u=|1-
ence has shown that not only does it fulfil the purpose for which it
is applied more effectually, but it is less painful than a stone or
other hard substance uséd as a pad. Ill-selected stones or rough,
uneven edged material used as substitutes for a pad, cannot be
borne for long owing to the great pain they cause. If a stone or
hard substance has to be used it must always be wrapped 1n a
handkerchief before being applied.

The pad should, in the case of the femoral artery, be about the
size of a small apple ; that nsed for controlling the brachial artery,
about the size of a large walnut. The straps and belts of a man's
equipment may often be used with success in dealing with the
arrest of haemorrhage.

286. Splints.—A man’s equipment and accontrements, rifle,
bavonet, or sword and scabbard, all form excellent material to
improvise splints from. Or they can with a little ingenuity be
made from wooden and cardboard boxes, backs of books, folded
newspapers, telegraph wire, brush wood, lengths cut from corru-
gated iron in which the edees have been rounded off, folded sheet
iron cut from biscuit boxes, or any available sticks or pieces of
wood. The stems of banana trees split, and cut into suitable
lengths, make excellent splints. Any mpllm can with a httle
practice be made from the perforated zine (carried in No. 2 Field
Medicine Pannier),
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Fic. 57.—IMPROVISED SPLINT MADE OF SMALL BUNDLES oOF C?':-'I'I{.'L‘u'l.',
Hay or Rusies ROLLED UP IN CANVAS, CLOTH OR SOME SIMILAR
MATERIAL.

(1) Padding fm splints.—Padding for splints can be made from
the clothing of the individual, animal wools, tow teased from
lengths of rope, folded newspapers, moss, grass, bracken; tops of
heather, wood shavings, saw-dust, or peat fibre tied in cloths, ete.

(2) J‘a:pfu.:.:um of a{{n!rurfs -Bandages to be used for the applica-
tion of splints may be made from  linen -and cott on material,
wearing l]l]!],'lt_,'. w[l.t'[l'-., rope or twine, bark of trees, straw an
arass bands, strips of hide, etc,
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237. Stretehers.—The introduction of the new pattern of rifles,
owing to their length, does away to a very great extent with their
utility in forming a part of an improvised stretcher. A stretcher
can be readily made by taking off a gate or door from its hinges,
and using it for this purpose. Hurdles or tops of barrack room
tables, or lengths of iron railings may also be found to answer a
similar purpose. When any of these are used, and when such can
be procured, a mattress, or folded Llankets, or sacking stuffed with
straw, or folded tent material should be laid on and secured to the
stretcher, beneath the patient.

T

T o

Fig., 68.—BLANKET USED AS IMPROVISED STRETCHER., SLITS CUT
i¥ THE CorxeERs ror TAE Haxps.

(1) A stretcher wnay also be made from coats by passing two
poles through the inturned sleeves, and buttoning the coats in the
ordinary way. Care should be taken, however, that the material
of the coats is strong and the buttons firmly fastened on ; the eon-
tents of the pockets must also be removed.

(2) With a blankel and two poles a stretcher may be made as
follows :—Spread the blanket on the ground and lay the poles
parallel to one another, each 10 inches from the centre of the
blanket ; turn a fold over the ends of the poles, bring the right
side over the pole on that side to the other pole, then similarly fold
the left side. A stretcher is thus formed consisting of three folds
of blanket. Canvas or sacking may be similarly employed.

(3) Mattresses, cushions from railway or other carriages, strips
of carpet, hammocks, ropes or strong tendrils of plants, may (with
the addition of poles) be utilised as temporary stretchers.

(4) In the case of wounded cavalrymen, a horse blanket
or cover can be utilised as a stretcher by tying loops of leather
or a rope to each corner with a stone rolled up in them to
prevent slipping of the rope. A surcingle may be used to lighten
the weight by passing it through the end loops and then round
the neck. The shoulders thus bear most of the weight, Two
bearers could thus carry a wounded man. (Fig. 59.}

"
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The horse blanket alone, if rolled up close to each side of the
wounded man, could be carried a short distance by four men, each
man grasping it at the middle and end. If lances were available, two
or three on each side should be passed through several slits made
in the blanket, and in this way quite a serviceable stretcher could
be readily prepared.

Fio. 59.—BLANKET USED AS AN IMPROVISED STRETCHER, WITH
SrproineLE STrAP: ok (CoRD TO LIGHTEN THE WEIGHT.

(5) A wooden chair, to which on either side strong poles are
lashed, and which in addition has slung from it a foot rest, con-
atructed of a piece of board, is a useful method of -conveying a
patient.

A chair with arms should if possible be selected, and have in
addition a band fastened to it for tying in the person who is being
carried. It is then carried * Sedan Chair” fashion.

Railway luggage barrows, and hand carts may be used in
amergency for the removal of sick and wounded. In all cases
where improvised stretchers are used, they should be thoroughly
tested as to their strength and suitability for the carriage of the
patients prior to being used. This is most essential.

238. [temoval of sick and wounded.—Ambulances may not
always be available. Under such cireumstances it will be necessary
to take into use such suitable local transport as exists and can
Le procured.

The suitability of the conveyance for the patients to be carried
should be the first consideration.
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When wagons and eountry earts are tsed they should have a
plentiful Humhh of straw, hay, dried le raves, or bracken strewn over
the floor and sides. With a little ingenuitv. bundles of the
material used can be tied up and fashioned into pillows, [If
mattresses and bedding are available, these should be laid on the
top of the straw for the patient's use in transit.

[f possible all wagons and carts should, prior to their being
taken into use, have covers fitted to them. This ensures at least a
partial protection from sun and weather. They should be
thorouchly overhauled, special attention being paid to the working
of the brakes, and condition of © lynch pins” where these are used.
When ser !mlﬂ} “Html]vcl or ]:.1[11 nts who are d: L e 1r:u:uh ill. have
to be carried, heavy slow dranght wacons are recommendel fob
the purpose, in preference to wehicles of light construction, which
jolt and sway over rough tracks. A greater supply of comforts,
water and food for the sick, spare tentage, ete., can be earried
fastened to the outside of such heavy wagons,

289. Housing of sick and wounded.—The housing of sick and
wounded may under serviee or other conditions have to he arranged
for. Mnuch of the success of the unde rtaking, both as reeards the
comfort of the individuals and the maintenance of proper
sanitation, depend upon an intelligent use being made of the
buildings or sheds awvailable. In selecting a buil line for the
housing of sick and wounded, special attention must be paid to its
TEnel .Ll construction and approaches ; its water supply, the means
of arranging for cooking and latrine accommodation, and the
disposal of refuse,

It may he necessary, owing to the number of wounded or in: Whility
to remove them, to erect te I Porary shelters. These m: vy he due
ont, or walls of turf and stones mav be built up to give EJ“Jtm 1|,.]|_
Evacnated trenches may be used for this purpose ; these can be
improved by the ade lition of some covering to protect the patients
from sun and weather.

Shelters ean be constructed from wagon covers and tarpaulins
stretched over the wagon poles ; these firm good shelters and ean
be stayed with reins or ropes, Enuprnr:n'y shelters affording
protection from sun and weather can be constructed from stretchers
supported on their sides or perpendicularly by means of a rifle or
piece of wood or branch of a tree }:Iraeml heneath them, These.
with the addition of blankets or waterproof sheets hung on the
weather side, afford servieeable protection.  Tent d’abris constructed
of blankets and rifles, or of waterproof sheets laced together and
supported on sticks, afford good shelter.

In whatever place sick or wounded are under treatment a Red
Cross flag should be prominently dis spl aye i,

240, J":rf.?ﬂf.-{.l' j’lﬁl'-?f nis l'.lfr“ the TN .u-r' Stretehers, when available,
make excellent beds ; t]wv can be used either with their rollers
resting on the ground, or mlppurm[ head and foot by biscuit boxes
or p.chlnff cases ]rllt\[[l beneath their handles, or on wooden
trestles made for this purpose.
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Tn coneclusion it is pointed out that the foregoing are only given
for general guidance.

CHAPTER XX.

SURGICAL INSTRUMENTS AND APFLIANCES.

241, Description of insiruments.—The following are brief
descriptions of the instruments and appliances in most common
nse .

Aspirator.—An instrument for drawing off fluids by means of an
exhausting air pump.

Bistoury. — A long narrow knife, which is either st raight or curved,
sharp or blunt-pointed.

Bistoury, Hernia. —A long narrow knife, blunt except for about
the space of an inch from the point, which is also blunt, used in the
operation for rupture.

Bougie.— An instrument used for dilating strictures.

Catheter.—A tube for passing through the urethra into the
bladder to draw off the urine,

Catheters are either made of silver or silver plate, or of gum-
elastie or india-rubber ; they contain a wire called a stylet.  French
olivary catheters are flexible and have no :tylets. In the metal
and gum-elastic catheters the eye is near the pomnt. In French
catheters 1t 13 ].-l! inches from the ]':u:Ji[|1'. 1':]I_:[I-:=.|I catheters are
numbered from 1, the smallest, to 18, the largest; and French
catheters, from 1 to 30.

Caustic- Holder.— A little case for holding ecaustie, usually made
of vulcanite or silver.

Cupping Case.—A case containing the apparatus required for
performing the operation of cupping.

Director.—An instrument with a groove in which to guide the
point of a knife.

Dratnage Tubes.—India rubber or glass tubes used after opera-
tion for draining a wound

Elevator.—An instrument for raising depressed pieces of bone.

nema Apparatus.—An instrument for administering enemata.

Forceps, Dental.—An mstrument used for extracting teeth.

Forceps, Dissecting. Plain forceps used for dissecting purposes.

Foreeps, Dressing.— Forceps with scissor handles, used for re-
maoving old dressings, &e., from wounds and sores,

Forceps, Fergusow's Clawed, or Lion Forceps.—A strong forceps,
with claws, used for gripping bone where much force 1s required.
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Forceps, Gouge—A strong forceps, cutting at the points, so as to
rouge bone.

Forceps, Liston’s Bone.—A strong forceps for cutting bone in
.;-inf-mlm:m.

Forceps, Plymosts.—Forceps for holding ithe foreskin i1n the
1-]:-e-'|11ti|:an of ::En-l]:m"iﬂl-:l]].

Foreeps, Polypus.—Forceps for grasping small tumours usnally
in the nasal cavirty.

Forceps, Sinus.—Foreeps for introduection into a sinus, which is a
tubular cavity.

J""r-,-'-'r-llr.a.«1 ,N"],...,.r-.;-- Wells', or prregitire x_u"-u'r'l"..r*-*.—-E'Illl":."-']"1 for the
comupression of bleeding vessels during operations.

f'll"-"f'f'li"-“- T1|;,ii'Ji|ff|:r_'.-- IFIH.'{fI.']H'S for ]l--':n]irlg the tongue, ;,':L':In'l'.'l]l::-‘ used
in giving chloroform.

(Fuillotine, Tonsil.— A sliding knife for slicinge the tonsil.

Hernia Director.—Made of steel, and broader than the ordinary
director, used for the operation of strangulated hernia or Hl]:'nz-:-,‘

J'r.ria'.l{_.rf'.lr-:."u,--. A tube used for -|.l|l}'l|'r'::||:_': Ellr'u\'l.lk'!' into 20me k:.'n'ii_x'__
such as the throat.

f.r':'r'{.fl:n'l".v-" or Dowefe.—A metal or Ii_;'[;u—».-:. vessel to which a tube is
attached fitted with a nozzle and stop-cock, used for flushing or
washing wounds with boiled water or antiseptic lotion.

Laryngoscope.—An instrument for examining the throat and
larynx,

Lenses, Test.—Glasses of various powers used for testing the

eves,

E Ligatures. Threads of sterilized silk, catgut, or tendon used for
tying up blood-vessels.

" Needle, Aneurism.—A curved blunt instrument with an eye
near the end, use:d for ]3;1.»-'..-—;5“_'_[ a Jig:tll'll'u' under an artery.

Needle Cataract.— A needle, without an eye, in a handle, used in
the operation for cataract,

Needle Holder.—A strong H.FJ!'I.':IH: foree ps for ilkl|lll[1|;_; a needle
to put in stitches during operations.

Needle, Surgical.—Curved and straicht needles of various sizes.

”‘”‘.«fﬁ.,“.rm.m‘.,.,,;,,._ An instrument for examining the eyes.

Post-mortem Case.—A case contaicing the instruments used in
the examination of bodies after death.

Probang, or f-f:;«.!r,il].l,l'lr-r.r{l""-l'lf Lougie.—A flexible instrument for
passing down the aullet.

Probe.—A silver instrument for probing wounds.

jr'.*r_;i'.l'r,.rr'."rj."', _-1'1 |!|-ill_'||t, ]]:lrrl-{ 01 1121.1 ]Jil.'l..‘(" E!l!‘. 'III|'E4'I_.! 1III'!It at an ;“]E_Jr]i:
for holding apart the edges of a wound during operation.

S, _-Emfm'r-;.ﬂ':.flr;. _ A saw used for sawing the bone in amputa-
tions of a limbh.

Saw, Dutchers—A framed saw, the invention of Mr. Butcher,
used for the same purposes as the amputating saw, but more
especially for exeision of j.::lllilt-:. _ :

Saw, Hey's.—A small saw for cutting a piece out of a bone used
in operations on the skull.
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Scalpel.—A short knife with a curved edge, made in different
sizes and used for cutting and I]E*w‘.:-'uf'l.'l'ii!:-_:", :

Seeop.—A. spoon-shaped instrument used for seraping various
orowths, ete.

Shears, Rib.—A large scissors-like instrument used for eutting
the ribs. ]

Sound.—An instrument for feeline what is bevond the reach of
the fingers, - -

Spatuia.—A  blunt knife for spreading ointments; also an
mstrument used for depressing the tongue when an examination is
being made of the throat.

Nterilizer.—An Apparatus for 'n'i”il':_'__f oerms on instroments or ik
dressings, by means of heat.

Stethoscope.—An instroment with which to listan to the sonunds
in the chest.

Stomach Tube.—An apparatus usel for washing out or emptying
the stomach.
Sutures—Lhreads of wire, silk, eatout, silkworm gut, horse-

hair, or tendon used by the surgeon for stitching wounds.

Syringe.—An iustrument made of glass or metal, used for
injecting fluids.

Syringe, Higginson's,—An apparatus consisting of an india-rubber
pump, to be squeezed by the hand, and two pipes, one fitted witl
a nozzle to pass into the anus, and one with a pewter end to slip
into the basin for giving enemas.

Syringe, Hypodermic.—A graduated glass or metal syringe fitted
with a hollow needle, employed in the injection of morphia and
other medicines beneath the skin,

J.l'r:-"-'-".-"u.EJ.-.urr’."fa", Clindeal. A closed 5!_-’::[:-.-. IIJ]M' {---r]1;ii1]i||_-:_f a bulb
and a fine column of mercury for registering the temperature of
the human ]Jfliil".'.

Tourniguet.—An instrament for making pressure on an artery to
*-4.'!l]i' the How of blood Ehl'l:lltj_-f!': it. (Hee |'-|-;_'::-i. 39, 40, l].)

Tracheotomy Tubes—Two eurved silver tubes, one fitting inside
the Il1..|ll.'i‘J used for !lt!rtin.'_:' into the \l.'{||-|lni[1|-_ when it haz heen
opened by an operation called tracheotomy.

TII'E’JJJE':'?-EIF". A civeular saw, uszed in [']IL']':H[UHH on the skull

Trocar and Canulo.—A sharp-pointed instrument and sheath for
tapping collections of fluid. Large, for tapping the belly or chest ;
small, for tapping hydrocele.

fruss.—An appliance used to keep the bowel in its place in cases
Ol rupture,

Wools, Holmgren's.—Coloured wools of various shades used for
testing for colour-blindness.

Lists of contents of the various articles of Field Medieal
Equipment will be found in the Appendices of the Regulations

for the Army Medical Service.

(2362) i
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CHAPTER XXI.

CONTAGION AND DISINFECTION,

s a '

242, Spread of infection.—Infection is caused by the entry ito
the body from without of a living thing, a germ or microbe.
These gerus produce such infectious diseases as ente vic fever,
cholera, small-pox, plarue, dysentery, malaria, ete. [n nursing
such cases, care must be taken to guard against the spread of
infection, by disinfecting germs which leave the Ellllt nt's body in
the breath, discharges and excretions, and are l.u start the
disease afr esh in another individual ¥

243. Personal precaution.—1t is the duty of the orderly to
epard himself by all reasonable ]:-i'ﬂ-";i.ulil.ulh agalnst infection.

He should never £go on -]I]i_‘~' faat i::f_l.'.

The finger nails should be kept short, a nail brush always used
before taking a meal, and the hands washed and rinsed in some
disinfectant immediate ly after touching the patient. As much
fresh airas possible should be obtained, and no food should be
eaten in the wards.

2434, ,|")'r'--,- -'f'l'_r-"r.'-\. — "lrr..\'.l_:'.lll-"’r'l':-"."-'_' 13 _»:.-';||-..H|i|_|:_;‘ 1_]:.=|l. “ frees
from infection,” 2.z, 1t Kills the small living bodies above referred
Lo,

The uhh .‘--nlnnll]\. reliable disinfectant is heat in the form of
boiling water, steam, or hot air of a temperature of 2307 F.
.'.|l|':il'il"'| Lhac are disinfected :il_'-.' heat are x“liii Lo ]I. ** |t L:]Ei;f-'l.] i
i, they are by it rendered absolutely free from every kind of
germ,

For articles that cannot be *--I.‘|J| spbed to 1]|| a 11-m of heat, che lhlc..Ll
disinfectants have to be used, called : * Ferm killer

These are very much less hlll-‘*t.l'..'.lll‘-. than heat. Of i]hTIIJf"
disinfectants the best are carbolic acid 1 in 20, or perchloride o
mercury 1 in 1000. If used in weaker w]‘:tirnrH than these they
cannot be relied upon to kill germs. Milk of lime and chloride
of lime are also used for disinfecting stools (see Appendix 5,
Reculations for the Army Medical Service, for disinfectant
.-.u]|l.lr:._.- ).

245, Ventilation.—dAir of @ ward. Constant and free venti ation
is the only method of purifying the air of a ward. Noxious
emanations are given off by the patient’s body, which are hurtful
not only to hi mself but to his attendants. The risk of the latter
catching disease is much diminished by free veutilation.
er on the * Prevention of disease™ ( hap. XXX) should be read in

this chapl g and others after their first Year ol
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The window should be kept constantly open from the top, care
being taken to guard the patient from draughts. When not too
cold the windows should be open top and bottom two or three
times a [1.-|}1_ and the room l]ll.r]u]]_'_:h]:\ Hushed with fresh ,a_]:1 the
patient being carefully covered up. A fire is an aid to
ventilation.

246. Disinfection of linen.—A supply of bedding and clothing
distinetively marked with an “I” should be set apart for the use of
patients sutfering from infectious diseases. (See para. 156, Regula-
tions for the Army Medical Service). Both bed and body linen
should after use be at once ]JIZI\.H'[I, in a cljr—;i||!'l-{'l.in_;: snlution as laid
down in paras. 152-154. Res fl]"ll,i_ulj-.. for the _"L'“n Medieal Se [1.i,:|~7
unless specially directed to be dealt with in any particnlar way.

Especial care is necessary in the treatment ‘of soiled linen from
Enteric Fever patients. All excreted matter should be rinsed out
before placing the articles to stee p in the eresol -éulmi-m. Hands
must be carefully scrubbed after touching soiled line

247. Disinfection of stools and i'-"-'.u!"."'J]I. L,!llllll fever the
infections Ferms  are contained in the stools and urine of the
patient. For disinfecting the stools in enteric fever eresol
solution should be used, see para. 157, Regulations for the Army
Medical Service,

Unless otherwise ordered a small quantity of cresol solution
should be put in the bedpan and care should be taken that no
moisture TH'IIL the disinfect: aAnt rem LI-JH‘!I][[]]“I utside of the Le I,]_l}tl_l

After use it should be covered up with a china cover and
removed at once from the ward, enough cresol being added to
completely cover the stool.

Where water closets or slop sinks do not exist, the best method
of disposing of enteric stools is to boil o burn them. Where a
water closet or slop sink is available for their dispozal before
l't:i]:'[}'iI]};' the stools [IIJ|IJ th ) they should be mixed with an
equal quantity of eresol solution, and allowed to stand for one
Jlu.h' to allow the -:|_|-'|| ectant to .:ul

While the stool is standing, the bedpan with the china cover
'-lme hl covered with a eloth m-.!]«:q-cl in cresol solution. This
should also be done when a stool is being kept for inspe ii:-u.

”H urtne should also be mixed ‘;-.Ikl| an  equ al |'|||._|j 1 Ly of the
cresol '--r|1ll|| m and allowed to stand for an hour before |_|i"E]|::_-"
1-111]:-1.10' , if no special method is arranged for its disposal.

All utensils (e.g., feeding cups, be II:.IUJ , urinals, ete ), intended
to be 1I.-L~| by enteric thll nts shall be marked with an * E,” see
para. 157, Regulations for the Army Medical Service.

248, H.-'*-'.::ﬂl.f-:-r-rr-u.-.l. r:.."'.v_l.w.l’"-"'.u.'. Uresol solution should be ].!.;LI_'c_-l] in
the H']J“ cup before use.

lags or special handkerchiefs which can be burnt should be used
to wipe away all [}I.h.l'tél]'ll_’*;:i from the mouth and nose,

249, Disinfection of patient’s body. —The patient should be ecare-
fully sponged from head to foot daily, care being taken that he is
not unduly exposed.

(2362) H
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In secarlet fever the flakes of skin which become detached from:
| the body during the process of desquamation may convey the
infection. Some Medical Officers therefore have their scarlet
fever patients, during the peeling stage, anointed daily from head
to foot with some disinfectant dissolved in olive oil. This prevents
the escape of dust and pu[ig,luuf skin from the patient. 1n
addition, warm ];1t’1-..l1|_ frequently given during convalescence.

250, _.I".n'ux-".a,.-',l of pal frent’s room.— Lhe {!_11“11“-' of a ward should
be done with a duster damped \ch some disinfecting solution, te
prevent the dust, in which infectious germs may be present, being
scattered about : after use the Illlh.l.'l should be at once 1J|.-lle 11
the tub containing the disinfecting solution.

All erockery used by infectious cases should be specially mar ked
and kept for this use only.
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CHAFTER XXII.

MEDICINES AND THEIERE ADMINISTRATION.

251, Method of giving dr . —Drugs may be introdueced into the
system in se weral wi ays. They may he swallowed, inhaled,
injected under the skin, rubbed into the skin, injected into the
rectum or administered Ly means of medicated baths (see
Chapter XXV).

252. By the mouti.—The great majority of medicines are given
by the month. Druss riven in this way may be administered in
the form of liquids, ;n*lu powders, or in ¢ ip--.:]“-.

(a) L2 III'"-'r.!'I Before li!(n' of a mixture is given the label must
uhhl.j.a be read, the bottle shaken, and the exact dose poured into a
graduated measure glass. The quantity must never be guessed,
and spoons are not reliable measures

When a certain number of drops are to be given a minim
measure should if possible always be used, since drops vary very
i much in size with the character of the fluid and the shape of the
' bottle. When one or two minims of a medicine are ordered
measure ten mipims and then add enough water unless any
HE apecial vehicle is ordered to bring it up to ten drachins. Each
i | drachm of the mixture will contain one 1|ri=1i]11 of the medicine.

While pouring out the medicine the bottle should be held with
the label uppermost, that this may not be goiled if any drops
should run down the side, and so obliterate directions.

(b) Pills.—These t.qu.tfutl. drugs in a solid form. The patient
should take a small mouthful of water, then put the lrill in the
mouth and drink a little more water.
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{¢) Powders.—When small these should be shaken on the back of
the tongue and then washed down with a drink of some fluid ;
when too large to do this, they must be mixed with water.

(d) Capsules.—These are small pear-shaped receptacles made of
gelatine, which are sealed up after having a dose of the drog
placed in them. In addition certain drugs are often compressed
mmto tablets, and these may be given in the same way as pills.

268. By the lungs.—Drugs given in this way are inhaled.
Medicines which are inhaled, 7.e, drawn in with the air at each
inspiration into the lungs, are usually intended to act only upon the
lungs, and are therefore almost entirely reserved for cases in
which these organs are affected. Inhalations are also used for sore
throats and when the larynx is inflamed,

Lastly, certain drogs, such as chloroform, ether, ete., are
mhaled for the purpose of producing general anwesthesia.

254, Uwygen is often employed in cases of pneumonia, and in
other diseases of the lungs. The gas is contained in a metal
evlinder which is brought to the bedside. The flow iz rerulated by
means of a stop-cock and the gas is conducted from the cylinder
TE:I'-!lll_'_j’!I rubber L'.liljll_t_'f_ If the |-::1iL'I|1' 15 sLrono L-|||-||;1|1 he
inhales the eas throuzh a glass funnel (which iz attached to the
robber tubing) and held before the mouth and nostrils. The
effect is carefully watched, the flow of gas being restricted, or the
funnel removed further away if any distress becomes apparemnt,

255, f.l"_-.'l,ri'l.'f'r':’.-.r!r'*' .!--r_,-"-"-:'.:"-l.lr-ﬂ.----|'-\'-' this ]ne'tllla--] l]ll,‘. qi['ll;_{:—'. Lo .EII.'
wdministered are injected uander the skin.

*Under the skin” is the meaning of bhoth "']1_".']|-:u:.|_l-;|'|1][-':"'" anid
“subeutaneons.” Absorption into the circulation is very much
more rapid by this way than any other, the drug taking effect
within from one to five minutes. Beingsuch a potent method, it is
A8 o rule used U-!li}' i1l cases ot emergency—itor the reliet ot pamn, to
induce vomiting, or to stimulate the heart.

Intra-muscular injection is when the injected drug is pushed
much deeper, ¢.e, inlo the musecles, as n the intra-musenlar
administration of mercury.

256. [nunction means the rubbing of an ointment into the skin.
The ]Hal‘l,i-!l'.'l of the skin to be treated should be first washed with
soap and water and then dried. This stimnlates the cirenlation in
the skin and enaliles it more quickly to absoh the medicament.
This method of introducing drugs into the svstem is practically
reserved for the administration of mercury, The chief puint to be
remembered is that the ointment must be rubbed into the skin and
not left on it, the part being thoroughly massaged with the palm
and finger tips. It should take from twenty minutes to half an
hour to rub in the usual dose of mercurial ointment. The same
spot should not be selected each day, as the skin may become
inflamed.

It should be done by the patient himself when it is possible. Tf,
however, it is done by the orderly he should carefully wash his
bands immediately afterwards.
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257, Recial smedication.—~Drugs may be introduced into the
rectum in either liquid or solid form. They are given in this way
when the patient is unconscious or vomiting, or for the relief of
diarrheea or rectal pain, or for stimulating a patient who 1is
collapzed after 1.]:-_-1-.-|tin:||. Liquid preparations should be slowly
run in through a glass funnel and rubber tube.

"“11[]|J|r'~]l' ries are solid preparations of a comical shape I.‘Iml ;_.{'
varying sizes, a (,h[]nl* to their contents, [I:" EUPPOsSILOTY 15
Llli':]. .L||r| mlunh lsnaarni well inio th Cectum.

268. Accuracy in giv ing medic a.-.:r« ~Full directions are as a rule
given as to the time of administration of each dose of medicine. 1t
should always be punctu: il to the minute, Three-times-a-day
medicines are usually given at 10 a.m., 2 p.m., and 6 p.m., twice a
day at 10 a.m. and 6 p.m.

A medicine that is ordered to be taken “ before meals” should
be given a quarter of an hour bhefore food, and u:-r;-- to be taken
“after meals,” immediate |'-. after the meal is finished

A double dose of medicine should never be given at --i‘u hour
because the previous dose has been forgotten. ,";ftxl each dose of
medicine the measure olass must be washed.

All medicines should be ¢ arefully labelled. All Eu;i»:.-.n»: should
be ]<r-]|_t- 1n a .-41-]};t1.'m: locked |_'Ll]:1_||l.L11|. The liniments and lotions
should stand on a shelf by themselves.

Fluid Measure :

60 winimg (m. 1x) = 1 fluid drachm.- (3 i)
8 drachms = 1 ounce (5 1)
20 ounces = 1 pint (o1
8 pints 1 gallon (c1

CHAPTER XXIIIL

e e

ENEMATA,

259. An enema is a liquid ]Ilj]<l1nlil' m which is injected into the
rectum. It is chiefly given to relieve pain, to stimulate, to feed the
patient or to produce an action of the bowels. Its L,mnflﬂ.ﬂl ion and
size vary with the purpose for which it is used. Nutrient enemata
and those prescribed to allay pain are usually small in guantity,
those intended to clear out the bowels are large.

280, Position of a patient during edmintstrotion of e siet.— L he
patient is vsually placed on the left side or on the back. 1t 1s most
convenient to have the patient lying on his left side, since the large
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intestine runs backward from the anal aperture in the direction of
the left hip, but it sometimes happens that it is l]nﬂ-‘--»hth]t* to put
him in that position—as, for inst.nce, after an abdominal operation
or injury to the pelvis. In such a case the enema must be given
with the patient lying on his back., This is moredifficult, and it is
wise {0 practise giving it in this position so that when necessary it
may EJL‘ 4fnu|_' 1_-:|_.-'E|__‘:.' ;1:1-[ oL Ganse till: ]i:!li.-ll‘-, c|i.~u'|'1i|r‘|'|_-',

When the enema is given with the patient lying on his side, the
hips must be brought to the edge of 11 Led and flexed, also the
knees. A warmed mackintosh covered with a towel is then placed
under him, and the bedclothes, with the exception of one blanket,
turned back. The fluid to be injected should be placed in a
convenient position and the eatheter or nozzle of the syringe oiled.
The index ri||r|;u|-:.'r' the left hand should be passed between the
buttocks, and laid lightly on the anus and the tube passed below
the finger into the rectum, sending it upwards and backwards. No
force must be used, the tube |n|]|P carefully passed over the
small tongue of integument ‘.'..ll-n]'l is found at the anterior angle of
the anus®* If the Higeinson’s syringe is used the flnid must be
[Jurumni in with the ri oht hand. Five minutes ghould be occupied
i1l 1EJqL ting one pint. There should be no attempt at hurrymg
otherwise the enema may e IHB'.-[:I.ILZE_‘-' returned.

[f the patient may not be turned on his side he should, |'L|h<-' 01
]I,:_F. |..l.:l,i,’.|_--.'=I ]lg_‘ Ill'lbll'_:hL as near to the L'l:[_;l.: of l'il-': I:-'I-II i3 M 'h*-uII.ILI. the
right knee flexed, and the anus found as before with the Lmh:x
finger of the left hand. The tube is then gently passed with the
richt hand, being directed backwards and slightly downwards.
When the injection has been given the tube should be gently and
slowly removed from the rectum, and firm pressure at once applied
upon the anus with a folded towel to assist the patient in retaning
the enema. The buttocks being pressed together also assists
this way.

261. Purqative enemata.—Purgative enemata are given either
with the object of assisting an easy action of the bowels, as before
and after operations, or for the relief of constipation.

(1) Soap and water enema.—This is made by dissolving one
ounce of soft soap in a pint of warm water. Ovdinary yellow -‘-il'!il|!'
can be used. One pintis the usual quantity. This is generally
administered with a * Hi cm‘]u-—»ilun syringe, ? pften with a No. 12
catheter attached to the nozzle. The temperature of the fluid
should be about 100° F. The air should be expelled from the
tube before it is inserted. The enema should be re ['I.iil'll. d for f['tlll1
eight to ten minutes. When giving any sort of purgative enema
warmed bed-pan should be ukh at hand for use, to !}ll.‘-'l.ll
accidents.

(2) Glycerine enema.—This 18 usually given by means of a special
vuleanite syringe holding half an ounce, the usual quantity given
being from one to two drachms,

e — — _—

* Almost immediately the muscle will relax and the tube slip in,
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(3) Turpentine enema.—When given as a ]um-mtiu one ounce of
ail of tur pe ntine is mixed with fifteen ounces of thin starch.

When given for the relief of abdominal distension, half an ounce
15 1181 l]]". given in two ounces of thin starch.

(4) Mive-oil enema.—An olive-oil enema consists of four ounces
of oil with eight ounces of thin starch or four ounces of olive-oil
run into the bowel by means of a glass funnel and long piece of
rubber tubing, followed in half an hour's time hy an orx |.L]Ht1. g0ap
and water enema, or four ounces of oil ean be beaten up with
sixteen ounces of soap and water and injected.

I{-‘J} Castor-oil enema.—This consista of one ounce of ecastor-oil
mixed with ten ounces of thin starch, or one ounce of castor-oil
mixed with three ounces of olive-oil my vy be warmed and injected,
and followed in half an hour by a soap and water enema.

282. Nutrient enema.—This is given when a patient is taking
insufficient food h."- the mouth, or when 1t 15 desired that the
astomach should be kept completely at rest. The powers of
'|‘;’.Ei':~'1ic']1 ]il*r'».--.'x'r-'l-.| I'."" the recbum ]n'itt-_'j |E1|||-I;-.|. any food 5_rj1.-==|| 11
this Wiy I|III=~I by I.hlst'-:l11_'_;]||}' :H_:‘-':-ii-.'-] |-_‘1' means of E‘J-p1_uu[i.~ii|[f_"'
}""-"-'l.]!‘l'-'i': FH]I ¢, The size of the enem: l, Lofe sther with the
'.I'l."|'=-'.I.'I|"'1'l' of in l.|.|'l|JI will be as o "|il: tu:l four ounces four Juuuﬂ.
i..ir the |"|||Il.|1ll.||1 ty f--!' ¢|1|.lf||||l

The enema should be str: lel |5II.|'-I.E .it|i=:|I]]I.=~|.2.I,I|f-]1 and 1--. at a
temperature of 100° F.

Patients who are being systematically fed by the bowel should
have a plain water enema once in every twenty-four hours, and in
addition, before each enema is given, the rectum should be gently
wiashed out with warm water or warm borie lotion. To do this a
soft catheter, well l:-"|| wl, to which a ]mru of rubber tubing with a
orlags funnel at the other l‘]il iz attached, 15 III_HHL{E 11 b [[u. bowel.
Jr} '|r-*II1I"I' warm water or boracie lotion alm.‘.l'., imto the raized
funnel, and then lowering it before it is quite empty to allow it to
run ont again, the bowel is well washed. The enema would he
given by means of the same apparatus. The time taken in
administering four ounces should be at least five minutes.

A large nutrient enema containing as much as one pint is some-
times ordered. This is more difficult of administration. The tube,
which must be fairly larce, must .I.l“‘ll.l,"-w"-‘li[.l for some c]:q,“”. not
more than seven inches, into the rectumn in a bac kward and |1]m ard
direction. The enema is given in the same w: 1y as the smaller
one, but half an hour at least must be expended in giving one pint.

A large quantity ean also be given by means of an irrigator
-Ilhlliﬂfli (] -1]i'll‘-l‘ 1]“ bed, and '-I"'IIIH'I.[M:] ]:1. means of rubber lu|:[]1-"r
with a catheter in the rectum. The 1_||]j|'|_|1" 18 U,”.'l;“-..-.glll '|n, Qe I_]I]-
so that fluid from the irrigator can only be passed throush it very
slowly and thus enter the rectum {hu]n by drop, 1.-.]wr|: it is
absorbed before any quantity can accumulate.

2683, Starch and opium: enema.—This is given for the relief of
pain or to check excessive diarrhoa.
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Two ounces of thin starch are mixed with the prescribed
amount of laudanum and heated to a temperature of 100 F. Itis
then slowly injected into the bowel by means of a glass syringe
and a rubber tube.

o84, Rectal tube—A long rectal tube is sometimes passed for
the relief of abdominal distension. A stout rubber 1_1.lhl-._":, well
“'l!,‘-[]_? 14 |I1'lﬁh'-t"tl into the rectum for about seven i]u'ht*ﬂ__ and left in
position, The other end of the tube should be placed in a small
basin of earbolic lotion. If any gas escapes from the bowel it will
be heard bubbling through the fluid.

CHAPTER XXIV,

EXTERNAL APPLICATIONS, COUNTER-IRRITANTS,
POULTICES, ETC.

aak, A .".?'-r"".".-”r" s used as a wash for the mouth and throat.
A tablespoonful is to be taken into the mouth, the head then
thrown slichtly back and the fluid set in motion by breathing
through it, at the same time taking care not to swallow any.
This should be repeated two or three times on each oceasion,

266. Eye lotions are used for washing away discharges from
the eye. They are applied by means of a wvessel called an
“ Eye Bath,” by a special Irrigator, or by allowing a steady
stream from a pledget of cotton wool beld about two inches
above the eye, to run over as much of the inner surfaces of the
lids as possible. This is most effectually done by everting the
eyelids.

To evert the eyelids, stand behind the patient, who is told
to look on the ground. Take the lashes of the upper lid
hetween the thumb and forefinger, using the right hand for
the right eye, and the left hand for the left eye. Draw the
lid downwards and outwards, then turn it quickly backwards
OVEr a 1\'Ii£1115'11 !ti:ltllh Or 1lLL='L':l|. ]-,1'|;|:|H=t or over the ﬂl!:-_ft'l‘ of the
other hand. Retaining the upper lid in position by means of
the thumb, the lower lid is now easily everted by placing the fore-
finger on the skin below the eye and drawing 1t downwards, the
patient at the same time looking upwards.

2687. Eye drops are applied in different ways according to the
purpose for which they are used. When they are intended
to act upon the conjunctiva, the lids must be everted in the
msual way and the drops allowed to fall vertically upon the
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mner surfaces. When drops are used with the object of dilat-
g or contracting the pupil, the lower lid is drawn downwards
and one or two Ift'ilJ:-:-'x allowed to fall on its inner surface.

Before using a drop bottle, two or three drops should he
allowed to escape from the nozzle so that any foreign matter in
it may be washed AWLY.

268. Counter-erritants ave local applications used for the velief
of pain or the che king of inflammation, some producing mere
reddening of the skin, and others actual inflammation.

(1) Mustard plaster—Two parts of mustard to one of flour
are made Into a paste with tepid water. This is spread evenly
on a piece of linen cut to a suitable shape and size, and covered
with a single layer of washed muslin, when it is ready for
application.

(2) Mustard leaves.— These are more convenient to apply than
the plaster. They should be moistened in warm water before
application, the skin having been previously cleaned.
|:-:3:| .].I-;J-'r-f-'-"’h"--:w 'f"- todine, —The skin should be first washed anl
then the iodine painted on with a camel-bair brush, After the
first coat has dried a second should he :1[!5!“-1;.

When a strong solution of iodine 1s ordered, the directions
as to ifts application must be minutely observed, as it is very
much stronger than the tineture and causes considerable irritation
to sensitive skins.

(4) Liniments ave very mild counter-irritants, which are rubbed
in by the hand after the part has been washed.

(5) Dlisters.—These may be applied in the form of a laster, or
painted on the part.

When the plaster is used the part should be well washed
with soap and water, and sponged with ether to remove oTeASe
from the skin. The plaster is cut to the shape and size required,
moistened with warm water, placed in position and secured loosely
with a bandage, so as to exert no pressure on the blister when it
riges.

When blistering fluid is used, the part to be painted, having
been previously washed, should be outlined with vaseline or oil
to keep the fluid within the required space. Two or three coats
are then painted on and the part covered with wool and a loose
bandage.

The plaster should be left on from ten to twelve hours, If the
blister has not risen then, a fomentation should be applied. The
plaster is then carefully removed, and the blister which has been
produced is suipped at its most dependent point with a pair of
sharp sterilized scissors, and the fluid gently pressed into absorb-
ent “-‘."“J‘ -H““l'-:i.inﬂ.‘-‘i [hl' ii”ihi i"\- il”il't‘f':'l.] L }Jt' ['|_,l-"|_|‘|,-,'||]']w|;[,| [i.{-g
blister being left unopened and merely protected with wool and a
bandage.

(6} The actual cautery.—As a counter-irritant it may be
used :—

() For the relief of pain, in which ease the heated point is
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not brought into contact with the skin, but i3 moved to
andl fro jn,-:.L above it 80 a3 to [-‘nlllﬂt'l: ik 1'I--.|l;1'|lil|.'_;' of the
surface.

(b) For the treatment of chronic joint inflimmation. Here
the point of the instrument, whick is kept at a dull red,
is lightly drawn across the part to be treated, so as
L 1}|-.“-|_1-.:,r-¢ i Hll'[?f'l'Ii"iill. !!HII'H,_ "-'m']'l:,l'k'- 18 ill'l':‘:—'d'l} il l.]'ll'
ordinary way.

ag9. Lecches are used for the relisf of pain and for the checking
of inflammation.

Fach leech draws from one to three drachms of blood. The
smaller, pointed end is the head of the anirnal.

Before applying a leech, the skin sh mld be well washed and
thoroughly dried, and when possible briskly rubbed to bring the
blood to the surface. It is important to handle the leech as little
as possible. A leech will continue sucking for about three-quar-
ters of an hour. It should never be forcibly removed, or its teeth
may be left in the gkin, which would produce a troublesome
wound. A pinch of salt on the head will make a leech relax its
hold. If the bleeding is to be encouraged, a fomentation shounld
be applied to the bites, vtherwise a pad of gauze should bestrapped
over them. The patient should be carefully watched until the
bleeding has ceased, as sometimes this is very troublesome.

270, Cupping may be either dry or wet. The dry method leaves
the blood in the skin, the wet allows it to escape into a cup by
means of small incisions.

Special eupping glasses are cenerally used for this operation,
and also a special instroment for making the incisions.

271, Ointments may be applied either spread with a spatula on
the smooth side of a piece of lint, or they may be rubbed in with
the hand, that is to say, by “ inunetion.”

272, Lotions.— Evaporating lotions must be applied on a single
thickness of lint, which should be left uncovered, Other lotions
are used by soaking a double thickness of lint in them, squeezing
out the excess of moisture but not wringing them dry. Theyv
shonld be covered with jaconet or oiled silk to prevent evaporas
tion.

o3 Poultices are of wvarious kinds, the most common being
lingeed and mustard.

ll:u:} .IF.-:-H-\'I"F'I'I'II _,.'J:,'--'!".!'e-.:'['.. [']'IL-Chx'l] |.i.||:‘-'~l.'|.'||. L-c nost r.'i-‘.i![lin]'ll}' ||.=-»1‘-.1
for a ]lIIIIiLiL."'.

'To wake a poultice, a board, a bowl, a keitle, jug of boiling
water, and a large spatula or flat knife are required ; also tow or
linen on which to spread the poultice. If tow is uged it must be
pulled out flat and even to the required size.

After the knife and bowl have been heated, a sufficient quantity
of boiling water from the kettle 1s poured into the bowl. The
linseed is then added, being quickly sprinkled in with one hand,
while the mixture is stirred with the spatula. When sufficient
meal has been added the mixture will come away clean from the
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edge of the bowl and should be turned out on the linen or tow,
and spread evenly and quickly with the spatula, the latter being
dipped in the jug cf boiling water between each stroke. The
layer of linseed meal should be a quarter of an inch thick. and it
should be spread to within one inch of the edze of the linen or
tow, when the former should be folded and the latter rolled in all
round. Care should be taken not to apply the poultice too hot,
which ean be prevented by first testing it on the back of the hand.
When placed in position the poultice should be covered with a
thick layer of cotton wool and secured by a bandage.

(b) Mustord poultice —This is mustard mixed with linseed. the
mustard being mixed separately with luke-warm water and then
added to thelinseed poultice. The proportion of mustird to linseed
varies with the object of the poultice, being either of equal parts,
or one of mustard to two of linseed.

=74, Fomentations or stupes.—The best material for a stupe is
thick soft flannel. Spongio-piline is sometimes used, also lint and
el]r.-:r.-:l'|'ll._'t'.1 '-.‘.'n:-'-]. J:rlj'm'if.' '..'.--cll [.-; 1I.~H'(Il f..]' .‘-CIII'_'_{I-r.'J] B ER, Ir‘ 1|.-41-:[
for the relief of !.‘il.I-JJ a fomentation should be
hour at least,

The material for the fomentation should be placed inside a
towel or wringer and laid across a bowl, which

changed every halt

has been heated-
the ends of the towel or 'n'i'i.".'_{'l.'l' |l|'tljl'l"‘.'ill'_'" over :E.-,' r'»imh'ﬂ. “--”,
ing water is then poured over it, after which it is wrunge out dry
in the towel, taken out, and applied as hot as the patient can bear
it. It is then covered with jaconet and wool, and bandaged firmly
i position.

Purpentine stupe.—One or two drachms of turpentine are
aprinkled carefully on the flannel before being wrung out of the
hoiling water,

Opium and belladonna are sometimes applied on stupes, half a
teaspoonful of the tincture being sprinkled on the flannel after it
has been wrung out.

2¥5. Hot bottles may be of tin, earthenware, or india-rubber.
For the feet, either tin or earthenware are suitable. For any
other part of the body an india-rubber bag is more comfortable
and efficacious. All hot bottles should be protected with thick
tlannel covers. Care must be taken that the bottles do not leak,
and that there are no holes in the covers. It must be remembered
that the following patients are peculiarly liable to be burnt : those
who are unconscious from any cause, the paralysed, those who are
suflering from great pain, the dropsical, the very young and the
old.

78. Ive-bags are made of various shapes and sizes to suit the
part to which they are to be applied. The cup-shaped ice-bag is
the one generally used. This should be half filled with small
pieces of ice, with which may be mixed a little common salt to
1atensify the cold, or sawdust or linseed meal may be added to
soak up the water and so make the ice last longer,

277. dce-poultice.—Crushed ice, between thin layers of linseed
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meal, isspread to the depth of half an inch between two layers of

tissue. The tissue is then sealed up all round with chloroform or
turpentine.
278, Leiter's tubing is soft metal tubing, the coils of which are
arranged in the shape of a cap to fit on the head or knee. There
are axlso small ones for the eye. Teed water i1s allowed to run
‘!hl:-l,[ oh the tubes from an irr igator, and a vessel is pl: LLul 80 as to
receive the water as it escapes.

CHAPTER XXV
BATHS, PACKS, ETC.

279, Temperature of baths.—In addition to the n:';l'd[:lui]'*.'
cleansing bath, baths are ordered for a variety of [-11:]1 e
The temperature of these varies somewhat as follows :

Tepid baths ... B5° to 92° Fahr.
Warm baths ... o U2 to 98
Hot haths s D5” to 1057

The bath thermometer should be used on all occasions,

Before git'jt];' any kind of bath, instructions should be obtained
as to the temperature of the bath, and the length of time th
patient is to be ke pt in it.

280, Cold bath.—A cold bath 1s ogiven at ahout a temperature of
65° Fahr. It is -_:il.n n in cases of ]n[urllut xia. In many cases if
iz not considered advisable to lower the ]:-.llH nt directly into the
cold water, the |-|”Ll|!'hl1h e to beein with bei 1N as EJ|"’]|_ ag 85" |
and be u:.;_f-f.nu].q] down by the addition of iced water.

281, Hot bath.— A hot bath is given to relieve pain in renal
colie, to soothe excitement in chorea and delirium, to relieve
retention of u['i[[l'_. and to El'lu!tit-h EILJH]JH':!T.'iI"II in nremia,

These baths are usnally given at the bhedside, the patient being
lifted into them from the bed. /

282. Hot-air Dbalth.-—To give this a special 1]|]:1].;_tu-= 15
necessary. Allen’s apparatus without the boiler 18 generally
used.

Blankets are placed over and under the patient, and his shirts
removed. A mackintosh must be placed under the lower, and two
wicker-work body cradles over the upper blankets., These arve
covered with two blanke ts, over which is placed a mackintosh, and
over that again another blanket. The blankets should be well

|
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tucked in under the mattress. From the foot of the bed withdraw
the blankets covering the patient, insert the spout of the kettle
just within the lower eradle and light the lamp, which has several
wicks. The spout should be guarded by asbestos, otherwise the
blankets which are pinned round it will be scorched. A eloth
wrung out of iced water should be laid over the patient’s forehead

|
:uul |~:1-}-1 1.".l|l]. Hl* :-i!'t[.llhi Iilh‘n ]'IL' ;_{il'rl] IL.'HJI'] water to hj!h |
Duration.—In the absence of any special orders, the duration |
of a het air bath is 20 wminutes. At the end of that time
the light should be put out, the hot-air pipe withdrawn, and a
Warm t[l'_‘-' hlanket :-»-:i];-] ed in under the cradles. The temperature
Ay be from 108° ¥, to 150° F. The latter heat can uill}' be borne |
when the baths have been in use for some time. The mackintosh i
and cradles will then be removed and the patient left lying
between blankets for an hour until he has done sweating; he
should then be sponged with warm water, and a warm shirt put
o1,
If the pat ient shows siens of exhaustion or faintness |E||]'|-||.;‘r the
bath, the ].'I!!II.I must be put out at once and the ecradles
removed,
=83, F-'-"l,-'---:e'i' bath.—This is _‘_":‘-':-H in the same Wy, 4'.":I.'i'"|.l1. that
the boiler is used in the apparatus, and the steam from the h:J'__E'[]J_-_:'
water is 'i1|l'|'il.!ll-c'l'LE into the ]n-li [J|-=l:-£1ii of ]J"'l L]."I‘n- air. . Ehe
water should be boiling when the apparatus is inserted, and the
boiler must not be more than half full,. The temperature may be
from 105° F. to 110° F.
284, Mercurial vapour batl.—To give thizs a patient must he
sitting upright in a chair, The same apparatus is used minus the
ti-‘]l}{ tube for inserting under the bedelothes. A small dish
containing the amount of calomel prescribed is placed over the
:-C]}i]'il Eilll|'|:- under the chair. The calomel iz converted, .|-_l_' the
heat of the lamp, into vapour, which iz carried upwards by the
steam and deposited upon the patient’s body. The patient must
not be rnl.u]wll -:lu'-.';]j, or the caiomel would bhe ".'-'ii:i.'-il oft ;n;-,[ T103
benetit follow. He shiould be put back to bed in a warm flannel
;-:'_:Lt]]]r.'“r.
286, Confinuwous bath.—This is ordered sometlimes for ecases of
skin |:|'.::‘--.'ii"‘"|'= extensive burns,and severe local surgical i||j||1-;'ﬂ.~; or
disease. The bath may last for some days and should be kept at 1
an even temperature of 100° F. A thermometer should be kept ,
constantly in the bath. !

The bath is L':L.-'i:_'l-' Jw..l-]ll hot ]|I1|' i't"ll!"l‘.'ii‘]:i_':' gome of the cooled
water from time to time and adding hot water about 200° F., care
beine taken not to burn the patient 1 so doing, |I
286. Arm and leg haths are muech used for piic cases. They
are given in a special trough-shaped bath. The bath is half filled
with water, to which the prescribed lotion is added: The tem-
perature should be 100" F.

2’5’:‘". _]J'I( .'_I'I.I.I".I_J ._".l'.',l'I |'I_.--'.'._-'_.'.-_\.' —

() Sulphur bath.—Six ounces of sulphur are required for thirty




gallons of water. The sulphur should be first dissolved in hniliug
water and then added to the bath.

(0) fodine bath.—To every pint of water one drachm of tincture
of iodine is added.

(¢) Bran baths.—Put four pounds of bran in a muslin bag and
pour over it at least one _c_-|;L|]-H| of imi]ing water. Fill 1y the IHL!,h,
squeezing the bag of bran. Temperature 100° F

(d) Allaline baths are prepared by adding six ounces of
carbonate of "“'-"l:': or ]J-':,'l.-ih, to a hot bath. This bath is IL.’ETE'IL for
rheumatism.

(¢) Brine baths are prepared by adding about six pounds of

wommon salt to an or lllu*"-. hot ]J1111

288. Hot pack. FJ---|-;,I--- the bed by rolling in a long mackin-
tosh with a blanket over 1t. Cover 1]|e; ]I.Il,l'ii"!'.1 with a blanket

and remove his 4[*ill- Take a laroe sheet, fold it acress into four.
_‘ﬂnm r it ont of wat 3 hot as possible, using a sheet or large bath
ti n'.|] 0s a uul.f_-;-l ' ay the patient -H his back in the bed, lay
the hat sheet over him, 1||:-||.-]!|;; it well into him, well into the
Eji'l._']-':':. and down the sides. Turn up the sides of the blanket he is
lying on. Cover with a mackintosh and plenty of blankets. Hot
(]!”]L"-\. promote per spiration. The patient should remain in the
pa :k for 1'|.‘|t|||_‘| minutes, Take WLy the wet sheet, blanket, and
mackintosh, and cover up the patient with a hot dry blanket, and
leave him for an houn

285D, 'I'--'.-.'r.'.!ll Jur.'r_.-':, }j-: ara L.L.l |i,"l.-|_ H fl-l';'l. E',ll.'_. ]'i-']-{, ".‘\.']':i't'l t?'.li'
patient in a sheet wrung out of cold water. If the feet become
very cold, a hot bottle may be put to them. The sheet must be
E{r\'p{ cold ]-I'-.' bei g ]||]I Ll] down with ]_:I pees of il"jl or ]J}' ]".'iH.'_[
a;:|1|=~l;11|1]"-.' watered with iced water,

The temperature ]..-.::-r be taken everv five minutes, and 1]-1‘
i ulse watched, The duraticn of the pa h de ||11|f]-= upon its effect
on the temperature.

280. Sponging is employed to reduce the temperature 1‘.|1 ing
fever by permitting evaporation of the water from the surface of the
1!--|:|"..'_ Cold or [:-|.i:L witer 18 nsually nged. A blanket should he

rolled under the
tucked in on eacl
The }rx'lix'llnthtw._ with the excep ion of one blanket

patient and the shirt removed, bath towels being
side to catch any water that may run down.
are removed.

)
The whole ]u--:i_x should not be L'L'| wosed al one time, I.'I'.ll‘- the part
10 1I-l' '-c'-'-]] :_ |.I_-,i|:_':' nneoy l.l “'~| 11 ['.".u |-:.-!'L ' | .l.l .
P artic I_.L]‘]]l. over the ocreat v ----" . at the root of the neck and I'I
the groin. After sponging, the 'luL'.!LrE'-i should ooly bhe 1|§.:]|1|}'

dabbed with a 1-:1.'-'|‘!. The water s
1Lur|":'l ature ords I.'I_'-.1I:‘ by u-]lfi]:_-:'

required,

ould be maintained at the
ither iced water or ice as

el B 1




CHAPTER XXVI.

THE NURSING OF HELPLESS PATIENTS.
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281. Washing or patients.—When a patient is too ill to go to
1]|l' ]liil!!, he must be *.'-"|-']|-.--1 all over in ]--'11 ]-rl\'.-_-l-]J ]-i:[ll]-:l-h;;
under the bottom blanket should be placed a mackintosh. This
blanket bath should be given to all patients on admission who are
unable to take an ordinary bath, and to all patients confined to
bed, at least once a week. When giving a bath, any swellings,
BCANS, :='|'i':|1_-'||1.-.~: o 801¢s *-C|'||'|!!I'|. 'IH.' noted ;Llli! ]1-:1||:-|'ll-|],

o i

Every day each patient confined to bed should be washed as fa
as the waist, back and front, the shirts being removed. This
thovough washing should be done in the morning, and should
include the skin over the sacrum, buttocks and hips. The hands
should be washed in the middle of the :|_;|__‘.',. and the face and
hands again washed at’ night, also the skin over the sacrum,
buttocks and hips. The hair must be combed and brushed, and
the patient’s brush and comb should be washed at least once a
week. The teeth must be washed daily.

292. Cleansing of mouth and teeth.—In acute illness sordes and
mucus collect on the teeth and give them a dirty appearance.
When this accumulation of sordes and mucus is rapid, and when
the lips and tongue are stiff and dry, attention may be needed
every hour, but in ordinary cases twice a day will suffice. The
mouth should be kl-]rt as moist as l”"""‘i]"l'“- The best sponges fon
washing out the mouth are made of squares of white rauze orlint,
which should be burnt IJEI'F'f'!]}' after nge. One of these S uares
should be wrapped round the index finger, soalked witn the wash.
and inserted into the mouth. The teeth, cums, roof, and sides of
the mouth should all be gone over, A solution of ].,.1-:“-[.-! or
lemon juice and glycerine may be used. Dressing for ceps or small
sticks of wood may he used instead of the |i1!.l_,f|-';‘:I but the latter
is the most efficacions. The hands must, of course, be well serubbed
directly after in antiseptic solution.

2938. To guard against bed-sores,—This is one of the most
important points to remember with helpless patients. Bed-sores
result from continuous pressure on a certain spot or spots, also
from friction, from moisture, creases in the under sheet or shirt.
and from crumbs in the bed. Bed-sores due to pressure oceur
most frequently on the hips and lower part of the back, the
shoulder and the heels. Those from friction are apt to come on
the ankles, the inner surfaces of the knees, or on the elbows and
back of the head from frequent movements, With patients
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suffering from paralysis or spinal injuries the utmost care will not
always avail, but generally with good nursing, bed-zores can be
avoided.

Preventive measures consist in absolute cleanliness, and the
removal of pressure. J]h back and shoulders shonld be washed
with svap and water and cavefully dried night and morning.
After washing, the skin should be treated with spirit 1 some
form—iethylated spirit, brandy, or eau-de-Cologne—which should
be well, huat 1-tntl'». rubbed in, the parts ].:":I!a” then dusted with
oxide of zinc and starch Imun]tr [n cases where the sphineter
muscles are relaxed the skin should be treated with ointment to
protect it from the irritating effects of the discharges, the patient
being frequently washed.

Water and air beds are of the ':"]'!":iTL':-iT- possible x':zhu-. Rubber
ring-cushions are also very useful. The knees, ankles and elbows
may be protected by a thick layer of cotton wool tumh secured
by a bandage. When ]JEIHH]]I-lt a patient should never be allowed
to lie more than two hours in one position. He should be turned
first on one side and then on the . other, and kept there ]F}' an
arrangement of pillows.

The first indication of an on-coming bed-sore should be at once
reporte ol

204 The movin J.M-,.' T -",r.u’: T .u.-.r-"f rh 1'1~.ri||i.‘1--c twao }w-:'lrlr to
comfortably move a re h|‘- l=|]'|r]1 53 patient, one on each side.
Fach passes one hand under the patient’s back at the lower part
of the shoulder blades, the hands being then locked together.
The other hands are passed beneath the patient’s thirzhs close up
to his hips, and also locked together. The patient is then steadily
raised and placed in the sitting position,

[f the patient is not too weak, and is able to help himself with
the pulley, one person can raise him in bed by putting the right
fiand and arm well behind his back, and the left below the hips,
gradually moving him up the bed, the patient at the same time
assisting himself with the pulley.

Should the patient have an injury to the legs, a third person will
be required to support the lower extremities.

To move a !mﬁvui from one bed to another. the two beds must
be placed side by side so that the mattresses are in contact. The
patient 1s then drawn slowly across by the sheet on which he is
lving, this being afterwards -]||l]J~rl away from under him. If
there are enough assistants he can be lifted, one taking each corner
of the sheet.

To prevent a patient who is very weak from slipping down into
the bed after being propped up, a bolster is rolled in a draw-sheet
and is then placed beneath the upper part of the patient’s thighs
and the draw-sheet tucked firmly 1n at the sides of the bed.

R95. Changing the shects.—Unless the patient is very ill, one
person can do this easily. Only the upper sheet or a single
blanket is to ].h-.; I.-fr over Ll'.; [léli-i!*Tlt. The lower :-.]1|-4-[ anil
draw-sheet to be removed are loosened at the top, bottom, and

(2362) |
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each side of the bed. On one =zide IIJE'_T anre 1,]]1_"“ l‘lljill'ii u[nn;_"
their whole length as flatly as possible until they are close up to
the patient. The fresh sheets should then be folded lengthwise
alternately backward and forward for half their width, and placed
on the side of the bed from which the =oiled ones have been
1'{‘1||ﬂ‘«'t‘:1i1 the loose halves IIII'EI'I."_:' tucked in at the side. The orderly
then moves to the ||-|..l]'|'ll.‘-'~'i=,L‘. gide of the bed, and turns the ]m[jrt[i
on his side, facing him. 7The patient can be Hu-.]pr:thd in this
'[r-:e:iliun with one hand, while the sheets to be removed are tucked
as closely and smoothly as possible up to his back, their place
being taken by the fresh ones which are made to follow thems
luwil‘- Using both hands, the orderly now gently turns the
patient towards the side of the bed away from him. The soied
sheets and the folds of the clean ones are then drawn through, the
former being taken away and the latter smoothed down and
tucked in their place, care being taken not to leave the smallest
wrinkle. The patient can often assist in this changing by a pulley
sngpended above the bed, by means of which he can raise himse If
more or less, If the patient is quite helpless and very heavy, it is
advisable to have a second person to assist. In changing the
upper coverings a fresh sheet and blanket are first spread over,
and the others arve then slipped away from underneath. It is
quite unnecessary to expose any part of the patient in changing
the entire bed clothing.

208. A draw-shest 1z used for all ||.=I1i-:']|lrl confined to bed.
This is constantly drawn through, thus enabling the patient to lie
on a cool spot. When the }JH.!EL‘]J[. 15 taking t-III?II]: the draw-sheet
should be drawn after each meal to remove the ernmbs, and it
should be 4'||:1JI_';£'|] when solled with discharees. Mackintoshes
are nsed on beds uni:.' as i }JllalL'l'lin]] to the mattress, and should
be withdrawn as soon as they are felt to be unnecessary.

207. Feading of patient.—Food of a liguid nature should be
administered by means of a ferding cup.  1If a glass or cup is used
it should be only balf filled. Nourishment should be given regu-
larly, in most cases every two hours. If it is necessary to raise
the patient’s head to administer a drink, one arm should be
inserted under the pillow and the head gently raised.

208, fled-pans.—The commonest and mest useful shapes arve the
*Cirenlar ” and the * Slippe r.” The round pan is generally used
in hospitals. If the patient is not absolutely he HJ]!'“ one ]PE"]M'II]
can give it. Place one hand almost under the buttocks and help
the patient to raise limself, the bed-pan being then placed in
|Jr'r:-m|m1 |u|c>|f' .11I.H||]r1|h<' to remove 1t, the patient should be
lifted right off it. The handle should “'I.' plugged with a rubber
eork, and :Iﬁ.t'!' use the bed-pan should be at once covered with

china cover, over which 1s thrown a cloth wrung out of some
disinfectant. It is then straightway removed from the ward,
and, unless needed for inspection, at once emptied, the pan being
thoroughly flushed with cold water.

Urinals for use in bed are in the shape of lottles. They should
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be removed from the ward as soon as used. Both bed-pans and
urinals should be washed once a day with soap and water.

200, Nasal feeding.—In some cases it is necessary to resort to
nasal feeding. This is done by means of a tube passed into the
esophagus. A soft rnbber tube is taken, which is well oiled, and
passed nto the nostril and straight backwards. The possibility of
the tube slipping into the larynx must be borne in mind, but 1f
this accident should happen, the patient would at once cough and
show signs of urgent dyspncea. To the end of the tube a glass
j_';_””“.l |\.~ f'l[ti.ll".l'll"iL :HHI: 'Ehg: jln;|.:||]_, 'l.\,'-l]i_l']L ::.!HI]]EIi ]lL_‘.' l,':I.F'l']l-ll”.".' ".‘n-':'l'!']'llﬁ'il.
to 100° F. and strained, is poured down in a steady stream, the
tube not being allowed to become empty until the entire gquantity
is given. When the whole of the food has been given, and the
funnel is empty, the tube should be withdrawn quickly. Itshould
be compressed by the finger and thumb to prevent the escape of
fluid into the larynx on withdrawal.

800. Carc of the dead.—After death, before the muscles of the
body become stiff and rigid, the eyes should be closed. When
NECesSAryY, ],I'.'II.!H of wet wool should be ]r|:u:i'tl over the [‘}'[‘:]Itlﬂ.
The limbs should be straizhtened and the mouth closed. The
lower jaw is supported either by means of a roller bandage placed
under it, or by putting on an ordinary jaw bandage.

Abont one hour after death the }'-ll-!lf should be washed from
head to foot with goap and water, and the rectum ]:-[11';{_{1“[ with
wool. The ankles are tied ln‘-_fx'l_'hi-':‘ with a bandage, fresh dressings
are placed on any wound there may be, the bair brushed, and a
shroud put on. A clean sheet is placed over all,

CHAPTER ZXXVIL

THE CBSERVATION OF THE SICEK,

801. fleporting on o patient.—A eoncise and correct report
should be kept, in writing, of all patients seriously ill, noting
guantity of nourishment taken with the times of administration,
amount of sleep, urine and stools passed. The temperature, pulse,
and respiration must be noted four hourly, and mention made if
any symptom of importance is noticed.

302. What to observe—Note carvefully the appearance of the
patient and his position in bed. Daoes he look ill or in pain{ Has
he a heavy and listless, or wide-awake and anxious expression { Is
he pale or flushed, or is there a bluish tllﬂgf_" about the face? Is he
(2362)
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well ill-nourished ! Which position in bed gives him the most
ease, |'I..!-.. Ellll',-: _Ill!l ][l.' Lk ]I:-:r-u E‘FI.I':_'-_ ) E*—L Ijl,' |;Ir|||-=_f|-|i '|||;-;i!_ |'|]r Lo _l;:|f
ease in breathing 7 Does he lie with his knees drawn up to relax
the :abduminal muscles, or does he lie on one side more than the
other ?

Notice character and duration of any pain the patient may
complain of.

Any sears, uleers, abrasions, bruises, or discolorations about the
skin, any swellings, wdema, jaundice, or any ]-|u|||~- perspiration
should be ]-|m1[u] Anv rash. |u||ul-u-,|~| eruption making its
appearance on the skin should be care fully noted.

The eyes should be carefully observed and any irregularity in
tne size of the pupils, or tendency to squint, be reported.

It is EIII]II.I['L:[III to note pain in or discharge from the ear. In
any case of: head injury the escape of blood or clear fluid from the
ears should be watched for.

The presence of sordes on the lips, teeth, and tongue should also
he rII:[Lli

[t should be observed whether the tongue is tremulous or not,
whether clean or furred, dry or moeist, or it any ulcers are on it.

Any difficulty in swallowing should be noticed. also sore throat,
or symptoms of indigestion such as flatulence, tightness of the
chest, pain at the pit ni the stomach or between the shoulders, or
nausea after eating, together with the exact relation to food.
Quantity and quality of vomit should be noticed.

Blood wvomited is known as Aematemesis. When blood has
been retained for some time in the sto mach 1t becomes '|:l|q,||,.||]'l|’
[ljgf':i.1|'-:|..'Lliil]'{-:-:t'|||||||-.~.'.--nI‘.'.--L- [ kh] inds in ApPpPearince

A ];!til nt who has vomited blood m 'Hl L E IJI-| in 1].. a1l ::hq-rn.
Fllmlul I, ;HIQE all food withhe I'l till he h ] bee 11 Sl ||1. [hl J"I.'Ill.l'ili
office

[t is i.lﬂfllﬂ'[:I]l[ !lrll.:-.=1ii:;1:|i-41.| bhetween blood LI'--II}_{J][ from the
stomach, and blood coughed up from the lungs. Blood from the
stomach is generally dark in colour, and sometimes ].n[u clotted,
It is also r*u{mu[lx mixed with food or traces of food. and is
xrl..tltn.t| l!|J. I;]fmli I:I J 1 l]]' |||r| ra ]a 1151 .l[|‘- COLL "IHIZI_ ||3r H |'|1|-c-||:
red in 1ulu||] 1Els1|| and rar | r --lIU:I

Any abdominal 'hll]l or distension should be noted.

308, Stools,—The points ["]JL J|1|1]'ul are thei r shape, colour,
consistency, amount, and whether they contain blood, mucus, pus,
or undigested food ; the frequency of the motion, and whether
there is any pain in passing it. "mh ing unusual should be ke it
Tor Inspectlon,

30‘1 {'.r a-.u-. .[.;]L I'-ILII 1 -IJ' .].'-.' II]'i]]x' H‘;I(I']il] 1I.-v 1-]'h"l".'1'(1|. JL|.‘-iII- 1f
there is any difficulty in passing it. The patient may be unable to
pass urine at all, a condition known as * Retention of Lirine”
This must not be con F used with * Suppression of Urine ” when no
urine is excreted by the Ju..... V.,

The 11....Lr|11[} |F L- ML -]-J1|] be naok ...] l--”[L]l,.ql with the
frequeney of Jnil'tIL]'i‘.i--:;. vemembering that the ‘normal gquantity of
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urine passed in the twenty-four hours should be about fifty
OUTLCESE,

805. Cough.—The points to notice about a congh are its frequency,
duration, and character. "

Expectoration varies in character in different diseases, and also
at ditferent times in the same disease. A :-='|:n'l'i1|:|-.'ll of sputuin
should be kept for inspection, and if .the quantity seems excessive,
it should be measured for the twenty-four hours.

f;'r-:,',-.-j,;‘r:,-‘lr,'.-.-,:'.{ or the _~:|;i“ir|:._-: of blo n‘l, if it occurs In any |!IL:llHiI}"
is almost always due to phthisis.

The patient must be kept quiet, in the semi-recumbent position,
and small pieces of ice may be given to him to suck. Anice bag
may be ;l]r[ﬂil'-;l to the chest.

806, Fits most commonly oceur in cases of I.‘Eli|l"|ln.=i.'~-':l but are. a

frequent symptom of brain and kidney diseases, The duration and
severity of the attack should be ecarefully noted, and 1n what part
of the ]:url_\' the convulsions beoin.

A patient 1n a convulgion or ft should never be left alone.
(Care miust be taken that he does not ihlinl'l' himself. and that the
tongue does not oet between the teeth. To prevent this h'JE!H'!]'IEH:_':
should be inserted between the teeth to keep them apart.

807. Delirium.— When delirium is present it should be noticed if
it 12 of the low ]||:Hll'1'i1|_'_{ 1I'~']u.-l or active and ||||-i-¢.1.", also if it is
100 ]:urn|||:u:|m'|-1|. 1|.I|1'i1|-_-: ong part aof the LWeEnLy four hours than
another. It should be observed if the patient picks at the bed
clothes.

308. Sleep.—It should be noticed how long the patient sleeps,
and whether his sleep is disturbed or sound and ecalm. T
encourage sleep, the room should be darkened and the light shaded
from the patient’s eyes. If a patient does not sleep he may be
given a drink of warm milk or some other nourishment if not
contrary to instructions, the face and hands may be hp:l:l'.:"I]. the
pillows re-arranged, and a hot bottle placed at the feet if required.

309. Temperature.—This is taken by means of a small glass self-
!'l'_:irill']'l-ll'_f_ thermometer known as the *linteal Thermometer.™
Before taking a patient’s temperature, care must be taken that the
index 13 sct below 97° F.

The temperature can be taken in the axilla, oroin, mouth, or
rectum. It should be taken in the morning and evening before
the patient is washed. As the thermometer will register shightly
higher when the temperature is taken in the mouth than in the
axilla or groin, 1t 18 necessary to always take it IH."-' il]:11'i:]§_'|' the
instrument in the same place and at the same hour. When taken
in the axilla, the parts shonld be wi]u--:t 1'tl'_‘».' hetore il|_.¢|1'|1i11i_f the
bulb of the I:hl']'[l_l,l'll_ll_{'[!'l',..'LII!I.] the arm folded across the chest. The
thermometer should be left in position for five minutes.

When the temperature is taken in the mounth, the bulb of the
thermometer is ingerted under the tongne and the ]r:ltit‘tlt nude to
].;rpI\,. his mouth shut, hnlllin;_-__' the olass with his ]i'pﬁ. The Ir:tlil..'ui.
should not have had anything cold or hot to drink recentiy,
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When taken in the rectum the bulb should be smeared with
vaseline and inserted for about one inch, and held in position.

The thermometer shonld always be washed in tepid antiseptic
solution before giving it to another patient.

The normal lltll]lthll ire of the body is 98'4° F., In disease the
temperature may be either above or below normal, the former
being much the more common. Patients with a temperature above
normal are said to be suffering from pyrexia, 102° F. being con-
sidered moderate pyrexia, and 1047 F. or 105° F. severe pyrexia.
If 1t reaches 106" I, 1t is called hyper-pyrexia.

Pyrexia varies in character. It may be continuous, remittent, or
intermittent.

A continuous fever is one in which the fever keeps constantly at
a high level.

A remittent fever is one in which there is a marked difference
between the morning and the evening temperature, but it does not
at any time fall to normal.

An intermittent fever is one in which for some part of the
twenty- four hours there 13 n]J]FIiL te absence of fever.

Fever ends either by crisis or lysis. If by the former the
temperature falls abruptly, reaching normal in from twelve to
twenty-four hours ; if by the latter the descent is. more gradual,
three or four days elapsing before the temperature reaches normal
and remains there.

810. LPulse.—Taking the i”ll‘-ﬂ needs long and painstaking
]:t'ur-l.i::r. It iz ome of the most ””i“” tant ||[- v with res r|_rr] 0]
the patient’s condition. By it one is mr]t to tell whether the
|ul,]£ it is gaining or losing strength.

The n|’| se rate in health varvies from 70 to 80 beats per minute.
When mlln ing the pulse three fingers should be placed on. the
radial artery at the wrist. The pulse of a sleeping patient may be
taken by placing the finger on the temporal artery just in front of
the ear.

The frequency, size, c
noted.

A pulse which, with a stationary o - falling temperature, gets
quicker day by day is a very sure ine dication of a Luljng
heart.

311. f:’*-ﬂl.i'iq'f-f'frfi'i The |rn|1|1=~ to be observed are the fr equency
and character of the respirations, the normal number being from 15
to 18 per minute. The patient should never know his respirations
are beine counted, If ?h- 15 conscious of it he mav unintestionally
alter their l.]."-.""JII':!IfI.[‘._'H'. The best WaY Lo manage 18, after ::|;|||11'L]|:-_|:
the pulse, and without removing the fingers from the wrist, to
quietly connt the movements of the chest.

812. fiigors-—A rigor is a most important symptom to take note
of. In some cases a rigor marks the onset of an acute illness, The
shivering may be only slight, or it may be most severe, with a
aeneral shaking and chattering of the teeth, lasting for some minutes.
Note should be taken of the duration and severity of the rigor, as

ompressibility, and regularity should all be
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svell as the time at which it takes place. The temperature-of the
patient should be taken, and hot bottles, hot blankets, and hot
drinks given during the shivering stage.

CHAPTER XXVIII,

e

SURGICAL NURSING.

313, Two great principles.—The care of most surgical cases
involves the application of two great principles—cleanliness and
rest,

(1) Cleaniiness.—By surgical cleanliness is meant something more
than ordinary personal cleanliness. 1t means nob only freedom
from dirt but freedom from germs.

(terms, or microbes as the-}' are called, are present i:'-.'t'l'_‘-"-"-'hi'.l't'-
They are so small that they are not visible to the naked eye, and
can only be seen when highly magnified by the microscope.

To prevent germs from entering a wound we endeavour to ensure
complete freedom from living germs on everything which may be
ased during an operation or during the dressing of a wound.
Articles that cannot be subjected to sterilization by heat are
¢reated by antiseptics.

Two expressions commonly used with reference to the treatment
of wounds are ** Asepsis ” and * Antisepsis.” By asepsis is meant
freedom from germs, while antisepsis refers to - the measures
employed to destroy the germs which may be present either in the
wound or on the skin.

a) Sterilization. and cleaning of nstruments.- Instruments are
sterilized by boiling. They are put into boiling water to which
gne per cent. of bicarbonate of soda has been added, and are boiled
for ten minutes. Knives shonld only be boiled for one minute, as
the more ||]'-'|3-|:]l:_£|:d boilling blunts their edges.

After an operation the instruments shounld be rinsed in tepid
water. and then serubbed with a nail brush in hot water and soap,
to which a little bicarbonate of soda has been added, after which
they are arain rinsed in water to remove the soap, and EH[J]}&.‘I’_i i1
methylated spirit. :

(b) Ligatures and sutures ave made from gilk, silkworm gut,
cat-gut, kangaroo tendons, and horse-hair, and they are each
sterilized in a special manner. Silk, silkworm gut and horsehair
can all be boiled.
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(c) Lowls and trays must be sterilized bLefore use. If it is
impossible to Loil them they should be well scrubbed with soap
and hot water, and allowed to stand in 1 in 20 carbolie for twenty-
four hours before use,

() Towels, gowns, dressings and swabs arve all lightly packed in
tins and sterilized by heating to 212° F., in a dry sterilizer for
twenty minutes. After being sterilized the tins should be sealed
down and not opened till the time of operation.

When a tin has been once opened, any of the dressings left over
should be ve-sterilized.

(¢) The hands require a very thorough scrubbing with SOAP
and water., The hands and arms up to the elbows should be
gerubbed for at least five minutes continuously, special care being
taken with the nails, and between the fingers. Plenty of scap
must be used and the water changed three or four times, or, better
still, they should be washed under a running tap. The nail brush
should be thoroughly sterilized, preferably by boiling, After this
U‘H-l'uilg_t‘]l ".'-.élﬁh[rl_:_"., the hands should be soaked in hiniodide ]{]fiu]],
1 in 1,000, and left wet or wiped with a sterilized towel. Rings
must on no account be worn.

(2) flest.—The second great principle is rest, both local and
general. Thus, when the stomach has been operated on, it is kept
at rest by not giving it any food to digest. General rest is
obtained by keeping the patient in bed, and rest in the case of the
limbs is carried out by means of splints, bandages, and other
mechanical appliances.

It is the duty of the attendant to see that the splints, bandages,
and other mechanical appliances are kept as origiaally applied.

[n the case of a fracture, if the limb be not kept still, the ends
of the bone will constantly rub against one another, so giving rise
to continual irritation, and union may be delayed,

314. Wounds are classified as :—

..||r,|'f|"-'lns-' ﬁ:’,—_:"*”-:ll als anre !]i:il:l_l' ".."a']‘[!i_ il ?"\-I|=||'!|'i'||."CJi ['H.'“H"[ft_
Centused.—Such as are made with a blunt instrument.
Lucerated.—When the tissues are torn and ragged.
Punetured.—When made Ly a pointed instroment,

Wounds are said to heal in two ways—by first intention, and
by granulation.

In wounds that heal by first intention, the edges straightway
become glued together and remain so. There is at no time any
discharge heyond a small quantity of blood-stained serum in the
first twenty-four hours. At the end of ten days or a fortnight
the wound has L'.f-li:lblt-it*l_\' i'.l"rl||.'1[=I a thin red scar Ll-ing all that
remains of it.

Healing oceurs by second intention, or by granulation if the
‘.'«'lmtttl is not ;:HE'FJE[[', 0T If 1_!.4_F 1:4[;.__:(-:-'\ canuot be ]r]';uuf_:ht. Lq.gu[]u-;-_
Wounds which heal by granulation are much more difficult to
keep free from infection. The granulations are seen as small red
elevations which grow from the bottom and sides of a wound till
it is filled up.
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Skin grafting is employed when a large area of granulation
t1ssne ihh to be covered ".\.1lh skin, as after extensive burns. |;}'
means of a "‘]"“l’ knife or razor, ]m:'na of skin are pared off the
arm or leg of the patient and laid on ‘hn: eranulating surface.
The g i t[l'-irlli‘ then covered with prepared l tissue to lkl't".L'!]L then
Hlli.ng to the dressing. Those grafts which adhere, grow on the
grunululin_-_-" anrface and become centres from which the skin
grows to meet that which is growing from the edgres of the wound.
The time taken in healing is thus materially shortened.

316, Shoeck 18 a condition of j_'f'.'ILL:I';Ll l:.ll.']:ll'l'?-.*-i.l'lll. of the whole
system. This condition occurs after severe frights, injuries, and
operations. Collapse and prostration are words used to express
similar conditions. The symptoms to be looked for in \-h-n' are o
weak, rapid pulse, a sub-normal temperature, pallor, a pinched
look on the face and about the lips, cold and el: LIy “-lxllh and

sometimes nausea. The patient must be placed with his head low.

If in 1:1-;11: the foot of the bed should be well raized, and hot-water
bottles and hot blankets applied. An enema of hot saline solution
with brandy is often ordered. Ether and strychnine should be
ready for 1h-- medical officer’s use, and stimulanis by mouth will
1;1-:‘14]:}11. be given.

318, I_'.-"mr-'.,r 1 .q.!a —The day before an Oper: vtion the ]l.ItILi t'a skin
15 1;-I|_]:-.|_:||._L] Unless orders are given to the contrary, the part

should be shaved, and then '-"l.,]lai". bt [h*.-]'l-u_-_-'lll‘r secrubbed with
S0Ap and water, afterwards be ing rubbed over with ether to
remove all orease. A compress 1s lln-n applied, soaked with some
authorised ,1:]Li-c{]r1i| accordinge to the orders of the surgeon.
This is firmly bandaged on and left till the time of the operation.

A |lui¢rr1t]n- i 11&11:1[1\ given on each of the two ||.“hl-.}|n|u.=1|
ithe oper: ation, and on the morning of the operation, enemas should
be given till t ]]q‘ rectuin is I.]l]EI1__‘|. Two or three may be necessary.

Food in a fluid form should be given four hours previous to the
operation, but nothing else unless by special orders.

The patient should e clad in a loose flannel gown, the legs being
covered with long woollen stockings, which should be sterilized.

False teeth should be removed. 'The patient should pass water
before going nul » the operation the: l'L[L

The operation bed should be made up with clean linen, a draw
sheet and mackintosh P laced in '|]l'.l‘*--l1 m, and the bed clothes foldead,
over to one side so that the patient can be quickly put back to
bed. Hot bottles should be placed in the bed, and a blanket
made hot to cover the patient with, on return from the li"k.lt'[i

After any ]l]f; onge cl ope t.dl-:[:. a hot saline zolution should be
prepared and ttuul'n at hand in case of need, also blocks to raise
the end of the bed. A towel and bowl should be at the bed head,
as the patient usually vomits on coming 1'q-::|u_l after a general
anzsthetic,

A bed cradle to support the weight of the lnﬂu'-a is advisable i
some cases, and should be at band in case of need.

In all operations food is withheld until the anwmsthetic sickness
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has passed off.- Thirst is relieved by drachms of hot water given
slowly. - The tongue may be kept moist by allowing the patient to
rinse the mouth with a little water or soda-water. Special
mstructions with regard to the after-feeding of the patient will be
aven according to the nature of the 'I'?ll'}l']'.'ltl-i'lljl,_ but to no l:n.'iliuni.
will an ordinary diet be given on the day of the operation. Milk
or milk and soda water would in all probability be the only food
allowed.

On the evening of the operation the gown should be changed,
the patient’s hands and face sponged and the draw sheet drawn
through. On the morning before and the morning after operation
il ?']HF'l'i]H{‘Tl of urine is saved for examination.

317. Uperating Theatre.—The theatre where the operation is to
be performed must be clean and free from dust, of a temperature
not less than 70° I'., and there must be !l]vnt}' of hot and ecold
water,

The table upon which the operation is performed is usually kept
warm by means of hot water. It should be thoronghly cleansed
hefore an operation and covered with a sterilized sheet. There are
in addition other smaller tables for the instruments, dressings,
bowls of lotion, and one for the anmsthetist’s use;

818. The after-nursing of cases-of abdominal section.—Abdominal
section may be performed for a variety of causes, but the nursing
of such cases is very similar. If the operation has been prolonged
and difficult, the patient may suffer severely from shock. “Insucha
ease he must be put back to bed as carefully and guietly as possible,
and a pillow placed under the knees, with the head low, one pillow
only being used. Hot bottles should be in the bed and the foot of
the bed raised. Particular attention must be paid to the pulse.
[t should be taken and recorded every hour for the first twenty-
four hours, The frequeney and character of the vomit must De
noted. If retching is severe the wound should be supported by
the attendant’s hand being placed over the bandage. Note must be
taken if urine has been |].'1.-'.='1't} or not, if the bowels have acted or
not, and whether the patient has passed any flatus by the
bowel,

Instructions with r'J':_f'ri!'E| to the ::[\'jng of nourishment must be
carried ont with the strictest accuracy, each feed being recorded on
the chart.

Nourishment by the mouth may not be allowed for twenty-four
or thirty-six hours, and then probably in very gradually increasing
quantities, For allaying the excessive thirst, an enema of a normal
<alt solution, a pint or more, given hot, is frequently ordered, the
lufjlltil can be rinsed out with hot water, and the lips moistened
Irom time to time,

Stimulants should be kept near at hand, and if the patient is in
an exhausted condition a nutritive enema may be ordered at
O,

For uneasiness and pain in the back insert a small flat pillow,
The knee pillow must be adjusted and changed when necessary,

£
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Abdominal distension must be watched for and reported.

319, Amputations.—After an amputation of either arm or leg
has been performed, the stump should, when the patient has been
put back to bed, be |:||;|_|'s:|1 on a amall ]Ji“l:".‘r, to which it is secured
by a bandage. This helps to restrain the painful muscular
startings which occur sometimes in the stump, which should be
left uncovered by the bed clothes so that if any hemorrhage occurs
it may be at once detected.

320. Secondary Hemorrhage —After major operations, hsemorr-
hage should be watched for during the first twenty-four or forty-
eight hours. Indeed the possibility of such an occurrence should
he borne in mind until the wounds have healed perfectly, as
“ggcondary hmmorrhage” may occur soveral days after the
f..-'!:(-r;niu_l]_ ,'l.]j}' ]'ll!l'i:l:ljll_l_{" ]Il.ﬂ";'[!\.'k!]';‘]Egl:li:,ﬁhlll]]kl. be at onee I'L']J'II‘!{TL
Should the hsemorrhage be profuse, prompt action will be necessary,
and unless a tourniquet has been left in position, with instructions
how to use E'[’ an endeavour should be made to -'“‘:-i”]l the ]Jll‘l'flillg
by compressing the main artery between the wound and the
heart.

821. Tracheotomy.—This is usually an emergency operation, and
consists in making an opening in the trachea, and inserting a
tracheotomy tube through which the patient breathes. A
tracheotomy tube consists of a tube within a tube made of silver.
The outer tube is provided with a shield and is held securely in
place Er}' means of two '|;|i|--:'i_-:-c of tape which are 11:;H.~:E'cf| through
holes in the shield and then tied together round the neck. The
inner fits into the outer tube and projects for a short distance
beyond the lower end.

The after-care consists in the management of the tube, in feeding
and good general nursing. Constant attention to the condition of
the inner tube is necessary, as the mucus and membranous deposits
are likely to fill it up and thus cut off the air supply. At first the
inner tube should be taken out at least every four hours and
Jeaned unless some immediate difficulty arises, when it must be
done at once. No attempt must be made to interfere with the
outer tube, the surgeon alone touching that. The air the patient
breathes must be warm and moist. A steam kettle may be used,
and gauze ordered to be placed over the tube. Immediately any
mucus is coughed up it must be wiped away with =small ganze
swabs, which should be immediately burnt. If festhers are used
for cleansing the tube, they must be sterilized. The gauze over
the tube will require constant changing. The dressing which
protects the edges of the wound round the outer tube must be
changed when soiled. The temperature of the ward should be
kept at about 70" F.

Nourishment should be administered regularly. Sometimes this
i3 a matter of some 1[1'11'“'1][1_.\'_ rrhii'l'il.'ll][il!_{ the milk with arrvow-
root or corn-flour makes it easier to swallow, but 1n some cases
pourishment has to be administered by means of, the nasal tube, or
by rectal feeding. The patient must never be left alone.
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second inner tube, tracheal dilators, pilot, and dissecting forceps
should be kept in an authorised antiseptic by the bedside.

CHAPTER XXIX.

MANAGEMENT OF WARDS.

322. Anneres.—To render the condition of a ward wholesome it
Is necessary not only to regulate its temperature but also to provide
for the ingress of a supply of fresh air at all times day and
night.

The waste pipes and sinks in the annexes must be properly
cleaned and flushed daily. No soiled or infectious linen and no
sotled elothing or dressings should be left standing about in
uncovered receptacles. All vessels in use must be kept thoroughly
cleansed.

323. ]rﬂj'-:fr-f'!f."-:,l.u.---J!-I'-.' ventilation is meant the :':“|"E'].1" of fresh
air to and the removal of impure air from an apartment.

Composition of air.—Air consists almost entirely of two gases,
oxygen and nitrogen ; of the former rather more than one-fifth, of
the latter slightly less than four-fifths, There is in addition a
minute trace of a poisonous gas called earbonie acid, and a small
quantity of watery vapour. In the wards of a hospital the air
very soon becomes loaded with impurities,

Every individual in the ward is constantly engaged during the
act of respiration, in removing oxygen from "and adding carbonic
acid gas to the air. The atmosphere is rendered still more un-
wholesome by emanations from the patients’ bodies, their linen, and
excreta, ]:_'n,r any foul wounds or soiled L]1-.-;.c~c]'r|-:r‘r_~;. and E','!-' the 1“”1][“5:
of gas, each jet of which consumes many times as much OXygen as
a man.

From these facts it will be at once seen how mmportant it is that
the persomal cleanliness of patients should he constantly attended
to, and that all excrets or soiled dressings be removed from the
ward without delay. In addition, in order to counteract this
continual fouling of the atmosphere, a frequent and thorough
changing of the air is necessary.

Principles of Ventilation :—

The principles to be kept in view are :

(1) That the air within the ward shall be kept as nearly as

possible as pure as that outside, without chilling the
patients.

e —————
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(4} That the temperature of the ward be maintained at the
proper standard, not exceeding 65° I

(3) That wentilation must be systematic and sufficiently
thorough to completely renew the air in a ward at least
three times in an hour.

There are two simple but all-important facts to be remembered
in carrying out the prineciples of ventilation.

(1) Air expands when it is heated ; from which it follows
that, as the air in a room expands, some of it escapes by
the nearest outlet.

(2) As a result of its expansion, hot air is lighter than cold ai
s0 that hot air will rise, and cold air, being heavier, will
fall,

Foul air escapes from a room by :(—
(z) The fireplace.
B) The windows.
(¢) Ventilating cutlets.

Being lighter than the !u:n air it will be found in the upper part of
the room. ‘||-l"[|_1]|_<|_1_lh r outlets are therefore IIH'..[“‘; ]l-|.-1|E'li in the
ceiling. For the same reason the windows should be left open at
the top to enable the hot i impure alr to esi AP,

The fireplace is a most important aid to ventilation, as when a fire
is burning there is a constant current of air leaving the room by
the chimney.

Fresh air enters a room by

(a) Ventilating inlets,
(6) The windows.

fnlets.—In hospitals the ventilating inlets are so arranged that
the amount of air entering by them can be regulated, and generally
diffused over the room, so '|:JI;'I_:‘|.'I'!'||[i'|'I:_"' 1!r'.'l.1lll_[]]t.~=.

In recently built ]L-H]pita]q the air on entering these ventilators is
warmed by coming in contact with hot-water pipes. In the absence
of hot i”!"“‘ the cold air should be introduced above the level of the
patients’ heads, so that it reaches them after mixing with the warm
air of the ward. Windows have already been considered as outlets
for foul air ; they also act as inlets for a large quantity of pure air,
and should be constantly open at the top. Fresh air will alsoe nter
a ward every time the door is opened, and underneath it even when
shut, but if this air is from inside the building, the door should not
be regardexd as a means of ventilation.

Patients frequently complain of draught when the windows are
kept open ; the attendant must use consideration and tact as well as
firmness, and by the addition of an extra blanket or a hot-water
botile, patients can generally be kept quite warm.

Finally the matter of ventilation requires unremitting attention
from attendants on the sick. Neglect of this duty will favour the
development or spread of disease, retard the healing of wounds and
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generally lower the health of the patients. To test the air of a
ward, the attendant should from time to time go into the open air,
on re-entering he will at once be able to detect the impurity or
otherwise of the atmosphere,
a4, Mlopr r’."ll weerd.—The ward floor should be sweph every {
morning and again in the middle of the day. In sweeping hospital
floors 1t is irll]J"I.'IilIH to raise as little dust as F1||:-_-1”|i-|-_~_ Hlx' fasten-
E]I:_f a flannel over the brush or .ll'!l om this |,|.'11:.|_-'u_~i' i Lie :'gl]:‘;*l:-:"L
entirelvy averted.
825. Polished floors.—When the floors are polished they require
1.|.'} .IH.' 1:.'['51. .“'-‘l.‘u'E'll[,_ l]]é"l'l t]]t' ||-.||!-:-'-:| I|:-u'-.'|_|, rl‘hip-' It .|||' ;,I'Ip'l-f!il_-([ 011
house flannel on hands and knees, and well rubbed on to a section
of the Hoor, which must afterwards he well ‘”.1'- rubibed 1;_-.' a heavy
welghted, long handed brush, the corners being done by hand.
Polizhed floors should be well: sernbbed with hot water and soft
soap once in six months at least.
326. Dusting.— Dusting should be done twice a i'l'iL_"-‘ in the wards,

! | with two f|‘IJ?~1I"|'.'~', a damp and a !i.I'\'n' one. The damp one is used
g i first and the dry one for polishing.  Walls should be washed down
["l.'l']'_"l' [!H'['l’! [lll.l”l]'lﬂ-

827. Cleansing of windows.-~The woodwork of windows should
be cleaned by washing with warm water and soap. The glass

X itself i3 cleaned ]..x' ~:|':u5r|:'_-|'i]1.'_:' with water and mc-!]|_1.'|;|1l-|1 _-:‘|:1'1'1'1;
E and then polishing it with a clean and thoroughly dry duster.  This
f mode of cleaning is not always necessary, for if the glass be wiped
! over daily with a duster it will [_{--]H:.";L“k' suftice to ]u--.*]:l it in j_{wlli_ l

order. The cloths used should be free from nap or fluff.

329, f.-"l-"'l'l'.l-.l._"-'_l_.l' |...".<;‘.-.-."r-.~', In 1'i|-;11|i:|;:__r stoves care must he '-.'L]-i-“l‘.
! | not to soil other things. A good plan to prevent this is to held a
thin strip of wood with one hand against the surrounding wall,
while the brush is used with the other hand. The blacklead
should be made into a thin psLe anil ;tirl;-l:-u'l! with the small round
brush over every part that is to be blacked. When the blacklead
i 18 dry the polishing brush should be used briskly until every part
i of the ironwork shines. The ends of the fire-irons are cleaned in
i3 the same way as the stove, and the bright parts rubbed with bath-
' brick and a piece of leather or coarse cloth, or burnished.

The best time for cleaning a fireplace is hefore the fire has been
lighted ; but as this ean he seldom done in hospital wards, each
: | morning the fire shonld be allowed to become low in order that the
stove may be cleaned before it becomes too hot.

829, 'f-'rf.'-'-!r-'rdﬂ:".f "':I- }H”.Hr__ '”'lL" ]H'.iilli.'-.‘-'t-]'li of a ".".':I.l'ﬂ, .—-'||t-'1].r'1 '|:|u-

S P =S

:.. H:'l'."lﬁ-:flﬁll-'1“_'~' serubbed with hot water and SOAp. Soda should not |
| be used, as it soon destroys the paint (including enamel). |
f 330. (Neaning of woodwork and wtensils.—Pedside tables, boards -
. over the patients’ beds, diet trays, and all white wood should be

serubbed with hot water and soft sOap. Tumblers and all glass
articles should be washed separately, first in warm water with soda
and then in cold water, Vessels of tin or white metal are best
cleaned hy washing with hot water to. remove the grease and then
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polishing with whitening. In washing knives and forks care must
be taken not to put the handles into the hot water. Coal seuttles and
brasses should be polished with a paste made of finely powdered
bathbrick and water, unless a patent polish is used, and rubbed
with a piece of leather or coarse cloth. When the brasses are very
dirty they should be washed with hot water before being
polished.

881. Beds.—Beds should be thoroughly aired every day and the
mattress turned,

To make the bed, a .-cin_i_{']i* blanket is first ]Jlél.l'r"! over the
mattress : over thisa sheet 13 laid, leaving enough at the top to roll
the bolster in. I is then firmly and tightly tucked in at the sides
and foot, the bolster being rolled in the top of the sheet and the
]|j||nw placed on the top of the bolster. The top sheet, blankets
and counterpane are then spread, tucked in round the sides and
foot of the mattress, and neatly folded down at the head. A draw-
sheet is used for all patients confined to bed. The width of the
draw-gheet 15 usually half the width of an ordinary sheet, but when

a mackintosh is used it should be folded so as to completely cover

the mackintosh,

332, Air and water beds.—Air and water beds are used in certain
Cases, ']'lu-_x' are & tl]'l"l.'{_‘“ti‘.'l" n;_::l-lh:-il.. bed-sores. . The air bed is
laid. on the top of an ordinary mattress. There are several
patterns, that used in military hospitals having three compart-
ments, the smaller one of which is put to the head. The air is

pumped into the three compartments separately. 1f filled too full

the bed will be hard and uncomfortable.

Two under blankets should be placed over the air bed, and the

bed made in the nsual way.

A water bed is necessarily much heavier than an air bed.

After being placed in position on the bed it is filled withy water at
a l{‘nll‘:l&'l"rlilll'l‘. of 007 F. It must not be filled too f'u“, and it must
be l‘l:tl_ll-T_i_L'l.] before any :'ll1t']||p-' iz made to move it.

Both air and water beds must be thoroughly cleaned after use,

and great care laken to avoid damaging them with pins.

The blankets under the patient covering these beds require to be

frequently v'uthgtd as they become damp from perspiration.
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CHAPTER XXX,

PREVENTION OF DISEASE.

338, The prevention of disease depends largely on a knowledge
of its canses. [f we look close ]‘- into the nature: of lhu uhil:f
tliseazes we find that they can be divided, 1'-.-':;-:||JI1. cinto the [\I:«“n\\'ing
groups : (1) diseases w hich are the result of some inherited defect
or fault in the make of the body, (2) diseases which are the result
of accident or injury, (3 diseases which are the effect or result of
climate, (4) diseases which are due to either foolish habits or faulty
modes of life, and (5) diseases due to some cause or causes intro-
duced into the body from withcut.

So far as soldiers are concerned, we m: vy say that the first group
does not apply, as all soldiers are I:un"h .nlx examined before they
enlist, and no men become soldiers who have body defects [l,.‘gr[\ to
\"th' ]I"\l.' Lo ij h'[ll 535 O illh! Ase, ”]“ e rle lf]rul,..r; We 1711 11. |_1|_'\-.]]|E'\--\
as largely non-preventable : accidents and injuries are bound to
occur occasionally, even in a well-regulated .J:m}. Of the diseases
caused by climate or weather, it is doubtful whether there are
many, the chief one ocenrring among soldiers being sunstroke or
heatstroke. In the fourth group are such diseases as the various
venereal affections, aleoholism, and those forms of sickness the result
of the abuse of both drink and food. In the last or fifth £roup are
diseaszes like enteric fever, cho lera, :1'-.-I NLery, small- pox, 'FI].I:"'LH*
malaria and a number of others, all of which are ¢ aused by the
entering into the body from without of t!h cause, which is a ]“mrr
thing or germ.

IL 15 illljli'ili'll' that, from the nature of their a“a“tmu, the
various dizeases included in the last three groups are more or less
preventable. Thus, sanstroke and heatstroke can be Hmf!t-il b
the exercise of reasonable care in safecuarding the head from the
effects of the direct rays of a powerful sun and otherwise protecting
the body from the effects of excessive heat. In the sAme way,
venereal diseases can be ;l'-.'--f-’.-.!-l by the exercise of l"*r-»ll'._ and
self-control, while, too, the effects of excessive eating and dr inking
are to be econtrolled by self-discipline, moderation and common

sense.  The avoidance and prevention of the diseases in the
remaining group is not quite -n~1r||]:|| .Lt*-lmanlxn«.:u-lmelu ‘ration
of the nature and mode of action of the germs or living things

which are their cause.

334. Microbes or germs.—The size and shape of the living things
which are sometimes called germs or microbes, and which are the
cause of a number of diseases, varies ; their size may be anything
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from one fifty-thousandth to one ten-thousandth part of a= inch,
and their shape may be equally variable. Some are merely minute
spherical granules to which we give the name micrococei ; others,
from their rod-like shape, are known as baeilly ; whilst others, having
a corkserew or spiral form, are k]]:m'rlslra.u'].n{.w'.fa’-r_ All these various
forms are sometimes spoken of as bacteria, but no matter what is
their shape or size, 1hese various germs or microbes are living
things and eapable of producing others of their kind. The process
of reproduction amongst the micro-organisms is generally a very
simple one, and takes place under favourable conditions with
enormons rapidity. The spherical micrococei and the majority of
the bacilli and spirilla merely divide into two. In other cases,
however, the bacilli multiply by tihe production within their
substance of a round or oval bead-like body, This is known as a
s#pore or seed, and from it grows in due time another bacillus.
These spores of bacteria are the hardiest forms of living matter of
which we know, being able to resist extremes of heat, cold and
cl]'_rin_-_f, conditions which would be !rume-d:’:m-ly fatal to the parent
baeilli from which they have sprung.

It must not be snpposed that all bacteria or germs are hurtful

and capable of producing disease; it is far otherwise. The
E.||:|_:lrl I-l_".' 4|1' 1||:i-':'c'--=|1'1'_{.'|l'|i:~':||:-: Ilﬂ _t,=_'r-’|.|_ 4|]|1! W L'--1]|.:' ot I.'.'I]‘I'J.'-il]l onur
Eives without them : it is nly a emall number which are harmfal to
aman and able to cause disease. ‘rﬂmu}:l:| |.|:_.' l-]mr:--:-. these disenze
producing germs or bacteria gain access and a foothold, as it wWele,
m man’s body, they grow and increase in numbers. Sometimes
they '[J!'l'ft:l' to grow in the blood, at other times in the |!H!:§L‘:—-‘u1 ol
spleen, or liver, or the bone marrow, while sometimes they prefer to
grow inside the bowel, or perhaps outside the bady on the skin or
in the roots of the hair. The greater number of the disease-
'“1'Ull|1t'jr!f_'f Farins live and thrive in the blood and other _j||[._-.;-_-; af
the body. While growing and multiplying there they make or
excrete a polson, or ferin as it is called, and it is the cireulation of
=.'||:,-: Fll'i.i:‘-l'l.!:l o1 1.(|.‘\..-'!| ii! li!!l: ]Ilill?l] .'IZ'ui |:|I|E.'.' jl![l,'i':h w]|i|'h ]||;[|,‘1:-.' il
ean ill and 3;]'.'#.—: rize to the various :-'_‘u]'t|F|:4|]||:-'; of the F};l|-1:'.-:_;|,-|-,-
<disease which is being caused. Whether a person 18 going to
recover or not from the effects of the grawth of the discase germs in
hiis ]""-]I‘-' ;En;'ju nils 1npon how well m hierw .‘=:IL|'-'|.-.-:E'I|i!.'-' he Can
manufacture an antidote or corrective to the poison made and
poured into his system by the serms.  If sufficient of the antidote
5 made, then the germs are gradually killed and their poison
neutralized, followed :'I_'..' the ':'_'l'.':-c:ll;|-: Iecovery of the sick PETEOT.
if, on the other hand, the germs make so much of the poison ol
the patient fails to make sufficient antidote to neutralize the germ
poison, then he dies as the result of the disease caused.

This behaviour of these disease-producing germis in the human
]:-:-:]_'\' i VELY h[]I]iJiH' to the action of yeast or other fq:l menta when
growing in sugary solutions such as malt and water, or apple juice
or grape juice. From these sugar solutions are made respectively,
beer, cyder and wine or Lrandy. Consider the latter case for a
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moment. The vintner takes the ripe grapes and throws them into
a vat or tub. By crushing them up, he makes a sugary liquid inte
which pass various microbes either from the air or by means of the
skins of the grapes which are in the sugary mass. Certain of these
germs or microbes from the air or attached to the grape skins
ferment the sugar, that is, split it up into carbonic acid gas and
aleohol. This action of the ferment goes on until sufficient alcohok
has been made so as to constitute 14 per cent. of the sugary juice.
When this amount of aleohol has been formed, fermentation ceases,
owing to the excess of alcohol. This is very much the same as
occurs in the human body when certain of the disease-producing
germs gain access to it ; they go on growing anpd fermenting, as it
were, in the blood and juices of the body until the body has
marufacturel a sufficiency of the antidote to stop their action. It
is this curious resemblance between the two processes that has
suggested the name of ®fermentation-like” for many of these
diseases, simply because their germs or canges behave in the human
body like a ferment. Typical examples of diseases of this nature
are small-pox, chicken-pox, measles, scarlet fever, enteric fever,
plague, cholera, typhus, {I[Ijht'!;:_-rl:i and many others. In all of them,
there is the introduction of a living germ or germs ; then a period
of “incnbation” or hatching in which nothing can be observed ;
then follows the active disturbance, and in the diseases, as well as
in the fermentation of the sugary liquid, the process is stopped
when the microbes have multiplied to a eertain extent, a temporary
or permanent protection being the result. Another name for
diseases of this kind is “infective.,” A disease like small-pox or
mexnsles, which can be passed from person to person without
immediate contact between the TWo, is termed infections, In these
cases the infection is conveved by mucus expectorated or by dust
blown about, or carried in clothing, ete., from the first patient.
Such diseases may also, of course, be communicated by direct
contact. If direct contact between the sick and well 15 indis-
pensable for the conveyance of a disease, it is called * contagious.”
In nature there is no such hard line drawn between infection and
contagion, although some diseases can be more easily communicatecd
than others. Iu this sense, then, the word infective includes all
the germ-caused diseases, however spread.

Throughout the progress of these diseases, except in the period
of incubation, the patient is able to communicate his disease to
persons about him who have not been rendered safe by a previous
attack. The way in which he thus communicates his disease varies
in different cases, In scarlet fever, the throat, nose, ears and skin
are the chief sources of contagion ; in diphtheria, influenza,
measles, and whooping cough, the secretions from the throat and
respiratory passages ; in enteric fever and cholera, the urine, stools
and vomit. The protection atforded by one attack of an infective
digease against its recurrence varies greatly ; speaking generally,
they occur but once, but second attacks are not uncemmon.

835. Means of wnfection—~The modes in which infection i3
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received vary greatly with different diseases ; the chief channels of
infection are the skin and the mucous membranes, particularly of the
digestive and respiratory tracts. This means, man can contract
infection by means of euts, scratches or wounds of the skin
(inoculation), by means of the air, and by means of food and drink.
['nder this latter head, milk and water are the two usnal sources
of I'Hfz-t't-ic;un, but unecooked flll:lll, L‘r—:l'll"-i_'iil”}’ ﬂ_\‘.‘itt.'l'.‘i. and mussela fed
in sewage-polluted waters, may produce the same effect. Cholera,
enteric fever and dysentery are the chief diseases from this source.
Milk may be infected from having been handled by an infectious
person, or it may convey infection of some disease from which the
cow at the time is suffering, as, for instance, tuberculosis. Water
may be contaminated with sewage or the exereta of a sinole
infectious patient. When the air acts as a conveyor of infection,
the infectious matter must senerally be in the condition of dust.
[n thizs manuner the contagion of small- pox can be carried
considerable distances, tubercle possibly only a short space, and
that of typhus but a few feet. Of diseases spread by inocula-
tion or damage to the skin, notable examples are tetanus or
lock-jaw following the fouling of wounds with earth, malaria and
vellow fever ]L"‘\ll“l]l" from bites of mosquitoes, f]ld“’lh from bites
of fleas from rats, and sleeping sickness from the bites of a special
tly found in various parts of Africa.

338. Susceplibuity to infection.—It may be asked, naturally,
then these disease-cansing germs are go ulch-]\ ecattered and can
reach man in such a variety of ways, why i3 it that man is not
infected oftener than he is? The answer is, persons vary in
susceptibility to attack by different infective diseases; moreover
the |=n~h|h|hh and ||11{u-1[1. of an attack {[E]iE]'Iv:t on the con-
dition of the person and on the number and the vir !hme_ of the
pculuulm microbes infecting the person. The main protection
against infection by germs exists in man's own body, more
]J:l'l'tlf'l:ll.!l'l_‘t' in the blood, whose white corpuscles swallow up
and destroy a certain number of bacteria after they have been
damaged by means of a chemical substance dissolved in the
watery part of the blood. This ];-t'lrh*i!!i.'-.'e: action wvaries in
different persons, and in the same person at different times ; the
most important disturbing factors being age, fatigue, injury and
feeding. So long as a person keeps fit and leads a wholesome life
under wholesome surroundings, this protective action is at its best ;
but when the vitality of the individual is lowered or the dose of
infection be excessive, then the protection is proportionately over-
come. Among the more common agents which lower the vitality
and healthy condition of the body among human beings is aleohol.
The number of persons who contract infection from germs,
following the abuse of alcohol, is much larger than many suppose
and in support of this view many interesting t“xI:[]‘IIH'IIEH have
been made on animals, Thus, the disease- resisting power of the
dog and |H|F1'[]rl against tetanus bacteria is so great that even large
injections of these germs do not affect them ; but both the rhu{

(2362) E 2
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and the pigéon are quickly killed by - tetanus if, twenty hours

before injecting the bacteria, the animal or bird be given a dose of
whisky. In the same way, certain breeds of shéep are unaffected
by anthrax germs, but this power to resist intection by this disease
is taken away from the sheep by giving them alechol.

837. Protective wmoewlation. Ha h'ing THOW ;uu:lii?d il ,LEL‘IJE'J'Eﬂ
idea of what is the nature and mode of action of infective germs,
as well as of the means by and conditions under which they gain

access to man’s body, we may pass on to consider by what means.,

or principles we can and must endeavour to ward off or prevent
infection by them. Mention has been made of the fact that, in the
case of certain of these diseases at least, infeection does not occur
q-q]|||1|u:|]|l_'..' a gecond time o notable L""\.:]!]!E'III.'H in which this s the case
being enteric fever and small-pox. This being so, the question
slgrerests itself, 1.'-_']1:; shoild not men be :_-:iu*n or put 1 the Way of
acquiring a mild form of disease suich as these, so that future infee-
tion of a severer nature may be rendered improbable, if not impossi-
hle? In the case of small-pox, the inoculation of people with the
Jisease was practised formerly, in the hope of giving them a mild
form of the infection, and- so prevent severe cases oecnrring.
Owing to fanlty methods of inoculation, severe cases did oeeur,
and the disease got so much out of hand that the practice of
noculation with small-pox had to be forbidden. Its place is
now taken by the modern procedure of vaceination, This is really

nothing but the inoculation or infecting of human beings with the :
serms of small-pox, after it has been throngh the cow or calf. In-

other words, the cow or calf is infected with human small-pox ;
this does not make the animal ill, all that follows is the appear-
ance of some hilisters él]lll S0Tes 01 thl' .'-'I]'.'i-lll.-l].. 'u.'|':|i+*|] _‘t'il'm il jlli-'i‘
Or |.I1.'|n[|h which. if inoculated I:".'iil'l'l'i'll.‘ll'i"lll.] into man, confers on
him an ability to resist infection by the human small-pox. A
very similar train of events occurs in the case of diphtheria in the
horse. It inoculated with diphtheria germs, the animal does not
oet 111, but manufactures in 1ts Wood an antidote (anti-toxin) to
the diphtheria germs and their poison. If the animal be biled
judiciously, its blood yields a watery fiuid, rich in anti-toxin,
which, if injected into man, exercises both a preventive and
curative influence on him against the human disease. The same
idea is present in the attempts to ward off infection by enteric
fever by injecting the germs imto man, hoping thereby to give the
injected person a mild attack of the disease suilicient to enable himm
to resist infection by natural means. The procedure is constantly
1II'EI|'_'|' r-:|_|':'i|-|l out 1n the _"l.:':||_'-.'1 b 1T, ]I]lflsl':i'.-ll.ii'!l']_".', the El_'"l;'."i;"!'
against enteric infection which it gives 15 not as lasting or as com-
lete as was }ul:—[h'(] it would be. A=z a matter of act, the 4. obection
probably lasts only some two years, but, even -so, it is something
worth having, especially if- it covers or tides a young soldier over
a critical or dangerons period, when his powers of resistance to
the disease are likely to be at their lowest and the chances of
infection are likely to be at their highest.

————
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838, Other means of protectivn.—It must be admitted that our
ablity to prevent or waid off infection from diseases of an
infective nature by means of preventive inoculations is still =mall
and limited to only one or two diseases, notably small-pox and
.Ii]..]uhr-ri-.c . still, it is founded on seientihe facts, .uui. as onr know-
lodoe becomes greater, will extend.  For the gm-u:n we are bound
s :'t-.-r:-ﬂm-«“ it as 3 E:I-.l'-u'-»'lll.lli‘ means of great vi alue, dllil 1.1 1""”-1]E|.
*--.1'|'|'|I|1.|I.= tically all efforts to extend its BCOPE and application.
-.nlm_r, then, a -:nrquI- te scheme of protection against infective
disenses by means of preventive inoculations of their caunsative
germs, on what must we depend ? - Obviously, on a rational and
wholesome mode of life, clean air, clean water, clean food, and
cleanly surroundings as attainable by a proper removal of filth
and waste materials, combined with the organized control and
management of the infected, and the disinfection of their infected
|'|_|.-|,]|'III_'_': pr oduets, and surroundings.

339. Personal cleanliness—-Personal cleanliness involves not
only attention to the skin, but to the hair, nails, mouth, a nd other
parts of the body. The skin 1s a covering for protection, and for
setting rid of water in the form of sweat. This latter function. is
increased ]1}' exercise as well as l'."" other causes, If sweat be
allowed to continually remain and dry on the surface of the skin,
or 20ak into the l'.|ll|,}":’:-.:,f, it so0mn becomes irritat i?"j_" lﬁllh"“l[h:‘-- and

.

offensive. For these reasons we wash our bodies to remove, not
cm!x' COAISE 1i_i:1 '.'.'I:ix"h wWe Call see, ]-!i': ,'I|-'II ;-!'|-- :i.l ! swend ‘-'\.']11:-']]
we cannot see. The act of washing further improves the skin,
Ih_l-:'ll"- c||H| [ |- LTS 1t= '|n 1t "|':'.|| Lrl'|:ﬁ |1 sweet :4}]'.[ ]'l-:'l'll]!.‘-'. "‘.l»l-h
[PErE0ns wash tlisir hands and faces, but often forget parts covered

bw elothes. Of thesze, the f:-“- Winoe S d e ".-".':[:~i|l ol ey ery u:i.:!_'.'
when possible :. (1) between the Ef'-_:n' .'||1-:l Luttocks, (2) the arm

pits, (3) the feet and toes. In addition to this daily washing, &

I:..:"w Onee o twice a week iz necessary, but do not take these
bathe within two hours of having had a After bathing o
washing, rub and groom your skin well, and by that means
e e i tedio AF e Blood. o Hands should . be. washed
improve the circulation of your Lloodl, Hlands snowld Do Wasied

the hands, care should be taken

I -
Illk'].""l.' eatinge, -'IEI*I when washing
to trim and clean the nails. [% i3 a1 nportant and simple mattes

o keep the nails clean and in good order ; the finger nails should
ie cut round and the toe nails straight across. Dirty nails and

-

fincers are a common means of conve 'L|||-f infection.
The hair must be kept closely cut, | . brushed and combed daily,
and frequently washed. Pomades »I!liIE crense are, as a 1-4!1.
unnecessary... Lhe mouth should be kept scrupulously clean, and
the teeth cleaned at least once, i '|‘:-.-.‘-I-:-.-' twice, a day by rubbing
with a brush. The best time to use the tooth brush is before
lrmnrln bed. =0 as to remove ]:'t‘lic'l--' i f'-'-:u;] after the L"-.'t'I'[IIL:'
nieal.  The mouth should be washed out with water both Hlnl'l-ill"
AT L'\'L‘llﬂ':f.f- “l'-'..‘--l 201 '|"1I.1Iill] teeth H-'."ht to be re 'il“ll’ll 1
the medical officer. Often the gums are soft mnn:,clun || to Iilee 1 :

[
ti

becanse this 1s the case do ot cease to dean the testh
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tooth brush may cause a little inconvenience, but continued use
will harden the gums.

Closely H‘Ji]lhl[ltl with the care of the skin is clean clothing. Dirt
from the clothes reaches the skin, and dirt and sweat from the skin
soak into the clothing. For these reasons, it is important to
t’]l-;!.ﬁ;.f&‘ and wash II]]:lUl'r]ul]]in:_;‘. The same clothes should not he
worn by day and night; with a little management, every man
should be able to keep a shirt and ]htil of drawers for nilrht
WEear. Socks trt1 dir !,T Very :||Ll| LE'I. T Iy and have two J alrs
in Ee, 018 flrl the I!]utlnrh_" and one for (-.{'[ung wear ; there
should be also two pairs for the wash. Unless ecare be taken
in attention to details of this kind, it is impossible to keep the
feet hard and clean. Underclothes as well as overclothes can be
cleaned by brushing, shaking and exposing to the sun and air.
This is Jlt‘riil\ |!|-'!‘l-:l"\-‘= 'EHP‘-‘-HIll even when washing cannot be
managed, as, for instance, in camp or on the line of march. An
artic It of kit which is often net olected is the hair-brush. Remember
to wash 1t every three ‘ﬂ.u]w 01 80, I not use soap or hot
water, but rinse it in a basin of cold water, to which has been
added a 'L'.'il‘-c-|.JHIrIIfI.I] of washing soda ; this will remove all dirt
and greasa. Dry it by shaking or swinging it round, and place
it to th y in the sun or wind.

340. Clean air.—The importance of pure, clean and fresh air
cannot be over-estimated. Air is fouled by the breath we breathe
frum our lungs, by the effects of artificial lichts, such as candles,
él]JJiH and gas, by the products given off from fires and other
burning mfih-tm] ]n the breath of animals, and by dust and other
dirt J'HH" about rttlii collected in rooms and passagme Ways. To
correct Ll|]-, constant fouling of the air in rooms and other inhabited
J? laces, annmnm has to be made to admit a constant stream of fresh
a, and to pass out the foul or titJ[J air, For these purposes,
windows and various ventilator openings are provided, and it is
important to see that some are constantly open to allow the air to
circulate in and out. There is no need to open these apertures to
sich an extent as to cause unpleasant draughts, because by the
exercise of a little common sense, sufficient opening can be provided
to let in sufficient fresh air without creating draughts. On the
other hand, for fear of causing draughts, windows and ventilators
must not be kept closed or blocked with paperand rags. A window
15 best kept open by lowering the upper sash some three inches
this will allow the ineoming air to be directed well above the heads
of the oeccupants of a room. Where an open fire is burning in a
grate, this sets up a means of u*nni.uu:-n by drawing foul air up
the fh!lrl]]l_".. Apart from securing clean air from the outside of a
n-um or ward, much can be done to keep the air clean and sweet
by keeping ‘lll‘lll"!L']frilﬂi your clothing clean, as well as by taking
care to prevent duost and dirt accumulating on floors, walls, H]I{'EH"*
cupboards, boxes, bedding and benches. Tables, chairs and forms
should be scrubbed weekly. When possible, windows should e
kept wide open all day, and the upper sashes open at least three
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inches at night all the year round. The surest test of a room being
properly ventilated and its air being clean and wholesome, is
furnished by its being free from swmell and stuffiness to anyone
eptering suddenly from the outside fresh air. Remember that the
constant breathing of foul air lowers the vitality of the body and
so favours the possibility of infection by germs.

341, Clean food.—This matter is largely connected with both
personal cleanliness and the provision of clean air and cleanly
surroundings. The following rules should be observed : (1) No
food should be stored or kept in barrack rooms or wards. If it
must be so kept there, it should be kept in a covered jar or other
receptacle. (2) The hands and clothes of all persons who handle
food or cooking utensils should be scrupulously clean. (3) All
biread and meat stores should be kept scrupulously clean, tidy,
ventilated, and not only free from, but rendered inaccessible to
flies. (4) The kitchens and all fittings, such as tables, safes,
shelves, as well as cooking utensils should be elean. Cooks and
their assistants must be personally clean, and wear clean washable
aver-clothing, As flies carry minute portions of filth and germs
on their feet, contaminating all they touch, they should not be
allowed to ;_;;|.|']1 aeceas to kitchens, I:i-l:l Mess r-l‘ilﬁ!]'l}'-tlll'il should
he personally clean, and supplied with a sufficiency of towels for
washing up. Remember always to eat slowly and chew food
thoroughly ; to do otherwise is to court indigestion.

342, (lean water.—The importance and need of clean and pure
water is sufficiently well known. Water can be obtained clean at
its source, or if it be unclean, 1t ean be purified. All our water
.‘-I,I_ll[,l“l;H are derived in the first instance from rain, which, falling
£eom the clouds., reaches the earth and there either lodges and lies on
1he surfase or soaks and sinks into the ground according tothe nature
and arrangement of the soil.  The water which lodges on the surface
ar top of the earth is familiar to us in the form of puddles, ponds,
pools, lakes, ditches and rivers. The water which soaks and sinks
Tnto the earth is the umder-ground water, which we gain nccess to
cither bv means of springs or wells. For these reasons we may
speak of the chief sounrces of water supply as being : (1) rain,
{2) surface waters from hills or highlands, and that lying on the
{u]. of t.lm 1=;11'1]1 i ]m[ul.-‘., ]rn--].-., ].'I]-U.E'--i, {“.T.':.']H‘H- Ei]]d ['i‘-'t'l‘ri., [::5} the

under-ground water cropping up to us as springs or that obtained
1y means of borings, shafts or wells. Kach of these supplies may
vield either clean or unclean water, according to the nature of the
circumstances.

Rain water is nearly always a dirty water, as the surfaces on
which it is collected, before being run into storage tanks, are
usually unclean. Surface water running off uplands or hills may
be clean or dirty, according to the nature of the land or country
over which it flows. Such water running off hills over which

neither man nor animal goes will naturally be cleaner than similar
water flowing over manured land or over country wliere many men
and animals go. The same must be said of other surface waters
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in pools, lakes, ditches, streams and rivers ; sometimes this water
will be clean, sometimes not, according to the natuve of the banks
and neighbouring country, and according as to what opportunities
exist for the filth of man and animals to gain access to it. As 2
rule, it may be assumed that water obtained from these sources is
unclean. The undergronnd water is usually pure and clean, more
particularly that which ecropsout to the surface in the form of springs.
Whether that obtained from helow the ground surface by means
of wells is clean or dirty will depend much upon the nature and
cleanliness of the adjacent soil, and upon whether the well itself is
properly constructed and safeguarded from surface washings, and
other possibilities of fouline. The comparative merits of these
varions sources of water supply may be stated thus :—

| 1. Spring water.
| Wholesome 4 2. |?'|'--EJ well water.
, 3. Upland surface water.
| : T 4. Btorved rain water.
| DUSPICIOUS <« = o . o : Eie
! 3. Burface water ferom eultivated land.
| : 6. River water to which sewase oains access.
E Dangerous<{ -° o o™ B
I 7. shallow-well water.
] + oo " " a gl . u
, 343, Impurities in water.—The impurities which gain access to
1 = H & o
water and so render it unclean are various,  Some reach the water

| at its source, some during its storage, and some during its distribu-

o 5 . e it
o tton. No matter how or where these inmpuritics reach water, thew
g exist practically in two states or conditions: they are either
’r_!; dissolved in the water, ithat is in solution, or they are merely
i ficating in the water, that is, are in suspension, Kxperience has
g i " i § = "5 . ¥ .

| 1 & taught us that the wvarious substanees which are disgalved i1

| i ordinary waters are not, as a rule, hwrtful : it is otherwize,

] i [ hower er. with the SUSpH t.li':'tl matter in waters. This :wli‘-CI'J:'Iliil.‘.F.:
i 1 '

material 1s the tiue impurity in most waters, and mav be in the

e, T R Rt 1.

i form of fine sand, clav, erit or mud, that is, suspended mattey
i1 which we can see with our unaided eyes; ot it may e Eermes
: and similar living substinces which, although floating  and
i suspended in the water, are so small that they are net to
s i be seen by the naked eye. In other words, an absolutely clear
R and crystal-like water may be full of harmful germs  and
1 mast hurtful to anyone drinking it. As a matter of fact, the

visih

1y

e and invizible suspended impurities in water are usna

1
il
|; | -'II.?‘HI‘I'iil.il.'it. and it is rare to Ii_l‘.i| one without the le}IL_'":I'; but it 1=
1l inportant to remember that it may be otherwise. It is, then, the
M ¢ suspended impurities in water which we have to fear as giving ris
11 & to disease. - How the minute and invisible gerins do so lLas been
4 explained. © The coarser suspended matter in the form of sand and
| grit is only a degree less harmful ; if this matter be taken into the

s hllﬂ}', it acts as an irritant to the ;'i]n'n.n_{- mem brane of the !.:r".'.'{-E___
irritates and renders it inflamed ; of itself, perbaps, this will not

! eause actual dizease, but as this material iz usually associated with
i harmful rerms, the damage done to the bowel surface favours their
i | penetration and entry into 1he Llood ard consequent ;1[-i[i[_‘r to :_{i'\'ﬂ
|
0
i — . e




153

rise to infection. - In this manner coarse dirt and mud, though not
itself causing infection, sets up conditions in the body favouring
infection by germs in the water.

344, Principlesof water purification.—If it is realized what ave the
impurities likely to be met with in water, the principles on which
and by which they are to be removed will be readily understood.
It is clear that we need not trouble about what is in solution, but
aim simply to remove or render harmless that which is rveally
suspended 1n the water. These, then, may be either coarse mineral
grit, and mud, or they may be germs and microbes. There are
three main methods by which we ean purify water, namely,
filtration, sterilization by heat, sterilization by chemicals., Each of
ithese has itz advantages and disadvantages.

Filtration is veally anexaggerated system of straining or clarifying,
and aims at purifying the water by catching or holding back the
suspended matter and leaving alone whatever is in a state of
solution or diszolved in the water. The success or failure to
reimoye .-a||_~4lu-:|u|v:l matter from watev h"-' filtration will 1[[-1:1“:!
entirely upon how coarse or how fine the straining or filtering
material is. If it is coarse material having fairly large pores or
apertures in it, then all the finely suspended mauter, such as perms,
will pass through, leaving only tire coarser and larger particles on
the filter. Should such a water contain many or few disease-pro-
ducing germs, it is elear that they will pass throungh, and the so-
called filtered water will be jLIH as :iéll|_-_;'r1'-lll-» as before. For this

ters are made of some material which 1s

reason, all modern fi .
sufficiently close in texture to prevent the passage through i1t of
the smallest germs, and if it can keep them back 1t will, of course,
keep back the coarse matter. The material usually employed for
this purpose is specially prepared baked clay ov pottery ware, made
into the form of a tube.  The water is forced through thi
ware, under pressure, by means of a pump, with the resu

a garthen-
1E 4
gl [P

suspended matter, including germs, is left on the surface of

ter tube, and the water which passes throuch-comes away quite
sterile and free {rom germs. Fixcellent as these I.'|.!|LI'~' o potlery-
ware filters are for removing microbes and otlier minute suspended
maccer, LI:-:-:_T { |||1+I-.|_\.'I||:-|L"L |1 uftg_'|1 -]iIL:.l'Ilil "-."-'?‘Ll':l'l ".'l'i'_‘.' l“.l‘:lili.'-.'
water has to be filtered, owing to the mud or fine sand and clay
collecting on the filter surface and clogging up its pores go much
that the water cannot et through. To avoid this it is nsual to
submit the water to a im_-li:nin:n'}' clearing by ]-::a'.aill;_: it through
coarse strainers of either linen or masses of sponges which remove
the coarse material and leave the filters to remove the finer [l-ll'li":t':-'-
and the erms. Though filters made of this close textured clay will
keep back microbes under ordinary circumstances, it 1s found that,
when worked under pressures of, say, 40 lb., as they commonly are
worked, germs manage to work their way into the filter mass and
in time may even pass through it. Usunally, it takes some days for
this to come about, but to make certain that none but germ-iree
water is delivered from these filters it is-necessary to periodically

i
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sterilize and kill every germ which may be on the surface or
within the substance of the filter. This is convenientiy and hest
done by boiling these filter tubes for ome minute every four days.
it will be readily understood that each filter must be absolutely
sound and free from eracks or flaws. Should they exist, water will
pass through without having been deprived of its germs and finer
suspended matter,

Heating or boiling of water is a familiar procedure for purification.
[t acts simply by virtue of its power to kill germs. It is
undoubtedly far safer than filtration but not so readily carried out,
particularly when much water has to be purified. A further
objection to heat as a means of water purification is that, though 1t
kills germs, it fails to remove mud and other coarse suspended
matter. This means that if a muddy water is under treatment,
some preliminary clarification or coarse straining must be carried
out before the application of heat. Heat may be used for purifying
water either by simple boiling, as in open kettles or saucepans, or
in some spzcial apparatus designed to economize fuel, prevent loss
of dissolved gases from the water and to cool it rapidly after
heating.

Chemical treatment of water is not generally employed for
purification purposes, as it is often difficult to carry ount and
generally leaves the water with some taint or taste. Many
chemicals have been suggested, some act simply by clearing the
water by precipitating or throwing down all the mud and coarse
suspended matter, others act by actually killing the germs and so
rendering the water safe.

Each of these three methods may be considered in detail :—

845. Hiltration of water.—The service filter-tank may be thus
deseribed. It consists of an iron tank, ]]U]h,]i'[lg 110 gallons, mounted
on two wheels. It is fitted with two pumps, two clarifying filters,
and, for sterilizing purposes, eight filter tubes arranged in two
batteries of four each. There is a small seven-gallon tank at the
back of the cart which receives the sterilized water, and fitted to
thiz and to tubes running along each side of the main tank arve
twelve taps at which water bottles are filled. A locker is placed
in front for carrying spare parts, and a kettle for sterilizing the
filter tubes is strapped on the top of the locker. Two lengths of
hose pipe, each having a rose fitted with wire gauze at one end,
and having a screw winged nut attachment at the other end, are
carried coiled vound hooks on the top of the large tank. (Fig.
60).

The main tank carries water .which has been freed from coarse
suspended matter by being passed through the clarifying filters.
The clarifying filters consist of coarse sponges compressed and
contained in the two horizontally placed cylinders shown on each
side at the top of the hinder part of the large tank. Water can be
sterilized as required. The eight filter tubes are in two sets of
four, placed in separate chambers, which are fitted inside the tank.
Each filter tube is covered with a cloth, which is found to lessen
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elogging. The clarified water in the main tank is pumped through
the sterilizing filters. Each filter-tube has its own delivery tube, or
“ gwan-neck ” as it is called, which gives, perhaps, an appearance of
complication and l"ra;ilit_\' : but it 18 considered becter to have eight
separate tubes than to have them run together so as to deliver
from one, as alteration of the delivery from any one of the filter
tubes would give immediate evidence of defect, and show which
filter was defective ; and for a similar reason the tubes are made
to discharge into the open.

A store of sterilized water is not earried, exeept the water that may
be in the seven-gallon tank behind. The reason for this is that the
water can be sterilized as fast as it can be distributed, and the
possibility of the sterilized water becoming contaminated during
storage reduced to a minimum. DBoth tanks are readily accessible
for special cleansing. Provided the source of supply is not
excessively muddy, the main tank can be filled with clarified
water, using both pumps, in half an hour. The same can be
emptied by passage of the water through the filter tubes in forty
minutes. The pumping is not laborious.

The instructious for the working of the Field Service filter tank
are as follows :—

(1) The pumps are independent and can be worked together or
separately ; each pump serves one set of filters, namely, the
clarifying and sterilizing filter on its own side,

(2) The pump can be opened by unserewing the four bolts and
lifting off the round face plate—this is seldom necessary,
and should be done only by a skilled man ; the valves are
fitted with leather seatings, which reduce friction to a
minimum and can be renewed easily.

(3) To fill the main tank.—Screw the wing nut of hose
pipe, with leather washer inside (the newer types of this
filter tank have no washers) on to the elbow union below
the pump and make an air-tight joint. Drop rose end of
hose into source of water supply and hang clear of the
bottom. Examine the rose occasionally to remove mud or
weeds.

(4) Turn the cock underneath the pump so that the indicators

point towards the hose pipe and pump, thus, left @ -
right <—> ; also turn the cocks placed between the

clarifying chambers and the filter batteries thus, left

e ',
] B . | ™ . . s .
1% , right /;- > ; this shuts off the sterilizing filter
L \‘J/

and opens the way for the passage of water through the
sponge chamber into the main tank,
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(3} The pump should be worked at about
minute.  Pump easily and st: adily, nothing
by pumping too vigorously;

(6) ,.I"r;- .-'.--"!.ﬂ.r' direct from sowr e throwgh the filters.—Turn the cocks

between the clavifying chambers and the filter

batteries thus, left <;) » Yight < k'; this opens. the

way for water to I

(7) Fasten the beut L]i""-l"'l- tubres f.«u an-necks), by means 1-5'
the 'I.'.]||-_l'-1|h[:~., to the rl_-_-']][ ) ||- of the mets l"]w‘- whi
COIne l].l':l‘]-"ti L||1 J-:--i ot ab wae the cover of tii t|||L-.l
batteries. - The wing :=||!~1 (with leather washe
should he nrrq_-wui! up &0 as to
connection.

(8) The free ends of the swan-necks h!:rm![l be
torether in two se ta [J.‘ h-':r g0 that each =e
one of the two circular openings on I]w Iﬂp of []|-
tank situated af the back of the main tank., The lids for
-.-|.-\|,-I'!‘.|<5 1.II*-{ |.5|':-='||..|!:_|:._-_ ghonld bLe Ic.-Eﬂ clozed, l'}{r'.-]ﬂ
when filtering is going on. The pumps are
when filling the main tanlk.

_.rJ:I If a mny the 1s ohaetved t to bhe “'tl'l.lx.:rl':"lil. Feelive |
in excess of ¢ li -f...,.'_'_'-'. the pum F|1||--' on its own side should

be 1,, i ed, the swan-neck of thal

25 strokes per
r being gained

1 ' 2=

rs III:'CEllll."l:
make an air-tight

brouehs
5 intor
small

'v.=.'-.|1"r.'|-'|_ HE

hat particular filter tube
e ‘u--‘, and a blank plug from the spare parts screwed
on.  This throws that tube ount of ude, until time can be
obtained for its ] 'l filtration can be

I' ""!lllll'i|! meanwhi

I"f" I'i..].l' in nse.

(10) -..I_x--i water can be

There are twelve |;!|-.- al ‘-'-i!i-!'!r
drawn. The 1a i ' h the small tank is intended
for |i|:':“’r kett I and 1|!'i-"’:}'! 1t the 8 B |
Huzhied r-|l1 -;n-.'rn-.l:.lI Thi
means Ir|. H ]i"" I*-.I'J |_

ndermneat
|{ S0 litili .Jil."
|.[1[1. *-':

!]I.'r

tap ca I.l1"l|ll.]tl
in the locker cul' spare parts
LLr'I"' *-]I-:l J{l neyver |.-' O el] [" 2 Cale Irr L1|P' Im:an II| '!
of the apparatus. In the newer make of these :.'|1|=~.!'~. o
similar tap 1s placed under the main tank to facilitate the
:|i';l'.1'[]|'f off of clarified water in bulk for cookineg. This
Ay ‘~|H J|E never he n=ed l.'?\-L'i':I! ?I“-.' ]Ji'r]ni.--.uin'.u of the

.1*'][» in charge,
(11) fu pump clarvified water from the main tank throvah the
sterilizing filters—~Tuarn the cock underneath the pump

T AT
thus, left >, right € / ; also turn the eock between
o4 A : > ;

the sponge chamber and the filter Jhl.1.|.1.|'|- as in para. G
and resume pumping.

(12) After

¥

thi‘l'lllq 5 ii-JJE‘:']JL'f.]., remove the swan-necks and
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store’ them fin the locker ‘in front, serewing oné of the
blank plugs provided - for the purpose over each of the
openings of the tubes from the filters. . Also remove
the lengths of hose and coil them round the hooks on the
top-of the main tank.

13) To clean and sterilize the tanks and jilters.—Flush out the
large tank onee a month, or once a fortnight if very
muddy water is in use. The small tank should be flushed
out with boiling water once a week. When a tank has
been standing disused for a time, both tanks should be
cleaned out carefully before the apparatus is taken into
8.

{14) The filter tubes should be removed every three days, and
without removing the cloth in which they are wrapped ;
they should be placed in cold water in the flat kettle
supplied, and the water raised to the boiling point.

(15) Every sixth day the filter cloth should be removed for
the examination of the filter tubes. If the inside of the
cloth is dirty, it may be rinsed in beiling water, but 1t
hi’[l'll‘lrj neaver ]?l' ."'l'l'::;:-hl'lll."..l.

(16} If the filter tubes are dirty, serub the surface well with
the brush. which is among the spare parts ; rinse in clean
water, replace cloth and boil.

(17) Once a week remove the sponges from the clarifying
chamber and rinse in boiling water ; boil the sponges

once a fortnight or oftener.

A smaller filter exists for carriage on a pack animal. A mule ov

borse can carry twin of theze 1-I]ll'|'.-i wil]l eise, 1|r;1'u-1]|1=.:' 1.~.iL|:!| thie

vassels in which to boil the filter tubes. The principle of working
and desion of these mule filters e gimilar to those fitted to the
water tank. Each filter has a pump with hose, a central clarifying
a1 sponge .-';,_4||:'||--|:', ;|_]|1t Lwo Yy linders !‘;I-.']l L'Iil|iilji_ri]:_Lf a filter 1.|ZIEH'.

These latter are the same as and interchangeable with those used

in the filter tanks. These mule filters are contained in wicker

*'il.:-l'i':lllf.'h. ;|_|||] i'-ill‘-.'\.' :'.” |!.-1:|.-h;ll.]p ]I’II'E:-i '|':1-.1-'I|l'-.|. ]I-.".' -:']l:::.|L~:. '|“!!-'1'-=-

Lre 114 '\ﬂ.:i*-»!il'l':-i or other s which can be 1'-.-;2-:“'5_'«' loat or mislaid.

"The sponges and filter tubes in these pack saddle filters must be

.-',.--|]||--:1 ig; .-_\',L-‘.i_'.' I_!!|: Samo '\-.'."._\.' ::I:EI.|. HE nf’u‘ii H B 'l!l-l.-'l‘. ii'.- 1hl: 1.Z~|i!{

ilters.

348, Sterilization of water by heat. This can be done by ordinary
.-:;H:;_f :.Ii ATl |.~.[;.*:! viessel or i|| L ='--:'||| C-‘;' ‘.-il"';ir-. ;I|."i|:::'"!-I-:
~||.--°i-_{'l:-:|] aa ':]|:‘. ]l.-.i‘.-t-_x--ll':‘.!_'_"” 'Ell'ill"i1ll'.'_ 'n."\.'ili"]l |]-~;|--:--!-! L] -'.E.-‘

fact that with a sufficient area of metallic surface of good conduct
ing capacity and suflicient time, a civen quantity of liquid wil
vield nearly all its heat to an equal amount of the samé liguid.
'|1||'.::-c,| 4 volume of water af A B | "\.'~.’-=” -,_{i‘.'r |Jla'l-'1.i--:1|3|".' !l“ i[h
heat to an equal volume of water at 60° F., the hot water being
cooled down to about 70° F., and the cold water heated to 180" 1.,
joss the loss by radiation. A varviety of these apparatus have been

designed for military purposes, but the greater number have failed
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to be either sufficiently portable or to yield sufficient sterilized
water in proportion to their size and weight. The particular
sterilizer of this kind at present in use in the Service is one known
as the “Griflith.” The essential novelty in the Griffith water

sterilizer is the recognition of the fact that a momentary exposure

b
A v

F16. 62—VALVE oF GRIFFITH WATER STERILIZER.

of water to a temperature of 180° F. is sufficient to destroy all

disease-producing germs that are conveyed commonly by water.
The general appearance of this apparatus when fitted up is

shown in Fig. 61, from which it will be seen to consist of two
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main parts, namely, a boiler or heater on the right, coupled to a
cooler constructed on the heat-exchange principle, placed to the
left. Above the cooler is a small supply reservoir to which the
water can be conveyed by hand or from a suitable tank or water-
cart by means of the hosing, the flow of water through this duct
being controlled by a screw tap and a ball valve. The heat 1s
obtained from an oil lamp working on the pressure principle,
placed beneath the heater within the door shown in the diagram ;
the various other parts are drawn in the same figure, and their
general object will be understood from the following directions for
the use of the apparatus.

Place the heater and the cooler on a level piece of ground, about
six inches apart, with the heater to the right. Connect the supply
tank of the cooler by means of the armoured tubing with the
water-cart or tank. Connect the heater with the cooler by adjust-
ing the rubber union H to the openings A and B, then turn on
the water to the supply tank. When the heater is seen to be
nearly full of water, by inspection through the opening C, adjust
the bent pipe G to the opening C, and screw the gland home ;
place the lamp in position under the heater and light, or it may be
lighted beforehand, and then put in position, but it must never be
placed under the heater lighted unless the heater is full of water.
Connect the expanded union I at E, taking care to have the
expanded end around the aperture D in the heater ; now connect
the ountlet pipe K with the opening F at the bottom of the cooler.
As the water in the heater rises in temperature it will slowly pass
throngh D, down the expanded union 1 to the cooler, but no
delivery of water will take place from the outlet pipe K until the
inner vessel of the cooler has filled with sterilized or safe water.

The vital part of the apparatus is the valve which controls the
passage of the water from the heater to the cooler, and which
cannot be seen in Fig. 61 as it lies concealed within the heater.
This valve is so made that it expands or opens only when the
water attains a temperature of 180° F., closing automatically when
this temperature is not maintained. The general plan of this
valve can be seen in Fig. 62, in which C are certain capsules made
of copper containing a mixture of alcohol and ether. When
mmersed in water having a temperature of 180° I, these capsules
swell and, being retained firmly by the stirrup S against the
bottom of the spring Q, force up the plug P, which again lifts or
opens a valve, not drawn in this diagram. This arrangement of
expanding capsules is conveniently controlled or adjusted by
manipulation of the screw nuts under and over the ends of the
crossbar B, and once adjusted accurately, require practically no
further attention, beyvond occasional inspection to see that the
capsules are sound and in position, If the capsules or the spring
require renewal they can be replaced readily from the spare parts
supplied with the machine.

The whole apparatus packs into two boxes, one containing the

heater and lamp (full of oil), the other containing the cooler.
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These can be unpacked, the sterilizer put together, coupled uys
with' a supply. tank, lamp lighted, and sterile water obtained,
flowing from the outlet:pipe in fifteen minutes. The flow of water
is regular, the average delivery being at rate of from 55 to GO
gallons in‘the hour. The rate of flow is {]_n!n-.rululit frhrin[[h]}' on
the amount-of heat used, and whether the lamp is burning well.
This it génerally does, éven in a breeze, but if il needs renewinge
or the lamp goes out, such an interruption reduces naturally the
delivery of water in a given period of time. The temperature of
the water at D, that is, when it leaves the heater, varies from
1807 F. to 190° F. The temperature of the finished water at the
outlet pipé is usually eight degrees higher than that of the original
ingoing ‘water when the delivery is kept at 60 gallons an hour - in
all cases the water is sufficiently cool to be drunk at once. It is
also sterile, as all germs have been killed by the heat to which the
water ]1:1:1' :III"I‘IJ .~c.u'||-.i|-|-.‘ur],

The capacity of the lamp for oil is .'::f: pints if filled quite full :
this is undesirable, the better plan being to put in only three pints.
With care this amount of oil will run the machine for two hours,

but for every day '\‘.'Ill'l-.'i!'ll:_{. onee filline of the |:im': should be
reckoned to run the sterilizer for an hour and a half, or, say, deliver
190 gallons of water. In working the lamp, care has to be taken
that it is kept clean, especially the nipple or aperture by which
the vaporized oil escapes and burns. If oil is not available. the
apparatus can be worked with wood as fuel. placed in the position
the lamp occupies in the heater. This is nod recommended, as it is
more troubleseme to work than olly needing frequent stoking.
When wood is used a8 fuel, a delivery of 40 gallons 15 obtained.

A |.'|1‘_'_{L']‘ l}'[.l“ of thia steriliser has 'I:m-z] made ,-|3|.;[ mounted an
wheels with a small storare tank. It contains precisely the same
parts as the smaller apparatus. It can turn out 350 gallons of
water an hour, with an expenditure of less than three-quarters of
a gallon of eil. With this large machine. some 1,900 gallons
of water can be sterilised with a consumption of four
oil.

3“1':-'" .':‘--'i"a','.--.'II-":'-'-'.'J-II:".Ij'il f:'.'- Tt e Iil.-'l'." l"'-'r-'-"'J.'-;.-Il"-'--'-:r."-'.- 1i1'--:|1|'=' Can L :-:",_ri'i]i}{.q]
and purified undoubtedly by means of chemicals, but as a practical
method for soldiers it presents many diffieulties. The chief
the ]|1*--|-.~=-[1‘k' of portability, :—'i:ri|-i.i-'_ill‘.' in working,

action, and that the treated water be

gallons of

are
rapidity or
iTee from taste or smell.
A aree number of chemieals have Lheen :-l|:_f_-_-":-.-'!|-cl and tried foi
water purification : of these the
in the field are

of soda,

OS] ‘:1:-|'f.ll| IE0) & hl-l_ljli:--‘.':-. [Jl Gl
alum, permanganate of potash and the acid sulphate

If eelicin he added to g ]l]lIL]ti_\' water in the F.r-:.]nuﬂi..-'_q of a table-
spoonful to a bucketful, a gelatinous cloud will form and glowly
fall to the bottom, carrying with it most of the mud and other
suspended matter, leaving a clear liquid which can then be drawn
off.” This action of alum:will not sterilize the water, but merely
elear it ; it is, however, rather slow, taking an hour or more to ace
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properly, but when time is no object and a muddy water has to
be cleared when no filters are available, alum is a useful stand by.
Alum does not act well with all waters, its best effect being obtained
in waters which contain lime : rain and other soft waters do not
readily clear by means of this chemical. 1t must not be forgotten
that alum will not kill the germs ; it removes a great number by
throwing them to the bottom, but to make certain, the cleared
water should be boiled afterwards.

Permanganate of potash, if added to water in sufficient quantity
to make it pink, is another useful means of purifying water. 1t
acts like alum in making a sediment and causing the water to
gradually elear, if allowed to stand ; it also has a mild action upon
germs, killing them. This germ-killing power is, however, some-
what slow and feeble : for this reason reliance cannot be ]r]Ilf'ltfl 0n

ermanganate to purify very foul waters. The germ which is
most readily killed by this chemical is the microbe which canses
cholera. For cleaning out barrels, tanks, cisterns and other
receptacles for storing water, the addition of the permanganate 1s
extremely useful. Sufficient should be added to make the water a
good rose-pink colour ; stir well and allow to stand for quite three
hours. Permanganate gives no taste to the water, and is quite
harmless to anyone drinking the pinked water

The acid sulphate of soda is practically so much sulphuric acid
in a solid form. It is supplied conveniently in tablets ; if one of
these be dissolved in 1§ pints of water or the contents of a water
Lottle, it yields enough acid to that water to kill any disease-
!,1'1|1|||1-i!;:_{ rerms which may be in that water in half an hour.
The water will taste faintly acid, but not unpleasantly so ; this
acid water is quite harmless and fit to drink. by the issue of
these acid tablets to soldiers, it is hoped that each man will be
able to keep his water bottle sweet and clean and free from germs.
Thus, say a man fills his bottle full of water overnight, drops in
one of the acid tablets and allows it to dissolve and remain in that
water till the morning, the contents of the bottle will be quite free
from disease-producing germs. He can either use that same water
for drinking purposes, or he can pour that water out and fill it with
filtered or boiled water. By so doing, he will be certain, however,
that his bottle is clean and free from germs. At other times, he can
dissolve one of the acid tablets in the bottle full of water, shake it
well, and then after half an hour use the acidified water for
tll'i]]kil]}_’_‘. It must be remembered that the adding of these acid
tablets to a muddy water will not clear that water—that must be
done by straining or coarse filtering ; the acid tablets will only kill
germs in the water, and that only after half an hour, Used in this
way, these tablets should be of great value to soldiers and others
who are unable to get their water properly filtered or boiled or
sterilized by heat.

Various attempts have been made to sterilize large quantities of
water by chemicals, such as bromine, chlorine and iodine. They
have not been very successful and are too complicated for military
19989 Y
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needs ; possibly, some day we may succeed in perfecting them, but
at present they are not suitable I"nt' the requirements of soldiers.
Anyhow, we must always remember that in chemicals we ].n-q a
IMEeAns n’r rendering water safe to nli ink, and that if all else fails or
other means of purification are wantineg, their employment iz better
than doing nothing.

348, ﬂt.f.-'.ul,-'--'-'.!'e-ru.'. -All :tl|l'1|‘.E|f:-‘ to  prevent disease will be
useless or ineffective unless we supplement them by efforts to
llL:F[t'll}' the active causes of each infective dizease. Bv disinfection
13 meant the destruction of the active caunses of these liiHl'H;‘-‘i':\'?_
hence the term disinfectant means a germ-killer. Disinfectants
must be f'iih'[iu_;:ui.-'!:m] from deodorants, such as earth or charcoal,
which mere |.\ remove i smell . and from .':]|1_'1~'1:!r=_;|-w' which mere |_'.
h]tltltl the grow th of PETTIS, without necessar i]x |1||]|]1-I the 1, as,
tor !Il'-td]JH‘ COIMImon 8 ||L Disinfection mayv he effected in a varie I:1.
of ways, but, practically, we employ disinfectants for one or other
of the fn]ln".'.'ill_'_': Purposes :-—--L|;| to disinfect [Iihl']'!i'.l'_'_:lﬂ from
infected persons, (2) to disinfect the clothing and bedding seiled
ar nzed ||‘. ]"t|-=l[-'t| PErSOns, Iri'l L l.l'l‘-ul_]jrl t the rooms or 1;|;11-(-_~:
occupied h. infected in I'SOI1S.

The #r: -l'"}.'.--a rr."' elar "'f.r.-r,r 2 F.-n i o ctrents 18 the most [lu]ml'{.‘lhf
]lf'-tlll. in the mans: LG of 1nfection. The stools or motions
should be received into a bed-pan containing a 5 per cent. solution
of carbolic -i'll'|-l.J A3 [h'" cent. solution of cresol or a 2 per cent.
solution of cvllin, izal or kerol. The urine and vomit, if any,
should be treated in exactly the same way, Hl.-;'n-_: care that am
amount of the disinfectant solution equal in bulk to that of the
material to be disinfected be ade |||1 In the case of motions or
stools, this may be taken to be ite eight fluid ounees, and this
same volume of disinfectant !l..1|r-.:| must be added and mixed
with the excreta ]::.' means of a '|J§:::'|' of stick. Tourine and 'l-"'il':il,
at least four fluid ounces of the above solutions sheuld be added
each time and well mixed. Always disinfect urine from enteric
fever patients.

Discharges from the throat, nose, and mouth of patients should De
received into any one of the above-named disinfectant solutions.
Pocket handkerchiefs should be avoided if possible, using linen
rags instead, and placed at once in one of the above solutions or
buarnt,

The skin may secatter infection, especially in small-pox and
scarlet fever. Frequent baths and smearing over with vaseline or
oil are useful.

The disinfection of hands is most important for all attendants on
the infectious sick. A solution of bichloride of mere ury (corrosive
sublimate) 1 in 1000 or one of ['u above solutions may be nz=ed for
this purpose : but these are to be \-'I.E:I]r] emented by the free use of a
nail-brush .LL]]:l soap and water. A 1in 1000 so0 lution of the mercury
bichloride can be made by dissolving half an ounece of the bichloride
in three gallons of water, adding one ounce of strong hydrochloric
acid. It 1s best to colonr this solution with either a little fuchsin

=
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or aniline blue. The colouring is added to avoid accidental
]r.a-i-.n]][n-"'[]]'l SAIVE A5 A warninge.

Linen and cotlon “'f.-'rrl'r‘ are readily I-|_'*-I| fected ]J‘. boili ng t themn 11
water, 1t is advisable, 1tm.' ever, to soak these articles in one or
other of the above-mentioned disinfectant solutions h..- an hour,
2 29 tao ]uh-i']:_'g-;l:|_'q.' P waible risk of infection .l:'.". El:I,III“i!I.:_'f them 1n
the laundry. Bichloride of mercury is not a good disinfectant for
linen as stains are apt to be fixed by it, and if cotton or linen
spaked in it be :4;;I-+.~]|:--::1]1: ‘-\'if—-|l vl »-.i"|| soap, without II1' E care
._ ||!r.

i-- wishing

fully washing out the mereury, the fabries are darkene
Boiling kills nearly all eerms :’e:}[| the addition of a lit
anda to the water I,L'\-» ||' this effect.

Woollen articler, blankets and matiresses are hable to shrink and
be otherwise .luuu-_[-.i by beiling. Their disinfection is bast
secured Dby exposure to heat, either to dry hot air or to =steamn.
lr: removing these ariicles to the place of disinfection, the

recaution of enclosing them in canvas bags or sheets should
illhl 'l.!l.|_

Dry hot air was much used in the past in ovens for the dis-
infection of bulky ?--.-:i-lih_': [t is very unreliable, tending to

acorch the articles, ods an e xposure to: q, te |||]+--..|I||.L-—-| 2400 I,
for at least four ] urs. It is now entirely superseded by
asteam. To disinfect by steam a special ap 'i:||xlr'LH is required.

There are a variety of these in the market. A form i1n general use
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Fia. 63.—PorrapLeE STEAM DISINFECTING APPA

in the armyv, and more 11.111-'4141:\ in camps, is one known as
‘Chresh’s portable or fie 1d disinfector. A diagram of this apparatus

ig shown 1n Fie, 63. 1t l]lltlll Y5 non-pressure steam derived from

water to which salt or other saline ingredients have been a 1 led in
order to raise its boiling temperature to 2257 F. It can be used
(2362) L2
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with ordinary water, in which case the boiling temperature will be
212° F. at sea level.

From the diagram it will be seen that the central chambers for
infected articles, A, is surrounded by a jacket, B, containing the
water which is heated by the furnace K. The steam aiven off is
directed either to the chamnber or to the chimney by a wvalve, G
and in the former case is distributed in the disinfect ing chamber
. by a plate, C, before passing off into the chimney by a pipe I). As
: the water evaporates, an equivalent supply is introduced antomat-
ically from a cistern, I, with a ball-valve arrangement supplied by
a pipe, L. After the disinfecting process is over, and it should
extend or cover at least half-an-hour, the steam is turned off from
the chamber and allowed to escape into the furnace flue, and by
means of a coil of tubes, E, immersed in the saline solution or
water, air, which enters at the valve, F, is heated and passing
through the chamber dries the articles which have been wetted by
contact with the steam. The proper drying of the article by
i exposure to this heated and dry air in the chamber for a quarter of

}' an hour constitutes a maoat i:l:i[m]'l.:!l:ll. part of the act of disinfec-

tion in this kind of apparatus, as, if the articles are taken out
while still wet and damyp from the steam, they will shrink and be
damaged.

N E fali Sk

=

When disinfection by heat is not possible, mattresses and
pillows should be taken to pieces, the covers washed and their
contents disinfected by exposure to formalin vapour as described
later on, and then exposed to sun and air. In tropical countries
where the sun is powerful, considerable good by surface disinfec-
tion can be secured to clothing and other articles by exposing them
to the sun and wind.

Furs, boots, shoes and gloves ave spoilt by steam. If they need
disinfection, this will be best secured by exposing them to the

+ iy et Tl A o v o e

3 vapour of formaldehyde by one or other of the methods to be des-

; cribed.

' fiooims which have been occupied by infected person can only be
| f I:H:-:i]'lrl.,'t‘tl.‘il :'J.f‘tr"l' the ]:n:I:FJ]n;- |'lil.".'{‘ left it. JH'II.: alm or u].l_im'[ i3 T_]'|_|:
iy disinfection of all exposed surfaces, as on them rermsare liable to be
i lodged and resting. The disinfection of the air in infected rooms

‘Jr 15 effected sufficiently by opening windows and admitting fresh air
i and sunlight.
There are four chief means of disinfecting room surfaces. (a)

Dry rubbing the walls, ete., by means of bread or dough. This

sterilizes them by J:m--_-h;lrlir.'tll_-; removing microbes and cerms of

: disease. The bread is cut into pieces suitable for grasping in the
. hand, the cut surface being apphed to the ceiling, walls, &c. The
crumbs must afterwards be carefully collected and burnt n the

room. (b) Washing or scrubbing with soap and water or some

b ordinary disinfectant solution. This is an excellent way for deal-
i 4 ing with floors, forms, tables and other wooden pieces of furniture
| or washable surfaces. For walls and ceitlings it is somewhat

H laborious and best carried out hy spraying. (c) Spraying the

.. ——i
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ceilings, walls, floors and furniture with a disinfectant solution is a
common and fairly convenient method of disinfecting surfaces. ltis
lzss laborious than dry rubbing or even wet rubbing, and less likely
to damage paint or wall l::tpt:l'th;m brushing a disinfectant solution
on them. But for ail that it is a slow procedure requiring much
patience and time. A special spray apparatus is employed, the
most effective disinfectant solution being made by taking eight
fluid ounces of formalin and making up to one gallon with water
"This solution is effective if carefully applied ; one gallon will suffice
to spray some GOO square feet of surface, :LIII] care must be taken
to see that bare patches are not left uncovered with the solution.
The spray must be applied from below upwards, this secures an
even application of the disinfectant and prevents the marking of
ihe wall ]3:.' atreaks, The ope rator will e xpe wriencee gome discomfort
from the formalin vapour riving rise to smarting of the e VR, but
in time this effect wears oft. On ompletion of the H[J*-Hm-' n[' all
surfaces in a room, the apartment should be left closed for three
hours so as to allow the full effect of the vapour given off to be
exerciaed on any germs which Iy be ||t---' Tk, I:Lll_:l | lL1hL".L1 10T
constitutes the remaining method of disinfecting a surface, and is
probably the most easy and least troublesome mode. It can be
carried out by a variety of chemical agents or gases, but that
most commonly used in the army is sulphur dioxide. In all
, the ru-:||| needs to be measured to determine the amount
of space to be dealt with and also all cracks, crevices, apertures
and holes by which air or gas can escape nee «(l to be care hl“'- paste |
over and closed. If this ].1-.]||:|1_ done : the act of TLl]IJI;llIII1I I8 MOTe or
lass useless.

Hu]]r]nn' dioxide can be ;_E:*HP.I‘:HE-J h:.' burning 1 1b. of Hll,]]r]ll.l]' 111
a metal dish for every thousand cubic feet of space in the room.
The mult]hu[ is ]_JLL- e -.l i1 @ sauce pran '-xll]l-[:utltil I] over bucket of
water, and its ignition aided by pouring some methylated -|JILIL
Over |hu- a|1![||'|.||t and then *-1|1||:" it ll"'hl The same effect is

cured '|:|'-. dischar ""I[I r oy linders of II4||.ll. 1|Hl 5 IL]!]Ill]1I1]'- acid i 1
R LE] L:,|_||4|r_'| of 1_|||,- n-'ttl]ulllli' gas |-\ sufficient for i SpPace of a
thousand cubic feet. The room !]]I]*l bz left care t-:I“} closed and
|\. pt so for quite three hours. Sulphur dioxide or sulphurous acid

ras i3 not 1,u| y reliable as a disinfectant ; it has a low penetrating
.|:|'-.‘..1_| and is more or less non-effective in 1.4't‘~ lll‘- weather.

The disinfection of a room by means of spraying the walls with
diluted formalin or by fumigation with sulphur dioxide will be
carrie d out only when speei: ally ordered. The usual procedure to

be adopted when a case of infections disease oceurs in a barrack-
;|.u|_|.|||”|_’r.|! removal of the case to kl““-[.l”. al, iz to remove all the
man’s bedding and clothing and disinfect them by means of steam ;
on this being done, the floor under the man’s bed for a distance of
=ix feet all round the bed, the bedstead, chair, locker, or other
article of furniture used by the infected person will be aa]uhiuul
with a 3 per cent. solution of cresol. In married quarters, the
sama procadure will be adopted after a case of infectious disease,

CASES
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but i addition, the whole floor and all woodwork and wooden
furniture in the room will be serubbed with eresol solution.
Carpets, curtains and other draperies will be sprayed with
formalin solution, removed into ounter air, dried, dusted, and
thalken before being returned into the room. If these proce dures
be carefully and intelligently carried out, it will rarely be necessary
to limewhite or distemper ceilings and walls, or to str ip and renew
wall papers of rooms after the occurrence of an infectious disease.

349, Santalion of camps—The same principles and ideas which
animate our efforts to prevent disease in barracks must be
empioyed m camps and wich doubled energy. The need of this
will be at once apparent if we remember 11 at the moment men go
to live 1m ¢ |||] s they revert to a simpler mode of life, when they
find themselves removed from all the elahorate appliances of
barracks.

While most of the guestions coneernine the size and arrange-

ment of :.'!::!J'I:-é will be decided for the soldier bv hia officer, there
- important details connected with both the camp
lepend lareely upon the soldier himself. A few

ould be conzidered and remembys

e On A ]'i.:‘:':'-'gl".| l."-.'-'l:-. I i I |

ts and et them put in :_::"I':] repair. For the

tirst few |.|'I‘.'~ of a I|EJ!:I'-.']i. the socks :!"--H]:l b .»---;,'i:ml insicde to
. i T |58 [.. v +hia 11 1 y it

prevent chafes and hlister A0er, this will De UNnecessary, as

the feet \'-:” ]Irl"l. hards I||1 Eofore gtarting on a .‘:'_;'_'l'--'ll ;|'|..L R

';-Ellx:‘! el !I...'.' rI!'I.I_.:‘-.- aome tea or :'(u:]-pu' uj['r: A }lil'f'l ];..':‘_-.‘ o1
biscuik,. Alwawvs start with the water bottle full of 1-;1I|.~.-- rood
and safe water or tea. Drink sparingly of this, for the more Yol

drink the thirstier you become. With a little .~:|-H'--L|I-r="!-|li|.;|'.|: 16 is
astonishi i hiow ]“1..._- the contents of a water hottle can be made
to last. Instead of c||'i||]-:i1|.l_[ o |:l5'_*._{'n:' -|1:;i_|'_1i[_'\ at once, just moisten
the |i]:-- and mouth and then drink small quantities at a time.
Avord much smoking and talking when |||'u'--'| ing, both habits
tend to make the mouth 1;!r-_'; and caunse a fe ing Lr thirst. IFor
the same reason, learn to breathe I.‘;l'u'.':;g?: 1]I':‘ nose, with the
mouth shut. When the ]I'IH 13 ordered and leave given to fall out
for easement, every soldier should remember and endeavour to
COVEr up Loth the urine ;:!ul other matter which leaves the II"”‘!..I'-!‘
with some earth. To do so entails little trouble and helps to keep
the ;!:]:3"': clean and sweet,. Whenever T sl ble, serape i amiall hole
in the ground and ease yourself in the hollow, then cover up with
earth,

On halting for the day, or arriving in camp, so soon as duty
]rll:]'lllil.‘w, axamiine the feet. Blisters H]I-H] d be pricked, the feet
¢leaned and the socks shaken out. It is a good plan to put the
left foot sock on the right foot and the right sock on the left foot.
[f circumstances permit, put on a clean pair.  After the feet have
been attended to, wash as much of the !n--.:]"».' A48 you can, or wipe
the parts over with a wet cloth wr ung dry.

In camps; overcrowding is difficult to avoid. Ewverv soldier
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_chould beéar this in mind and endeavour to be as cleanly in his
person and as tidy in Lis habits as possible. If so, the chances of
nfection in the erowded itents can be much reduced. Another
good rule to follow is to keep as little food in the tent as possible,
and always try and eat food outside rather than within the tent.
Each day, the sides of the tent should be laced up, all kit taken
out, shaken, and aired. This permits of the tent floor being
also sweetened and aired.  Of course, where camps are changed
each day this is unnecessary.

Every soldier should remember to ease himself only in the author-
ized places, that is, in the latrines and urine pits or tubs provided.
On no account should indiseriminate or casual easement b
permitted, it merely means fouling of the ground with possible
nfections matter. When using the latrine, every man should
carvefully cover up his excrement with some earth. This 18 most
important, especially in hot countries where flies abound. If the
excrement, including the urine, is not covered up, flinre at once
attack it and quickly bring back some of the filth into the tents
ancd place it on food or on mei 's faces and hands. Always, when

nsing a4 camp or other latrine, endeavour to prevent the nrine
1

he edees or cicles of trenches or :.;:'.|_-'. MNhe nrne nesds as

much care as the solid matter, should be as carefully deposited

and covered up. The latrines in camp are simple trenches, made
by digging them 3 feet long, 1 foot wide, and 1 foot deep. Men,
when using them, should stand straddle-wise and take care that
l.!'l'.' H]Ii:]-‘ IL|- 'iil-.‘ ]iu:lziwl. :if-l:. |II" !||:i|-'l'5ii|. 1'!'}!.."\- i:li_-' 1.].'I'.: t!'l'll'i'.llr
f:':-'l.'i‘t'ill:..': ‘.I'!r W i'.'ll L-;lj'["l, a8 g00I1 a8 '|!=h--:--”ﬁ.l'.

MNever 1]|!'r|u' ]|i:-|---.~; of food about in CATIL], H'Ll_']L 1||i11.L'I'5:ll ||||i|-!-.c1|:.'
attracts flies.  All this kind of matter should be placed at once in
special pits dug for the purpose, or into tubs or other receptacles
IO ided for the same ; where P izsible i!IL'::I' E"""."|:.l|.i'4"]I 8 h}lL*ilhl be
kept covered over. Each day, this material must be taken away and
either buried or preferably burnt. The burning of this refuse
i often difficult, but with a little ingenuity and trouble it can be
made to burn, particularly if shallow trenches be made leading to
the bottom of the mass to be burnt, these trenches act as draught
holes and so help the burning. Lk ad animals are difficult to burn
or bury, particularly if there are many of them. Probably, the
simplest method of dealing with carcases, is to disembowel them,
bury the entrails and inside parts, and stuff the rest of the carcass
with straw or other rubbish and set fire to it. This will not burn the
whole mass, but it will scorch it sufficiently to prevent a NISaTGE,

Slop water from kitchens and ablution places needs to be dealt
with on the same lines. Of itself it will not cause diseasze, but 1f
left lying about it attracts flies, w hich can and do convey disease.
This sullage and greasy water should be poured on to trenches
snitably dug, the upper ends of which should be filled with twigs
and brushwood. This acts as a strainer, catches the grease and
soap, allowing the liquid to run away. Each day, this greasy
hrushwood should be burnt and fresh supplies substituted.
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The object of every soldier in a camp should be to keep that
camp clean and tidy, and no camp r-:huui:]l be left until all rubbish
and refuse has been cleaned up, buried and well covered up with
soil or else destroyed by fire. Much of the trouble and harm
which results to soldiers in camp is the outecome of thoughtlessness
carelessness, untidiness and disobedience of
which invariably results from these f
dysentery and diarrhcea. Every soldier should make it a matter of
honour to do his level best to avoid these faults and mistakee.
Unless each soldier understands this, and not only is careful
himself to attend to these matters, but makes his
also, we shall never be able to reduce the amount
disease on field BeTVice,

1
orders. The dirt
aults leads to enteric fever,

comrades do so
of preventable
If, however, every man would do his
share in being personally clean and careful in these little details
which have been mentioned, the well-being of himself and
comrades would follow quickly and easily.
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CHAPTER XXXI.

FOOD AND COOEING,

| } GENERAL INSTRUCTIONS.

N.C.00s and men under training in Military Hospitals as Cools
will be instructed wpon the lines laid dewn in the following para
graphs 350 to 443 as well as in the ** Duties of Cooks,” as laid down in
Standing Orders B.A.3.C.

850. (Yeneral (bservations.—It is part of a cool’s L]||.1_‘=' to become
acquainted with the various cuts or joints into which the carcases
of beef, veal, mutton, and pork, &e., are divided.

He must likewise be able to tell good quality meat from indif-
ferent or bad meat. In the case of meat, or any other product sent
in, which 1s found to be inferior in quality, or unfit for use, the
same 1s to be innnediately reported to the steward in accordance
with the Hli”l-'.“ll:-_': orders,

8561, Meut.—The following hints are for guidance in the matter
of detec 1ir11" l"iilil']_ from bad lﬁlillil.\' meat :

Meat may ].ll nnwhl v divided into four classes :

‘a) Home-bred and killed, including every kind of bull, ox
cow, heifer, sheep and pig.

(1) Foreign-bred but killed in England, principally beef.
This class 1s generally of good quality, having been well
fed. The rigid inspection on arrival in this country 1s
sufficient protection against the importation of diseased
animals. There 13 often a dvriq'ivlu'}' in fat -owing to
wasting during the sea voyage. Occasionally there are
-\j-1|:'-'. of ]IL"JI-*-CiII"‘ O even |.'Jl'l.'1'ﬁ[5--tt of the 11t'r-'~||. il:it' L)
injury from bad weather. Meat in this condition should
not be acce pted.

(v) Refrigerated meat, chiefly American and Canadian, which
is killed and dressed abroad, wrapped in canvas, and hung

up in cool chambers at a temperature of about 36” to 40

Fahrenheit. The meat of this class is generally

like that of (§) class, as the animals are killed in prime

condition, and the rigid inspection is a guarantee against
the importation of unsound meat. Refrigerated meat
differs slightly in appearance from freshly killed meat ;
it can be distinguished by :
(1) The bruised condition of the shanks due to the
chain which is passed round the hind legs during
the process of slanghtering.

]




170

(2) The fat of the meat is pink, owing to its being
stained by the juice of the lean which ese apes,

(3) The outside of the meat will present a dull, dead
colour, when compared with the lustre on the out-
side of good fresh meat, also occasionally the marks
of the canvas covering can be seen.

(4) The dressing is not always so clean and neat as in
English dressed meat, and the pizzle and root are
not alwavs entirely removed.

If there is the slichtest suspicious smell to be discovered

on the outside, the flesh should be eut into and examined.

() Frozen meat, principally mutton, which is chiefly 1ru}- wtedd
from .1.1‘w1.:l|l<[ and New Zealand in an ac |_II.H|. frozen
condition. It can be easily distinguished, before it is
thawed, by its hard, cold touch. The fat is not stained as
in refrigerated meat. When 1]:.",“'.1'.'-'-]J it can be distin-
ruished by

(L] The outside 1.|'I‘u"h"l'_' aw --1:, solmetimes Crray izh o1 s0-
x'!l.--li parboiled appearance ; there will bhe oozing

ud cl|||.u g of JI--:II.cI from the meat.

‘l ¢ reneral colour of the fat iz dull white.
| k
I

|

The flesh has a uniform pink appearance, owing to
the diffusion of the colouring matter of the blood,
and is not mottled as in fresh IEI.-[I.

358. Nalted meaf.—If there is any doubt as regards salted meats
a portion should be tested by ecooking, which will often reveal
deticiencies otherwise not recognisable.

(1) The salting may be well done, but the parts inferior.
Examine those |.Ji'.'l'l:'."-'~ at the hottom of the |:J.-'::, and

:-1||]i-L| several ]i"i'.‘l".‘.*-i to seeaf HII".'-L' 13 a fair |-:-|.'r|:-'|'1 1011
of rood parts of the animal.

(2, The --:]]ll]." may be well done, and the parts good, but the
meat old. Here the extreme hardness or 1--|| f‘.||.,'l| e Al
shrivelling is the test. See if the year of salting is on th
cask.

(3) The salting may be well done, but the meat bad. If the
meat has partly putrefied, no salting will entirely remove
its softness, and there may be an offensive smell or
greenish colour.

(4) The salting may be badly done either from haste or bad
brine. Signs of putrefaction will be present ; the meat is
]h‘l]-:*l' than it should be and has a bad r:-cln-llr.| &,

858. [nspecting meat.—When inspecting meat it should be hung
up so that it can be seen on all sides without handling. Twenty-
four hours after being killed is the best time for the inspection.

The following points must also be attended to :

{a) Quantity of bone.

(b)) Quantity and character of the fat.
{¢) Uondition of the Hlesh.
() Condition of the marrow.

(2)
(2

%
ok |
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(¢) Age of the animal.
(f) dex.

Percentage of bone— In lean animals the bone is relatively
n too great a proportion ; 17 to 20 per cent. may be allowed.

Fat. The fat is a most important item. The interior of a
carease should be covered with a bright, healthy looking fat. In a
fat ox it may be as much as one-third of the flesh, it should be
firm and white, or pale straw colour.

Marrow. Condition of the marrow. The marrow in the
hind lees should be solid 24 hours after the aninal has been killed.
The eolour should be light rosy red ; if dark, with spots of black,
the animal has been sick or putrefaction has commenced. The
marrow of the fore-lee bones 1s more 1:215:!, otherwise 1t should
present the same characteristics.

354, ,f';'.'.l_-"_-- Bull-bect Ty he distineruished from ox-heef |-_‘.' the
size of erector muscle, pizzle, and pelvic bones, the absence of a
':_.E.-n'_il'ul “':'!‘i']."" of “cod ™ and * kidney ¥ fat, a .-:n-:'.u-l:‘:L: niAsLiveness
of the bones and musecles, and almost a total absence of that coating
of the fat on the exterior of the carcase w hich is the characteristic
of well-fed ox-beef. The lean will be very coarse and stringy 1n
texture, dark in colour, with an aheence of juice and :I‘::;:l'].-l'-lii.:'_' ]-I‘r'
fat. The feel to the finger and thumb will convey an indiarubber
isteney, instead of displaying the marbled, juicy, and
florid ccloured appearance of ox-beef. which is also smooth and
silky to the touch. The fore-quarter of the bull is very large, the
collar or crest g'---inilv_x the whole hand to orasp 1L, whilst in the ox
it can be grasped with the fore-finger and thumb, 1f the neck

has been removed suspicion will at once be aroused.

]i!\:ll i

n the fore-quarter the ribs of the heifer or voung cow show the
pinkness of youth, but in an old cow they will be white and more
bleached as age advances, and there is a general want of fat. The
meat of a heifer is like that of a voung ox, and very difficult to
distinguish from it; whilst that of an old cow 15 coarse, stringy
to the touch, dark in eolour and with an absence of moisture. The
fat is plentiful on the exterior, coming right to the shoulder ; in
the cow it is yellow in colour and scanty.

a55. Muiton.—Good mutton is of deep red colour when cut, the
fat should be white and firm, and should not be coarsely ingrained
with the lean. Small-boned mutton is generally the best and most
profitable. The greater portion of contract mutton is too fat. the
'Eu-..]u:-rr:nts of fat to lean being so great as b cquently to rive rise to
complaint. The way of detecting the amount of fat on a carcase
without cutting it through is to look at the shoulders ; if a bluish
tint iz discernible the ]I]'l.l'illrl'[Elrll of fat 18 not too great. Should
the contractor refuse to remove the surplus fat, the carcase should
be rejected. When joints only are received, if too fat, the butcher
should be asked to trim them or to make adequate allowance.

356. Jish.—Fresh fish is firm and stiff, the drooping or not of
the tail being a fair criterion on this point. The eyes should be
bright and prominent ; the gills a bright red colour. Flat-fish, like
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plaice, sole, brill, or turbot, keep better than herrings, mackerel, or
mullet. All fish should have been cleaned, be unbruised, unbroken
and free from smell, when delivered. Cod fish is considered
better if it is allowed to soak in cold slightly salted water a few
hours before it is cooked, as this makes the flesh firmer,

When small I|:4LT.-|i:~=|!t, such as ]?|Eii|'1*, Liﬁ];&:,, &C.. are 1|-3n]|-!-.-|]_. S0
that you get something beside head and fins; a proper allowance
of ‘-'I-'t:il'_"h‘l should be mice for hl:E“!ﬁ; &,

Stale fish is not only unwholesome, but sometimes poisonous.
Fish with the least unpleasant smell should at once be rejected.

357. Fowls.—Fowls are TL['|-||_|,'er||_1]_1.' required for the use of the
patients in the hospital. They ought to he young, fresh, in good
condition, and weigh not less than 13 1b. when trussed, Signs of
age are shown by stiff, horny feet, long spurs, dark-coloured hairy
thighs, stifi’ beak and bones.

There should be no smell or discolouration of the skin. The
back ;.T't':u'[}'l|].'-.':|i.-':'l.-|--‘.]r'.~= before the breast. The feet shounld be
]flll]:.‘l.llii |.l}ii-'1|lll.'._ not stiff and [lj':.': which i1z the sure indication of
a stale bird. The condition of the flesh should be firm and not
tlabby, and the bird should be plump ; the breast Lone is sume-
times broken across 0} !l]'u!f:lc'l.: this adppearance. There should he
BOTe E‘H? which i3 a .4[:_:‘]1 of health and Il_;’mnl feeding, but there ia
no EH[‘-'FL!H:i:_'{L‘ in ]I:H'H;j.? LT |'.'kcn'-.':-.-‘;".'t."l_\.' fiit, as this u|||_'.' wastes
away in the cooking, and is not always agreeable to a sick person.
The flesh is not marbled like that of the ox, but the fat is
accumulated in a layer over the body.

From Christmas to Apiil chickens are most difficult to obtain :
and consequently during this period of the vear greater care and
caution should be exercised in inspecting those sent in by
contractors.

358, ifi:{f.r;.i,—rilllt' average hen's pEro 'L‘.'.;:i_-_"']]r-; about 2 ozs. avolr-
dupois. In order to ascertain the freshness of an egg, hold it up
to the Ji:_I]]T. ; when the centre appears to be the most transparent
part, 1t 18 a sign of freshness. Stale eggs are more transparent at
the l;l]'j_;i:[' end. Another method is to make a solution of brine
{one part of salt to ten of water) and place the egg in the solution.
Good or fresh eggs will sink to the bottom whilst the stale ones
will tleat. Stale or small eges should be rejected.

In using eggs for cooking purposes, such as adding them to
other ingredients, poaching or frying, each should be broken into
a clean cup or basin before being used. In this way, bad ones can
be best detected.

358. Milt.—Cow's milk enters very largely into all dietaries :
every care must be taken to use it when fresh, as owing to the
action of germs lactic acid is formed after some hours, and the milk
becomes sour. The cleaner the milk the |I|JI|__;_3|‘|_']' it will ]cvvp fresh
and sweet : therefore great care must be taken that the vessels in
which it is kept are perfectly clean, and that it is protected from
dust (which always contains germs). The cooler the temperature
at which it is kept, the longer will the milk remain sweet.
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Genuine milk must contain at the least 85 per cent. of non-fatty
solids and 3 per cent. of fat : such a milk, though genuine, would
be of poor quality : good milx should yield not less than 12°5
per cent. total pél-l_il!l:-i:_ and 35 per cent. fat @ and 1[I]I:'i!]_<_f the winter
months these figures should be 12'9 and 3°8 respectively.

The eream should not fall below 6 per cent. : this may be tested
Ly placing the milk in a long glass, marked with graduated
divisions, and reading off the amount of cream that ha« risen after
24 hours : or a strip of paper may be marked in divisions (tenths
and hundredths), and gummed to the glass.

The specihc gravity ranges between 1030 and 1034 at
0" Fahrenhelt.

Good milk should be of a full, opaque white, or very slightly
vellowish tinge : this is best seen by placing 1t in a glass on a
sheet of white paper. It should have a slight agreeable odour, and
characteristic sweetish taste, without any pronounced taste or smell
of any kind.

The chief adulterations are :—(1) the addition of water : (2) the
removal of part of the cream, with or without the addition of
water : (3) the addition of starch, gum, dextrine, flour, or glycerine :
(4) the addition of the so-called E|1‘-.'.-'|']"-|'Fiti'\'t'r~'», as bicarbonate of
soda, borax, boric and salicylic acids and formalin. The addition
of water lowers the specific gravity, and generally speaking there
iz a loss of three deerees for every ten per cent. of water added,
On the other hand, removing the cream (zskimming) raises the
specifie gravity : so that in milk that has been both creamed and
watered the specific gravity may be normal. This test must
therefore be used in conjunction with the estimation of the cream
present.

On account of the many risks of contamination of the milk,
during milking of the cow, during storage, and during distribution
to the customer, it is generally desirable to boil, or sterilise, or
“]l.'l_“.1l.‘.|.;|_'i?=.l\_"“ it, before use. Milk will be rendered safe for
drinking by simply bringing it to the boil fora minute or two. But
as many people object to the taste of boiled milk, it 18 ]it'i:f{:!‘ﬂ]sll:,
when possible, not to raise it to the boiling temperature, but to
heat it to 160° Fahrenheit for twenty minutes. This 15 sometimes
called ¢ sterilising ” the milk, but it is better called * pasteurisation.”
A special arrangement is provided, consisting of an outer chamber
or jacket, to contain boiling water or steam, and an inner vessel
in which is placed the milk. The directions accompanying the
apparatus must be strictly followed. The milk should be stirred
frequently, to prevent the scum forming on the top. Great care
mnst be taken that the milk does not become fouled h‘-.' dust atter
it has been heated. All parts of the apparatus must be kept
scrupulously clean.

380. Butter.—Butter is obtained by churning, either from the
milk directly, or from cream that has been previously separated.
It should be of a good vich yellow colour, pleasant and character-
istic smell, and taste ; this may be slightly salt, but should not be
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in the least rancid or bitter. The amount of fat in buiter ranges
between 80 and 90 per cent. : the water should not be more than
16 per cent.: the quantity of salt varies considerab ly, but now-
adays much ll-- (generally 2 or 3 per cent.) is used 1.h‘m formerly ;
other preservatives, such as boric acid, being used instead : of this
there H-II{_{]H: nok tr: be more than 05 per cent. {Flu|=--1||.'u_-._'::|:|:'i[|l',,
which is purified ox-fat, is largely nsed as a butter substitute ; but
it must be distinctly labelled as such, and must not be used to
adulterate butter.
(2) Coorixe METHODS,

261, .I'rL'-J-r-'f-'rﬂ.f 1\]!;11 and |:|:|'-11.1 I'¥ intended to he |'u.'[,-1|:-,|':,. muat,
after ]u*in:" ]Jlli]l!l]‘- pa ad, trimmed or trussed, be l1||]|:_5 before o
sharp fire, or |||..:|1l in a very hot oven for the first fifteen
minutes “']H‘.t'i by a thin brown crust is formed on the outside
which prevents the escape of the nutritive juices. This is especially
necessary in the case of red meat such as beef and mutton, but it
|,|\--| ap ]+|II 2 Lo ‘~'-|' 1te meat such as 'xI..L| ||I1.uL and 1;l|||.|.|[' V.

After this the heat must be reduced, or the meat must he
drawn back so as to allow it to 1'-|-:|L: O _|_:|:rg1|_-._ Tl'*"-lr LLJIllm anicd
pork should, after the preliminary stage of quick roasting, be cooked
by moderate heat, because the =-‘1-:I|1| somewhat longer to cook than
thil meats, and must therefore be cooked more e h1|}. W hether
roasted before the fire or in the oven, the basting 1|L'1~;1 be care-
fully attended, as this renders the meat more juicy and tasty.
Either butter or dripping may be used for the purpose, but in the
case of pouliry, the former is recommended.

382. Yime .r|-'rl.'.".:_,-|'.-|'r|".|rr_.rr2r." JiH j-.n‘ Mo hard :i“![l f;i_..;[ |'“E"1':|.|'I Lie
laid down as to the exact time re quired for cooking a joint or 'I-i;-r]
because this depends greatly I.i--u the size and the ave of the
animal or bird. As a rule, fifteen minutes to the pouni is allowed
for red meats such as beef and o utton, and twents ¥ minutes to the
pound in the case of white meat, such as veal, ]mr“ or lamb. In
every case allow fifteen to twenty minutes over and above the
specified time,

363. Laking.—' Ilu main difference between haking .mu] roasting
}BTIJ[:H I Ih i]ml |_]1 l.r e Tormer case the -.I--I:ul--»liI -=' q"ill'l"‘i'\' i Fm||u||||i-:l
in closed vessels, ovens, or other -cnan[lr”hmnh of that description,
in the latter before an open fire.

Baking, like roasting, is cooking by means of dry heat, or dry
heated air. This heat is obtained from close fires, coal or gas, m
from steam at a high temperature exte rnally applied, as is some-
timnes the case in "w-'ltul.l]l:l.l bakers' ovens, _'H_:a hefore [|_|_1‘:[L1i|LI|1_~_|;.|,
meat can be roasted in ovens as is mostly the case in large
institutions such as hospitals, infirmaries, prisons, &c. ; this is
known as oven roasting. Unless the ovens are well \4-:111511‘[1
and are kept clean, the fumes L-‘luu off by !];.; meat are apt 14.
affect its flavour, ml:i it will not he found so cris p on 1]I"mIL ide as
that roasted before an open fi]'e Ovens are chiefly .l,rla]rlul for
baking bread, pastry, cakes, and certain puddings.

e N ————— N ——_— i
e e B s Wy T i A . - A it



175

1 il!:..‘, |i~!?]il], 15 one of the

864. Boiling.— Boiling, or cooking in 1
most common forms of ing food.

There are two distinet objects attained in adopting this process
of cooking, which produce different characteristic results, the first
being to retain the nourishing juices, and the second to extract the
goodness of the materials used as is the ecase when preparing

stock, soups, or broths.

To retain the nourishing juices when meat or poultry is to be
boiled, it must not be put into the pot or vessel until the water,
which should be :~'|.'=i-Hl]I-"|. '-i'iih :-i.'||l, and if ill-----";lll-' 1-'|-.'_'1*I:lﬁl|r‘.‘-l, i3
.:I,ll“l] ‘-\. 1|||l]='||" r[-i]l'.'l_l'i':l':l' l'l'lllz-' :Illll':!.l'li [EIREEL |ll.' .'Il.ll!-'w.'u".'l.l. tin ]]IIi!
briskly for at least ten minutes ; for here, as in roasting, the heat
must be oreal L||-,||IIL1 to harden the external J wtion and so retain
the nourishing j J||Lr1 8. This ]|:L'|:ll.!|I11.'_’_ pProcess must o, .Il'll"t.‘l'l:"'.'l:"l'?
be carried to excess, and after the preliminary stage of actual
boiling, the heat must be reduced to that of simmering. In all
1|-|'l!|_|f],|:|_'q' --.n:.]cin-_l: it mmmst be t'u':n-'1||':||-r‘-'|i that .-cimll:l-."il'.-f_-,' }Il"rit_r
which is the middle ]';-IEIIE of l.:”.lill:.l:'.'lu ]1!':t|, is more effective than
violent or fast boiling.

To extract the nourishing juices, the materials used must be put
into cold water and then be ll‘m:.“ 1 Hlu'ﬂ.i_'-. o the boil. After
removing the scum, the cooking process is continued by slow, t.e.,
simmering, heat until the preparation 1s sufliciently cos sked in the
liquid, which must contain practically all the goodness of the
materials nused.

The average loss in Dboiling meat iz about 25 per cent. of its
weight. About 20 minutes to every pound of meat, and 20
minutes over should be allowed for boiling or HTL'FLTIIEII:_{. The

following parts of meat are the best for boiling : wiz., the brisket
and round of beef, legs and necks of mutton or lamb ; chops are
also suitable for boiling or steaming, and are considered better if

an rooked for invalids. Chickens are more I.i;f_';"r'li-ll ¢ when boiled

than roasted.

365, floiling vegetables.— All green vegetables must he hoiled
‘F,|-, in -.|:'-..|[-.'1. aalted water. 1J||] }llli ttoes should be put into eold

v tepid water and allowed to beil fairly fast till ten lu: - in other
respects the above r nles .t'l]ll'- eqqually to the cooking of vegetables.

366, .‘~'.-'-r.r.-:.'-".:.-lf_,f_ "~1|,11|||]|'f 15 "|I|||'\.|||' in moist heat or heated
vapour .6, cooking over or s urrounded by boiling water.
I|||_'||:|'l..|||r.|'| 111 _c|_” '|_J"I-\.E||-".."l1 |}L|' il'h‘ll‘lh HT she ]i‘:'.l'J ol |.|:|l.' HALTINER 2= [:II.
boiling, the former process is more gradual ( (slower) than boiling,
and is therefore for many reasons to be recommended. Steaming
T |-l-g;1]-g[|-:I a5 one of the most sat i:-c]";t-'Ln]j. and eonvenient methods
of cooking many articles of food, and 1s |'-']:I'='i.'|“l'-.' recomimendecd
in invalid cookery, and for large institutions where cooking on a
laree scale has to be [|1|..'-. ]rl'![HI'!mI!

Besides being economical, steaming is also a simple process. The
hest flavour is obtained and the |=n'lr:-~»1 proportion of nutritive
:III_'I vag potained | by this methad nflru:lL.:err without loss of substance.
The actual loss in weight of meat cooked by steam is slightly less

i s e e e Y T

TP IR RN T L. 1 P

1
|




=
——

el P iR

e

e e e S

o e i

-

176

than by boiling. The rules given for boiling are equally applicable
to steaming, the preparation of materials being also identically the
same as for boiling.

Meat, fish, potatoes, soups, &ec., are usually cooked by steam. In
all such cases the water or other liquid such as stock, liquor, &e.,
is to be brought to the boil, and after a period of from 15 to 30
minutes, the steam shonld be somewhat reduced so as to allow the
contents of the steamer to coolk more or less :—'~||r'n.1.'|1'\' till the ilr'liil.'h*:-»,
solid or liguid, to be steamed, are quite done and fit for serving.
ixception to this rule is made in case of green vegetables and
potatoes, full steam being required for these during the whole

I OCERS.

367. Stewing.—This may be termed an auxiliary of the boiling
process. Stewing in reality is cooking in a small amount of liquor
at a low l.iemln_-]':ilu]'-er_.:lml is therefore an improved form of boiling,
and forms one of the most popular cookery methods on the Conti-
nent. By this method, otherwise coarse or tough parts of meat can
he made tender and nourishing, and as the gravy orsauce in which
the meat, &c., is stewed, is always served up, 1t naturally contains
the good properties of the chief ingredients employed. More nourish-
ment can thus be gained by this mode of cooking than by any
other, so that it becomes the most profitable as well as the most
useful form of preparing food.

For certain stews, the meat—especially red meat—is par-fried in
hutter or dripping before being actually stewed, whereby a distine-
tive development of flavour is obtained. Special care should be
taken to avoid the meat being stewed from becoming overdone ;
it must only be cooked until tender, and not to a rag. This fact is
often overlooked by cooks. A little vinegar sprinkled over coarse
et hufc.lt‘l‘: {'-Jil]ii]];_{: |_'1I]'|:-ii.{_|1‘-r'£l]ﬂ}' E!.il.iH th: process of I'l"lHiL‘I ]'rlj_',' it
tender.

368. Frying.—This process of cooking may be divided into two
methods :—

() |}L=L!1r or wit ft'}'[]l',_{.
(&) Dry frying.

() Deep frying.—Deep frying is cooking by immersion in hot
fat or oil, at a temperature which must be nearly twice that of
hoiling water (which is 212° Fah.) There must therefore be enough
fat (clarified dripping, lard, suet, or oil) to well cover the articles
to be cooked. The fat or oil must be hot enough to produce
similar results as in roasting ; that 1s, to encrust or brown the
aurface of the articles so cooked. Unless the fat is heated to the
correct degree of temperature, frying becomes a failure, as anything
put into fat or oil which is barely hot, becomes sodden, greasy,
nnpalatable and often uneatable. It is therefore of very great
importance that the frying fat should be of the proper degree of
heat before the articles are put in it to fry. When fat or oil is at
the right temperature for fryingit should be still, not bubbling, and
a light bluish smoke or vapour should rise from it.

Deep frying is best adapted for fish, croguettes, rissoles or




fritters. With the exeeption of paste-coated things or fritters,
articles to be fried must be either dipped in batter, coated with
ﬂ-l-.'.l'? or [';-_firl.:d :i:III] E']'lllillll‘!il h:#'nru ]lr.:izt}_f 1'1!!||||~r':-'l-st 1'r'.1_-- 1_]II_,‘: i]nt,
fat. It isalso most essential that anything that is fried should
be carefully drained on paper or a cloth before being served in
order to free it from excess of 11.1t._ which is most (liile'l'Li_lJJI;l,].l!lj
particularly so in dishes intended for invalids.

The best fat for ]II'_"l'i]I_:_': is that obtained from beef suet, lard, or
mutton suet. The latter is not so good as beef suet., 'i'||q:|]:'ijt||i]|;{
from roast meat, and the fat from the :—'l-.—-'.h---|-n[ or from stews,
should be saved and added to the other bulk of raw or cooked fat
when it 18 beinge clarified.

b) Dry frygng.—Dry frying, also known as sauteing or pan-
frying, is best adapted for cutlets, fillets, steaks, chops, bacon,
kKidneys, liver, eggs, ete. '}nh' a small guantity of fat must be
used, really nmi" just sufficient to prevent the articles so cooked
from burning —just enough to barely cover the bottom of the pan
in which the |=1.=|| o 18 pe rformed. Butter is the most suitable fat

to be nsed for this puarpos: It must ]I. allowed to i thoroughly
hot, but not burning, b Lf re commencing to fry. Frequent turning

to prevent hardening or burning, I'.'il.'l.-l.-l]t"\'. in the case of meat, is
t'.-'--.-||1_]':i|. for this mode of co |]'Li'|'!.'_{.

S68, I‘a'.-‘.".lr.!'r'.-s;:,r o -e.-r'u.-;.g -This ia known as the ql.]- '|». wat
cooking Process ; it iz sometimes called EH'HiH!Lf_‘,’. A clear fire,
]ll'u-‘i'vi'.‘l]:-|_'-.' of coke or l'-:.l], i3 the rreal l"~':-¢1‘||1'ii!': to its SUCCASE,
{:t'ii'ii'.u.'_{ 18 to coolk in front or over a fire v the he I'|.I :-r i "'r'i{I
10N OF 'n-:!'i]l. Mutton |'1.‘=--]|.~'. cutlets, kicl I||‘.-., ateaks. filla yLg, 8p Wit
;-I]]l:[ ﬁ‘l’i_!'!\\.l'lz'llll rlE:’_-Tl'l:lr!H,‘ ."C]i'.'l'?: 'Hi. |"||I].I ]I |i|i||.l| h.. W }L|l|1||r :l]”l =i .:II "-\-
&c., can be cooked in this manner. Fish must always be ‘-"'-L-”
done. The gridiron must be ]u“IL clean and \'-1.[ greased evers
time it is used. The articles to be erilled must be placed between
or over the grill. Frequent turning is most necessary. [From ten
tofifteen minutes are re il red to cook a moderate-sized chop or
steak. They should be juicy when grilled and not allowed to cook
dry.

370. Directions for carving.—All meat, whether roast, boeiled, or

-|E|I||H, :-_|'|':|"'Z|Ii I'II i JII'I\.l.l.]_ = 1|_I:|||_I:l|II'II.,] |'l. s l]ll"'\-"\-] I]El ._Il,ul-]]|,-; I:I;n
meat, such as a leg of mutton or lamb, shoulder of muiton or
lamb, ribs of beef or sirloin of beef, ']Jtm][ 'L!:|1.':L:|'i'|||§1.' be cut
through to the bone, so that the richer juices which lie near the
bone may be served to the hul .u]hm[in- Neatness in carving
must at all times be aimed at, for a joint which is mutilated .lru{
hacked to pieces instead of h-..ln;; cut into neat slices, is not only
wasteful, but spoils the appearance as well as the enjoyment of an
otherwise well-cooked and wholesome meal.

A carving knife and fork, and a steel wherewith to sharpen the
knife, are all the tools needed. If the knife and fork are properly
handled, there is no need to touch the meat with the fingers, as is
too often the case.

(@) Beef.—In small hospitals the parts sent for roasting are

(2362) M

i i e, g o S ]

".




i 178

generally the middle and chuck ribs (the middle has four, and the

chuck threa ["'i]\:\-\.-} or part of them. In this [1{‘.:-h.']'i|:ll ion of j--illl, the

t bones should be cut out, broken and placed in the soup, and the

! meat then rolled, skewered, and tied with a strong string. 1f

baked, the meat should have a piece of greased paper placed over

it. In carving for distribution, the meat should be eut in slices ;

{ | if, however, the joint is roasted with the bone, the meat should be

removed in one piece from the bone by inserting the knife under it,
close to the bone : thl: bones should be used for SO0

When the buttock and mouse buttock are supplied for reoasting,
the meat should be cut when raw from the bone and then cut
across in '|:.lil."i'l.':=' two inches thick.

The French make a hole in the meat half an ineh square, with a
skewer, and fill it with fat. The EIil"l'e':—-‘u should then be cooked
very slowly and carved for distribution in slices of half an inch
thick across the grain. The same plan should be adopted when the
meat is stewed or boiled in soup.

(b) Mutton.—Mutton should be carved into rather thicker
glires than in-l-f':, hut not too thick.

E'1itt, ]u:lt;] here .'l'lll]. in ]sl_-u-f1 e-c:'|uul_|1 e :“'.'H!]l'.' tliﬁi!'illll‘.!“.l, .'I!.|H‘~‘|'--

1 ing a small piece or slice for each diet or ration.
B [n earving a leg of mutton, hold the knuckle or shank-bone in
{ the left hand, the inside of the leg turned upwards. The first
o slice should be eut slantways, close to the knuckle, and continue
[ cutting in slices down to the thigh bone, passing the knife round
it. The fat from the broad end should be cut away in the first
instance and distributed as required.

In a shoulder of mutton, the meat, before being cut up inte

diet pnl'linli.n:. should be removed from the bone in the following
WAY - Cut the meat off in one ]li‘.'l'l' from the under Jrart of the
blade-bone by running the knife close to the bone ; then turn the
joint over and cut down on each gide of the ridge bone ; then rumn
the knife up under the meat close to the Ihdade-bone : there will
lJ]]I_'-.' remain a few i}itu'v:-: I‘I'-Hml the shank ]hltlf', which should be
cut up and distributed among the diet portions, The meat should
be cut in slices across the grain.
{ [f a neck of mutton 1s roasted, it should be t1'iltll1lilil and a
i great part of the fat removed. The serag end should be boned,
i rolled, and tied round, the bones being put into ‘the soup. For
broth, the neck of mutton should be divided into chops ; for
convalescent diet, they should be skewered and tied up, and
boiled in the hroth,
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{3y RECIPES AND DIRECTIONS FOR UOOKING.
~1. Srock and the stock-pot.—It is most important that a stock-
pot should be kept going daily in every kitchen. The object of a
stock-pot is to produce a nourishing broth or liquor, which 1s used
for various purposes instead of water, but mainly for gravies and
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M | soups.. A large boiling pot, a copper boiler, or steam vessel can be
é | used for this purpose, and i should be provided with a top.
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Into it are put all kinds of bones from meat, provided they are
fresh, and trimmings of meat. The bones must be chopped small
before they are put in the stock-pot, or cooking vessel ; either
cooked or raw bones and meat can be used. To these the necessary
quantity of cold water is added (average quantity being three
ints of water to one pound of bones and meat). The whole must
then be allowed to come slowly to the boil, when the scum which
rises to the surface must be carefully removed. Fresh soup
vegetables (not potatoes) such as onions, carrots, turnips, and alsao
small eabbage if possible, previously washed, cleaned and cut up,
are next added. Allow about four hours of gentle boiling.
During the process of boiling the seum must be removed occasion-
ally, but the fat rising to the surface must not be removed until
the stock is finished. A little salt should be added with the bones,
&e., as this will help to bring up the scum and other impurities more
quickly. After this the stock should be strained and used as
directed.

N ore.— I'n warm weather stock should be made without vegelables,
or i il turn sour. l-{’ln'}'f.'!'-'{l"-i":.' I."!".{-:'-',.-.'.fr‘i'.rrlrf et be added
as required.

372. Fheh stock.—Put the skin, bones and trimmings of fish in
a saucepan, and cover it with milk and water in equal guantities ;
add pepper and =alt to taste. also a slice of onion and carrot, a spTig
of parsley and a blade of mace. Simmer for about half an hour
and strain ; it is then ready for use.

878. To eclarify fat.—Ingredients in the following proportions
should be used, vz, 7 1ba. fat (beef suet or mutton fat) to 1 pint
water. Cut the fat in small pieces of even size, and remove the
skin or sinews ; put the fat into a large stew-pan with the cold
water. Boil it, stirring occasionally until the liquid is quite clear
and the pieces of fat appear crisp. Allow it to cool a little, and
then strain it into a basin containing a little cold water.

874. Beef tea.—1 pint water (cold), 1 1b. lean beef, L teaspoonful
salt.

(a) Quick method.—Remove all fat, sinews and skin from the
meat, then shred the meat finely, put it in a saucepan with the
water and salt, and let it soak for 15 minutes, put the saucepan
over a very moderate heat. and stir with a fork for half an hour ;
strain through a fine strainer, add more galt 1f necessary, and
serve hot.

(b) Slow method.—Remove all fat, sinews and skin, and shred
the meat finely, put it in a jar with the water and salt, stand the
jar in a saucepan of simmering water, or put it in a cool owen for
two or three hours. Strain ; remove any fat with kitchen paper,
and serve.

(¢) Raw beef tea.—1 oz finely shredded lean beef, 1 tablespoonful
water. Put the meat and water into a jar, and stand the jar in a
warm place for one hour ; strain and serve 1n a coloured glass or
cup.
875. Beef juice.—Place half a pound of lean, juicy beefsteak on a

(2362) M 2

——————r e e e wdrmne A el < e - o

s

CAEE AP

T i s

e

PP




e g < i R i LY T e

e e P

CHT

e s g gk e

TSP LR —

o

- e i ———— -

et e —— e

=)

180

eriller over a clear hot fire; heat it throngh without actually
browning ; cut it into strips; press out the juice with a lemon
squeezer into a hot cuap, add a little salt, and serve with toasted
ﬁli:"":" |.IF ]'Il l':]

876. [ced beef tea.—DBeef tea made by either the slow or guick
!u-”r-li can he 1e -::f. "|| w the beef tea to get cold and put it in a
pewter pot or earthenware basin. Place this in a pail surrounded
with crushed ice and salt, and let it stand for about 40 minutes.
At the end of that time stir up the beef tea and beat up for
several minutes ; allow 16 to wl'tml J'u:l another 10 minutes and
repeat this operation twoe or three ies until it appears to be
frozen and iz -]uiln- smoaoth.

avy. M .-'".’r t with oatmeal.—Mix a !.‘l]:]-'r']mlﬂlflll of well-cooked
oatmeal with two of boiling water ; add a l'!l|J."‘:.'] of strong beef tea

- 3

and ]-.—!.1__{ to the boi I-IE_'_-,' ]r'.l”lt. Hice Iy be used instead of
--.'111|'u~:|.§, .-'l.l]ii r-u:l!':. .'Jtul pepper (0] E:L:—C[-:‘.} itII'|. ServVe \'.'EL]]_ toasted
bread.

878. Beef tea jelly.—Soak half an ounce of gelatine in water,
heat up nearly a p int of stre ng beef tea, or mix a small 1 oz. pot of
essence of beef or extractum carniz with three-quarters of a pint
of hot water. Drain the gelatine, melt it in a x]n.:]! stewpan and
add to the beef tea when quite dissolved. Strain into a wetted
mould and stand in a cool place till firin.  Un-mould and serve as
required.

9. Mutten broth.—One 1b. serag-end of mutton, 1 quart of
water, 1 dessert-spoonful of pearl barley or sago, 1 clove, 6 pepper-
corns, 1 1L'£L.¢Ji'llllli-||] of I'E'll..lil].:'l.lli ||:|1'.~CE-"‘~'. salt to taste.

Take the meat off the bones and cot into dice. Trim off the fat
anc EI'.:l- the meat and bones into a SAUCeDan with the Watar ; add
the salt and ].h"i':!_i' r—:l!:'-.'.'].\' to the boil. Skim well. Add the rest of
i!E:_fII_":ti:‘II.!_.‘-'. SInmer ;_{-.'I|1|}' for about three hours, skim af .l|j|j
then add the parsley. When cooked remove the bones.

Note.—I1f vegetable flavouring is allowed, cut up a small onion,
half a small carrot and a turnip and cook them in the broth.
Blanch the barley before using ; chop finely about one 1 teaspoon-
ful of the cooked meat, and add 1t to the br ‘oth before serv ing.

380. Chicken broth.—One small chicken, 1 quart of water, 6
peppercorns, 2 cloves, 1 onion, 1 dessert-spoonful of chopped meat,
1 teaspoonful of parsley, 1 ounce of blanched barley, pepper and salt
10O taste.

Cut the chicken into small pieces, put it into a saucepan with the
cold ‘water ; ﬁ':rltm-.'.l' gently for about three hours; season and
strain. If liked, an ounce of barley or tapioca may be cooked with
it. A small ¢ uﬂ]rpm]. onion would also make it more savour Y.

881, Killeted fish.—TI'ish should, if possible, be filleted from the
bone. This is done by first removing both skins, cutting offf the
head, making a cut down each -‘nluw of the ]itl"]xlhj”[" .mr.l then
inserting thn* Lnlf: under the flesh close to the bone. - Each sole
will m*'m four fillets, which should be placed in a previoasly
buttered baking |:1n«h A piece of buttered paper is then plac:d over
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aked in the oven from 10 to 15 minutes. Small
¢ whiting are best filletted and cooked in the
an be cooked in this way.

the jih]l:. which 1s
haddocks and larg
SAINE WAY as soles, Blices of cod can a
(See also other methods.)

aR2. foiled fish.—\YWhen c -xl, ]1;3-_]:!c|-,-1::,_ ling, e, are to be boiled
I_E]._-_'\.,' b.‘hul_il_-!l: be cut into slices when AW, and each slhice 'I't'il. d and

tied round with string, which 1s removed when the fish is dished
Uy This should be served with a ]||:i-i1| white sauce.

588. Boiled whiting.—Put the whiting into a saucepan of hot
water flavoured with vinegar and salt. Cook gently for about six

minutes. Do not allow the water to boil, or the fish will break.

e

vv with a skewer to see if it is cooked. Drain and serve on a ho
ilata.

384, Fried fish.—Fish to be fried is best h
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ricdd as far as

which can b rllu] 1if cut into slices it must be ” :

possible in a cloth, and then be dipped into batter (frying batter)
or else be ezged and crumbed. There must be sufficient fal in the
Tying pan to well cover the fish during the whole process of

ving, and the fat must be boiling hot before the fish is put into

t (see note on frying).

385, Fried sole.—Wash, wipe, skin and trim the sole. Dip it
lightly into flour, and season with very little pepper and salt. Eg
and erumb the sole. Fry in boiling hot fat. Drain it carefully

and serve hot.

Note.—A more :-i1|15|1.:- way to Fr}' a sole is to 1=.i]J it into milk and
then into flour ; then fry to a golden brown in hot fat

388. Fried filleted plaice—Fillet the plaice (remove the bk
skin), put a very little salt, pepper and lemon juice on each fillet :
roll up or leave them flat, then brush over with beaten egg and
cover with bread-crumbs, fry in boiling fat, drain on a cloth or

PaLpar, and serve B
a87y. To Prepae figh for stean .-..r-l-'_?'.-- =hin 1]!4': fish— sole or "'-'r']'li'.‘.i:'_'

i

point the tail remove the eyves, cut off the fing, then sprink
over the fish a little salt and a few drops of lemon juice.

388. To steam fish—Have a steamer or a saucepan of boiling water
ready ; put the fish in the steamer or on a plate or colander over
the saueepan, and steam until the flesh will come easily from the
|ll|'||!‘|'4'|l||"||t 20 minutes 1|--','.:|_|.|_'. :-"!‘..'ii|'||-';!i}; mt the fish on a hot

oh white sauce to cover the fish, and serve

|I]it|_h'_, pour over it e
hot.

Note.—Slices of cod are also suitable for :-'u‘l_l':'l'llli.!l_'_‘,, and are

I

prepared in the same way as above dired ted.

aga. IMish cafes.—Half Ilm'.;lu] cooked fish (cod, whiting, haddock,
or other white fish), 2 oz. mashed potatoes, & oz. of butter, one yolk
of egg, pepper and =alt.

Free the fish from skin and bones, and chop the meat finely.
Melt the butter in a saucepan ; stir in the fish and potato, dnd
bind with the yolk of an i'f_r_;;'. Season to taste. Form into small
round flat cakes. Egg and crumb them. Fry in very hot fat, and

drain.
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890. Fricassce of fish.— First ecok the fish in salted water
Aavoured with a blade of mace and a sprig of parsley. Remove
the skin and bones and divide ‘it into small ,r.np;:_:_-_ Make n
white fish sauce. Season it with lemon juice, ||ul||' eg, |J--I:||| T and
Put in the ]Jilfl*-C of fizsh and heat up. Serve with
boiled rice. If cooked fish is used, put the bones and skin i.“.l-:
the water, and r~|1|!!||'-:'f.-] ten minutes with the spices, then make
the sauce as directed.

391. White fish pudding.—6 vz of cooked fish, 1 oz soft bread-
t, pepper, and 2 oz of butter.
{'}"'F' or mash the fish and warm it butter, add the

hread-crumbs, previously soaked in half a gill of milk or ecold

CIUmbs, one eor mace, nunimesr, sa

stocl. PO 'w'i]'l|l :»';L'L!, pepper, a !"'.II-'ll of l:_{]'-l;'.l!c't THaCe, ;;||1] H
orrabe of nuvmeg, then add the beaten-un prge armd mix well,
Steam in a buttered mould one hour, or bake in a tin buttered
|l coated with bread-crumbs for half an hour.

e

3B2. Chops and steals.— Both chops and steaks are best if hroiled
on or between a eriller in front of or over a rond fire (coal, coke,
or ras). When this is nof ILI-'.*:-":.'l:-.-,, they s hould he broi ..,E .6, dry
fried in frying pans, adopting the following method :—*-IJ,_;!:IH

trim the chops from sup -|':’."-«||- fut and flatten a little with a bat.
The same applies to steaks :—Use a elean and dry pan ; heat it
over the fire and ]I"ul 111 it 1 ithle 'Z|.I"| Nl o Or Eulr[x. ||-.__L|'. ST !-r]|

tio --';"l'l|l h--L[--:::--r‘th-- pan); w ‘hen hot, put in the meat and
let it cook, 1 .e., broil rather quoickly so as to brown the surface of
the meat, Ju-n turn it (avoid piercing the meat with a I'-.]-I.; or
knife, or ‘]|" juices will L-~-.1]3.J and let the other side ret hrowned
likewise. After this, allow the meat to cook somewhat slower till
done. Chops and steaks of moderate thickness require from

{ift=en to '.ﬂl']l’.t'»' minutes to cook ‘.]|.~I1_' must not bea 1|‘..'|-1'1Er||;--,
every care must be tuken that the meat is juicy when
= ']"'--‘"l.!

393. Steamed chop.—ILoin chops are hest, trim off the fat and
roll up end, which may be skewered. Place it on a small plate
and ]:'i! !'1 In a stewpan, ¢ mtaining stock or seasoned water, aleo a
sprig of thyme and a little i'.l--l."\.'. Cover the pan and cook thus
for half an hour or longer till the meat is tender. Serve it with
1nashed E:'a-'l'|1u=.-.=a.

394, Minced mution.—Remove the bone and fat from a mutton
chop, and minee it very finely. Melt 1 oz of butter in a small
shewpan, when hot put mn the meat and cook ve 'Y fen ||~. for 10
minutes. Season very lichtly with salt and ]wJ per, and serve
with small fingers of toasted bread or dry biscuits

395. [Bleefateal balls.—Scrape the required |-5||4'.||1il_'.' of lean beef
with a sharp knife, so that there is nothing left ]mL the tough
fibres, to each half pound of meat add the volk of one ege, season
with salt and pepper, and mix well. "“'h.l!l“ into ]..L”‘- of even size.
Use a little flour or breaderumbs for -]m]unu Melt some butter
ar dripping in a frying pan, when hot put in the meat balls, and
fry to a golden brown. =erve with a little thin brown sauce.
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306, Roast and baked fowl.—A fowl to produce 1 Ib. of meat (or
WO -:|_1':~1.~1} :-'..'I'III'I'II_L{ ".‘.'l.'i.'_-_"lli, \.'-']!u'n Taw, IOl ]L'ri.‘l 1]!:':“ 5.1 ]r it H]IIHJ]li
e roasted whole, and afterwards divided. But if one portion of a
fowl only is required, it <hould be eut from the raw fowl, covered
with buttered paper, and either baked or roasted. In baking fowls,
the oven should be hotter than for meat. [f a fowl has been once
cooked. to make it hot again place it on a piate in a basin, with
very little water under the plate ; it should be eovered over with a
tittle hutter and heated in the oven for 20 minutes.

397, Gravy.—A hitt le hot gravy should always be !I:l'-il'llil round
each portion of roast or baked meat and poultry. To make gravy,
pr weeed as follows (—

Pour off the fat from the pan in which the roast joint or fowl
was cooked—strain this fat (the excess should be kept for further
use)—then add the required gquantity of stock or bone liquor, stir
over the fire so as to blend the whole, season lichtly with salt and
epper, boil for 5 minutes, then skim and straimn.

3908. Boiled chicken.—Draw the chicken for boiling in the same
‘-‘-il.l"-' as 1'-.|]' 1'-'!I*-C'.EII:_-,'. "ill'; Liuss, Gl oft 1.|||: El.'_i:-i al I'I‘:l' |i]|1'.l.‘ _:|-Ii|11.,
then loosen the skin over the legs, and force the lower part of the
lu_*._l; under the skin, Pt & skewer through the '-.'.'in_-_f. upper part of
leg, body, other ler, and wing ; tie A ]u:.w--.-nf string round the
“ parson’s nose.” then round the lower part of the chicken so as to
completely close the opening. Put the chicken into rapidly boiling
stock. boil it for five minutes, then let it simmer for 29 minutes
to each pound and 20 minutes over, lift the chicken out of the
stock. drain it well, put it on a hot dish. remove skewer and string.
Cut it up into portions and serve with plain white sauce, or with
ece sauce, as may be ordered. If served plain a little of the
.‘-i'I_l:u']{ 1" Iiill'.il.li' .'H‘!ll!-lj:||.| ]I-E' i_|||1'.|'|-|] ovear -:-::_|-|:| !|:||_':_i|'||[_

309. Stewed tripe.—One 1b. of tripe, 1 On1O1 pint of milk, ;:.ll':'..
of flour, pepper and =alt.

Blanch the tripe and remov all fat. and eut into square pieces.
Put the tripe, the onion (chopped) and the milk into a saucepan.
Season with pepper and =alt. Simmer ;L'III-I.'-' for two hours. Llend
ihe Aour smoothly with a little cold milk and pour it in. Stir until
it boils up, let the whole simmer for 1 hour and serve very hof.

400. Savoury suel -'-'hr-"jHﬂr-!'-.:ln'_-'.a'.-!. To each . 1. of flour, take 4 ozs.
finely chopped beef suet, 2 eggs, L teaspoonful of baking powder,
L Deas]m wonful sweet herbs, 1 'm]-’.:-:q']:- wonful of r]lx-]:[_l:'tl ]-‘"l""‘il":":- salt
and pepper to taste. Mix the dry ingredients in a basin, _;uui
moisten with the egg previously beaten up and mixed with a little
i1k or stock into a fairly stiff paste. Make up into small balls
and hoil or steam them for about § hour in stock or water. 'These
dumplings can be served with gravy or white sance.

i?l’.H-':-"'.*-', e,

401. Plain fish sauce.—A plain sauce can be made of the skin,
bones and trimmings by boiling them in a little water, w ith a slice
of onion, a sprig of parsley and calt and then siraming.
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402, ”-.irr-'r.!'r.’_.f"‘-*.:.'?a' sauce.~To be served with baked, ."-'h'-'iifi:l.!'L or
boiled fish. 1 oz. of butter, 5 oz. of flour, 14 gill of milk or fish
stock, pepper and salt, 1 teaspoonful of lemon juice.

tub the butter into the flour until quite smooth, put it into a
SAlCe&an with the milk and stir until it hoils, Heason with pepper,
salt and lemon juice, cook for at least ten minutes and strain.
Pour this over the fish with which it is served,

408. dnchovy sauce.—Take a pint of white sauce, or of melted
butter sauce, and mix whilst hot with an ounce of essence of
anchovy., (A few drops of lemon juice may also be added.) This
sauce 1s served with boiled or fried fish, and should always
be sent to table in a sauce boat, and not poured over the fish.

404, M, -".e'r-r.re'.um'.:‘r,r' S0, Two 078, of ]Jll‘i'.rl':, 11 (s, of Jjw'_‘,"_,
about 13 pints of cold water, salt. %

Melt the butter in the saucepan, stir in the flcur, add the water
cradually (if it is to be served with fish, use fish stock in place of
water) ; stir, bring it gently to the boil and season with salt.

This sauce is served usually with boiled vegetables or with boiled
fish.

405. Wiite sauce. —1} pints of milk, § pint of ordinary stock,
1 onion, 1 ¢love, 2 aps. of butter, 3 ozs. of four, G peppercorns,
I bay leaf, a pinch of salt, nutmeg.

Boil the milk in a saucepan, peel the onion and stick the clove in
i, put it into the milk with the bay leaf and peppercorns.  Stir
the flour into the butter previonsly melted in a ancepan.  Cook
without browning for a few minutes, then moisten with the stock
and boil up, then add the milk, &, f.l-[ all boil until the 1:,..::|- 15
thoroughly cooked, this will take about ten to fifteen minutes.
Take out the omion, bay leaf and peppercorns. Add a pinch of
nutmeg if desired and one of salt. If it is not smooth pass it
through a sieve. Should a richer sauce be desired, a small piece of
fresh ||-:,1_1|,-:' or a little cream LIy be worked in atter the =aunce is
strained, but it must not boil again.

408. Caper sowuce.—DMake _. a pint of melted butter sauce as
directed, chop coarsely 3 tablespoonsful of capers, add these with a
tablespoonful of vinegar to the =auce, boil for five minutes and
s0rvea, r“‘lia‘ Sice i.-: l::lll:iil‘_'-.' .‘-u_".".'l.:’.[ '-ﬂ.'il][ }':rill--[ Imutton o '-.-.'i[]-,
boiled fish.

407. Parsley sauwce.—Heat up a pint of white =zauce. When
quite hot, stir in the chopped parsley (add one teaspoonful of
lemon juice if liked), boil for five minutes and serve.

N.B.—The parsley after being chopped should be put in the
corner of a cloth and washed under the ecold water Lap, and
squeezed 1it"\' before it is put into the sauce.

408. Kgg sauee.—One pint of white sauce or melted butter sauce,
2 eggs, a few drops of lemon juice.

Boil the eggs for fifteen minutes, put them into a bhasin of cold
water to cool, take off the shells and r]mp the errs not too ﬁlier|1-.',
Heat up the sauce, and when ready stir in the chopped eggs. A
few drops of lemon juice or vinegar may be added if desired,

e — m——— e p—————




409. Brown sauce—1} pints of gravy or rich stock, one onion,
one carrot, 2 ozs. of butter or dripping, 14 ozs. flour, 4 oz of
mushroom ketchup, L oz. of vinegar, zalt and pepper.

Peel the onion, sc I':ll]*' the carrot, cut up both into small pieces ;
melt the butter or :ln[ ]Ht."’ N i SAUcepan and when hot add the
vegetables and flour, stir over the fire until brown, put in the
vinegar, ketchup and gravy and continue stirring until it boi
then skim well, and allow it to simmer for twenty minutes

Strain and season to taste, re-heat and skim, and serve as

o
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required.

iitﬂ f-',.'.u'.-_-rf _I;:.r.g".-.rg"r;r?.-'_ 1I|1'|-<'I,:-C‘|| ;L1||} seruly the Elnlili--:‘H !'1‘3 L;"a-'m
thinly, cub 1"|- m lengthwise into thin slices, then cut the slices into
lon hU}JH.u-.]HL:u:li Wi L1-.1'l||=':=.1e.-..'~1ur]1. Have
il t13|]'|'|_( 1|,|_1| u.[.!] auiicient hot fat | ]':l.l:l I.|||JII1I'“ o1 H'|.- Lo cover
the potatoes. Drain the potatoes carefully and fry in the hot fat
until they are a light brown colour ; lift them out and drain them
well on a cloth or paper and serve. Frying is one of the best
methods by which to cook EII'-iiII'".':-.

411, !rjl_l'.l:r_.’a'.".l.'.!l..‘: snroils. Trim the SPIOULS ]-.‘.' ]'l.'IIII.l"'.:-!!_'__': the outer
leaves ancd 1.\.;1.—~.|1 Il]'l-i‘i'll, in cold water. ."nl1|=5 | i.-'l1|']":~']ﬁ"f|l|'|i| of zalt
to the boiling water, put in the sprouts, and keep them Dboiling
rapidly, without a cover, until the stems are soft (usually about

twenty |lir1|||_= 3) then melt 1 oz butter in a -JJLII-'I"I-:ill for each
PO [ of -|J||,||=- add the sprouts to it, strain, season with salt and
pepper 1]|:-.|. »u L.u- them well, dish them up an i serve | 1ot

:\.,'|| __Soda is 0 ten acdded to .|'”' eserve the colowr of -’:ll'r-::'-.-'g'l_..'?.-'_;: .
ths iz -||'r-','."r=‘ MR ECESIET ”‘ ffl.l'-'-"l'"’-"' 8 are fr-m"r’rr ‘-f,rnrf’! and served
iff anoe, el L £y oA .:.i'i-:f.-‘r_r'a,h 107 cenk u'-:f '-',-r-fh e should mnever frg
aildded in tnvalid coo .'.'-.'il".f.

412 Biked tomatoes.—nt the tomatoes in halves, CI'OSSWAYS,
scoop out ;l little of the pulp, and mix n with breadcrumbs, grated

|||--;~L- 1 '] pe il par ale ¥ and a little Datter. When these
ingredie 11l=. have been well mixed, fill the tomatoes with them,
place them on a buttered tin, season with a little pepper and =alt,
and bake in a hot oven from fifteen to twenty minutes.

413, ,‘\J,r.r'_.-.-rrr-.-ﬂ, For each 1 1b. of r-‘liil:ill":: take _' oz. of butter or
dripping, salt and pepper.

Pick and wash the ~C||[||;1--]|t '||||L it into a small lill:lllljll‘: of
hlsi|::|i:_( water and boil until 1|':|HLJ When done, drain the .‘-»El;.ll:ll'h
on a colander and chop up finely. Melt the butter in a stewpa
then put 11 1]|ve]|nF_|!u{l h'nll L i] SEAS0T *.' 1th pepper, stir over the
fire until thoroughly hot. .u]_d a little stock if found too thick, serve
hot with pieces of toasted bread.

a14, Serambled ey, Two eggos, ]; ounce butte T l:3:|s]1'réglrlt1tlFL;3
milk, pepper and salt, 1 slice of hot buttered toast.

Beat up the eggs, add to it the milk, pepper and =salt, melt the
butter in a saucepan, pour in the ege mixture, and stir until the
egg is just set, spread it on the pr n-]n[w" toast, and serve hot.

415, -"*:'m'r:-u'_r,f omelel.—1Two BEros, L ouncee of butter, 2 l"ll?"-EJI.H'II.!"-'
ful of chopped parsley, 2 drams of milk, pepper and salt.
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Break the eggs into a basin, beat them well with a fork, add milk
and E;s_t'»:l V. BEAS0T with pepper and salt. Dissolve the butter in
a fl'-.[“'r or an omelet pan. W ]'u_l] I:|II'IT_E hot, pour in the mixture,

tir -]w.'ulk with a Tn]:h over a quick fire and shake the pan. When

the eggs hwntl to set, shape and roll the omelet on one side of the
pan, allow it to take Ur|1r.1! then turn quickly on to a hot dish and
BEIVE.

416. Sweet, or v,.'riui' cmelet.—Two eggs, 2 drams of milk, § oz. of
BULAT, 1 oz, ]l itter, 4 to 1 oz, of r.L1|| a IIJILIIL of salt.

Break the eges lni,n a basin, beat !]1 ym well, add the milk, half
the hl];r]],JL1liI the salt. Melt the butter in an omelet pan, and
when this is hot, pour in the other mixed ingredients and stir over
i .1-||1'-;5-; fire. When the RS ]'{‘_-_{iﬂ to set, .'hch;L[-u and roll the
omelet towards the t'.l.],:_':l! of the pan, allow 1t to take colour, put the
jam previously warmed in the centre, fold in the edges, turn the
omelet on to a dish, sprinkling over it the remainder of the sugar
and serve hot.

Puddings.
*'11'?'. ftice.—One oz. Patna or Carolina rice, § pint of milk, 4 oz.
1'r"r.u-h the IHL'.r put 1t in a saucepan with the milk, and let them
simmer until the milk 18 thick, add the sugar and flavouring, and
well beaten egg, pour the mixture into a slightly greased pie di-h
or pudding tin and bake in a moderate oven from 20 minutes to
half an hour, dredge with sugar and serve.

Note.—Lemon, cinnamon, nutmeg, cloves and other spices may be
issued as flavouring,. When flavou ring is u ~-.+i~ it n}-- ||| | be put in
the pudding just Dbefore it is baked. A thin }- lemon rind
Loile ll 111 1]|| milk and removed before baking is foun |{ i \-:ll ent.

Other farinaceous foods which can be used and suitable for milk
puddings are—tapioca, sago, barley, cornflour, se |||t|][]:,‘!|__ S,

418. Tapioca.— Three- l:|ll<u[=*L-- of a pint of milk, 1 oz of tapioca,
L oz. of sugar, 1 egg, flavouring essence.

FPut the [iEi_lf"i-:L to soak in the milk for a few minutez, then cook
over the fire until the t: L]:linl a i3 [illilv tender. When 1t is cooked
let 1t cool slightly, 1]I{IL add sugar and beaten egg and a few drops
of flavouring essence Butter a pie dish, pour the ]nni,l]i“:_f into 1t,
and bake for about !.'ﬂ.:-lll}' minutes,

419. Custard.—OUne pint of milk, 2 eges, 1 oz. sugar, flavouring.

Beat the eggs, add to them the milk and sugar and flavouring,
pour the custard into a pie dish, and bake in a moderate oven for
twenty minutes ; sprinkle sugar over, and serve either hot or cold.
The same ingredients can be put in a greased basin and steamed or
they can be put in a double saucepan or jar and boiled.

420. Savoury cusiurd.—A savoury custard can be made by sub-
stituting herbs, chopped meat, and pepper and salt for sugar
and flavouring.

421. Nuet.~-Three ozs. beef suet, 6 ozs. flour, 2 ozs. sugar,
oz. or 1 teaspoonful baking powder. a pinch of =alt,

1 egg,
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Remove the skin from the suet and chop it very finely. FPut it
in a basin with the flour, sugar, baking powder an d salt., DBeat up
the ege and stir in.  Work into a smooth paste and fill into small
well rreased moulds. Cover each with buttered paper and steam
for |L||.||:'; five to sixty minutez. Turn out and serve with ]'IU]]'!::,-'
jam u1 golden syrup.

422. Sago. One oz sago, § pint milk, 1 egg, 1 oz. sugar. Proceed
1_}:-' SAIMe a8 for rice 1.I|i:.-!':!.i:-:_'.".

-J-'rf'-'lflﬁ-'.\‘.
423, Milk.—Half pint milk, } oz. gelatine, rind of } lemon, 1 oz

SZAr.

Put the gelatine in the sa .|5-1u with as small a quantity as

]:-m.ilu’i-- of water to melt it : add the milk, sugar, and lemon peel
cut ver thin and stir over VEery ]||.||i~_-!'.'|‘:|- E:l'n:l..l. until all is ‘-"-'l:“
blende l] then strain it into a basin and stir 1I|.|E'I.*-C].<l'll'i.|:'\' until 1t
is cool. Pour it into small moulds and put in a cool place to set.

424, Lemon.—Half pint of lemon juice, 14 pints of water, 6 ozs.
non, 4 cloves, 2} ozs. gelatine, the rind of
. y ites of egos and the shells.

Put all these ingredients into a saucepan together. Whisk
until it boils. Let it stand for five minutes. Strain through a
clean cloth previously scalded. When firm turn out into j!t”"_u'

of augar, 1 inch of cinna
4 lemons thinly eut, 2 w

o lds.

425, Wine.—If wine is allowed, add one gill of sherry to the
above, in which case use that amount of water less.

428, [Fgg.—Two lemons, 6 ozs. sugar, 2 eggs, 4 oz gelatine.

Put 'l]'l".'_-"'.':.ll|i1|-”i!'|1u:' SANCE AN, dd to it the sugar and lemon rind,
strain on to this the 1 | nee, and make -I]-‘.'J L Ml ‘-'-Hll warler, L1r
this add the ergs pre Vi -}1. beaten, then stir over the fire until l]‘ll
oelatine is melted, .I.Ill] the eggs are well hlended : the mixturs
must not boil. Strain into small moulds, and put them in a cool
place to set, and turn out when Ié=-|||t1u1

The chief l' ';L'l‘-i in preparing egg jelly are E'.|'~'-'.]_'-'. that the jelly

must not be allowed to boil. If it does boil, the albumen of the
prrs become ]l:uu med and FIH!'"l lll-::-, :l:l:'t secondly, that the
1.'|||| 1S TSk ],l '-,|-|'; 1_]'“ |'-_ I:'Il,t |1|- '.]::'.i‘i_l_'-u' 'I.'n";” .i"l.! |J§l1.l'1'.

Deverages.

427, Lemonade.—Two ;:l.l";_’-' }i.']IIH].J.':, ]L 0Z8, sugar Lo every 2
‘Irittta of boiling water.

Put the t]wrll'. peeled lemon rind, the lemon juice and sugar info
pi |“,_{. .I.Ill:l pounr over thiz the |HIjL|"|'-" wWalkernr, 1 ovar al ll.]_ ] L [nr-!
then strain and serve. A little more sugar may be ade led if 1H"1‘E]1"1E
Great care must be :u]u n to peel the lemon very thinly an d to
remove the white skin afterwards, otherwise the lemonade will be
hitter.

428 Toast w