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THE MODERN PHYSICIAN

SECTION I

THE PRINCIPLES AND PRACTICE OF AMBULANCE
OR FIRST-AID WORK~Consinued

HAMORRHAGE, OR BLEEDING, AND THE TREATMENT
OF WOUNDS

Tre anatomy and physiology of the heart and blood-vessels will be
found treated of in the section of this work devoted to the considera-
tion of these organs. It is however necessary, for the purpose of
clearly understanding the principles on which Aemorrhage or bleed-
ing requires to be treated, that a brief recapitulation of the chief
facts connected with the blood-vessels and the course of the circula
tion should be given in the present instance.

The Circulation,—The heart is a double organ, and might
legitimately enough be described as consisting of two hearts joined
in one. The right side of the heart is occupied exclusively in
sending blood to tke lungs for purposes of purification. The left
side of the heart, which is the stronger of the two, is in its
turn exclusively occupied in pumping pure blood out through the
body. The general course of the blood system is therefore from the
left side of the heart, whence we find pure or arterial blood sent
on its mission of nourishment to the body. This blood propelled
by the left side of the heart finds its ‘way through the larger
arteries into the smaller vessels, and finally reaches the finest
blood-vessels of the body (called capillaries), which bring the nutri-
tive fluid in contact with the minute cells and tissues of the frame.
As the blood passes onwards in the capillaries in every part of
our body we find it gradually taken up by vessels of a larger
I':Ahbre, the veins. These vessels join others of still larger size, and
in this way we find that the blood has practically completed the
round of the body, or in other words has made its * circulation.”

For whilst it passes out as pure blood through the arteries, and finds
MILP—mI, A
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its way into the capillaries, the finest vessels of the body, it ultimately
passes into the vemns, which in whatever part of the body they arc
found convey impure (or venous) blood back to the right side of the
heart.

The Artery and the Vein.—From the foregoing observations
we note that an arlery is a blood-vessel carrying blood from the
heurt to the body. We know also that a wen is a blood-vessel

erforming the opposite function, that of carrying inppure or venous
blood from the body back to the heart. The capillartes, or finest
blood-vessels, form, as we have seen, a connecting link between the
arteries and veins, thus maintaining the round or circulation of the
blood.

We must next note that pure blood is of a light sed colour.
Venous blood is of a dark purple colowr, whilst the blood of the
capillarics is of a reddish tint. "It is important to note the differ-
ence in the colour of blood, by way of enabling us to distinguish the
gource from which it comes; that s to say, whether it issues from an
artery or vein,  Another point of extreme importance in dealing with
wounds is that which concerns the manner in which blood flows {rom
the wound of an artery as compared with the manner of its flow from
the wound of a vein.  An artery being a tube in direct communica-
tion with the left side of the heart, blood will issue from it when
wounded in jets, each jet corresponding with a stroke of the heart-
pump.  On the other hand, the flow of blood in a vein is not impelled
dircctly by the heart, so that if a veinbe wounded there 7s no spurt-
119 of blood, but a more or less continuous flow or oozing. We must
bear in mind these two important points—namely, the colour of the
blood in artery and vein respectively, and the manner of its flow
when cither vessel is wounded.

: ’Ihc{ greatest dangers to life in connection with wounds are un-
;} ?(;ﬂ){te.; ly scen 3} cases where an artery has been injured. If the
m':'(r;"u'fitil?xt?ﬁdc“?ﬂg %)rope}}cd .from the left side of the heart, we
ca.li'hre 'xm }} ! )ccdﬁ :m xov} 2 Ie\} ou}nd of an artery even of moderate
T e way Léf ¢ \?cilx)xmvg 1n ;1 if_the flow be not instantly arrested.
ould Lo aestod o whi sI ’1t 15 desirable that the hremorrhage
same immc«li;tc dnnngf iz;r %ht:xtstagc n poséilb.le, there is not the
wounding of an nrtery? encountered in the ecase of the

TR AN .
fore }I"mgeys FlrSi}"-—'l:he general ambulance instruction may there-
“('flttn‘ixﬁt;d}:‘s Stzxgef lmprc_:aﬁcd upon the reader’s mind—namely, that

- > 15 face to face w : . ' L
red blood coming ;XQ‘QJ‘;;; oﬂ; wound characterised by a flow of light

‘ spurts, he must take instant acti
Dloa ! A ; stant action.
Tuat ation may be summed up in the expression * Fingers first "—



Compression of Arteries

Fra. 1.—Skelston with points marked where compression of artenes
can be made,
o

st Apkle
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that is 10 sy, he must at once apply pressure with Iis fingers
betiween the wound and the heart in order” that the flow may he thug
arcested.  The common-sense nature of this proceeding s obvious, for
i no obher assistanco is ag hand, and if the hystander rans off to seek
for n bandage or some appliance by way of arresting the hleeding,
the patient would he liable to a serious and probably fatal drain of
Bool, By the expression “fingers first” we mean to imply that
compression of the wounded avtery should be made ageanst the nearest
bone,  In the nccompanying illnstration will he found duly marked on
n figre of the skeleton (l"i;i. 1? the points at which compression of
the principal arteries of the hody may most readily he made, These
compression points will he deseribed in detail. The important featuro
to he noticed here is, that as the blood in a wounded artery is flowing
from the heart to the body, the pressure must invariably be made
hotween the wound and the hearts  Yeb another feature of interest
i to ho found in the shape of the question, what should he done if
no knowledge of the exact, point of compression be the property of o
bystander?  In such a ense the blood must he arrested on common~
senso prineiples by making pressure hetween the wound and heart,
ad s near to the seat of the wound ng possible, when it in more than
likely the pressure will naturally affeet the blood-vessel that has heen
wounded,  If, however, all other means fail, it would be proper to
Place the finger in the wound Uself” so as Lo press on the bleeding
poimt. The Teading iden in this practico is 10 note that rapid loss
of blood may prove fatal within o few minutes, and our duby is to
neenre that the flow he at onco arrested.
. Wounds of Veins.—1In the enso of the wound of a vein, pressuro
i Lo he l‘nndc first, of all on the wound itscll, 1 the wounded vein
bo of ardinary sizo this will probably suffico to nrrest the himorrhage.
I, however, the wound be of lnvge size pressure ought 1o be applied
on the side of the wound furthest from the heart, seeing that the
bload in- the vein is returning to the heart.  In the enso ol eapillary
hleeding, where we have o flow from, it may be, n Inrgo number of
microseopio hlood-vessels, preasuro directly “on the wound will he
found to bo an effectivo mm{o of nrresting l»i)x,e bleeding,
;»«.;,S-‘mﬁ::ﬁl t?l}‘gﬂ&x:x{c\x;t.of ‘Blccd.ing‘. —- Certain other important
b Mondine 7 e (x")‘ ’\'t(l in <:n'm‘1(‘.(s‘tmn wxph the general trentment
of thou \l\"]‘m l;;l\"o rui'l'o’r:‘nlf;}?f'om t(fn.u]t,mcm, o ]’,0 "1’.1"““1 m the curo
detailed, s\i:'xxlx\\'l;il‘a it !'( ' lff)fn‘ ”‘(;‘“‘ leﬂ of this lkind. will' ho Auly
vemel has been torn (U\er(;m?'ﬂn'!% ?“ﬂn';’q noled, that where a hlood-
i one which has heen ent ‘:l“ F o hL(]E‘d‘n()(l of amorrhage thon
vesselt, 18 i thad of an ean aeross, - In the ense of small bload-
» 1 that of an ordinary simple cut or serateh, nuture herself
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amres's blecding through the process of clotting of the blood, and %t
chould be remembered thab it is wise in such cases to follow nature's
own teaching. Where & blood clot hias formed in the case of & wound
it will be wise not to disturb it, all precantions being taken at the
same time to prevent any risk to life thould the clot be disturbed.
These precantions will naturally consist in the adoption of means to
otherwise ensure stoppage of the bleeding. In cases of heemorrhage
the rule ought to be observed that stimulants should be avoided.
This advice rests oh the obvious rule that we do not desire to stimulate
the heart, Nature again teaches
us here, in the casc of a
Ecrsun who faints from loss of
lood, first, that the lessening
of the heart’s action tends to
limit the danger, seeing that
the blood supply will be pro-
portionately lessened through
thre faigt. Again, the position

stoppage of bleeding, The
cart having in this way been "ivem
ga'céd fn’th a little additiona '
ifficulty in propelling the
Llood, the patient geneﬁ%s from
the elevation of the part, It
might also be noted that in the
ease of bleeding from veins it

will be important to remove all tight articles of clothing, so as to
Pre;%z;t any engorgement of the vein at the seat of injury.
s gt}re Arteries Lie.—Bearing in ind these general principles
. él te og the treatment of bleeding aceldents, we may now proceed
note(:i u:f the distribution of the chicf arteries of the body. It will be
e S't at1 velns in many cases lie close to the surface of our frames.
mindsu:}]p 1 %emonstmpon be required in order to impress upon our
e t:st the blood in every vein is passing to the heart, we only
S aﬁ) gr:;}sp the wrist of one arm with the fingers of the other,
Tho o on; tbe hand thus grasped to remain in a dependent position.
the g s of {x he back of the hand will speedily be seen to swell below
stoppi[?:rsw ich are cnmrclmg.thc wrist, thus proving that we are
axping a c;:lrfent of blood which is flowing up the limb, Jertain
are, like veins, placed comparatively close to the surface of

F10. 2,~Distribution of Arteries in Head and Neck,
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the body. These arteries can of course be readily affected by the
process of compression to wim_:h allu§1on has already been made. ]

Referring to the illustration (Fig. 1), we may note that practi-
cally the distribution of arteries corresponds on one side of the body
with that of the other. Axising from the heart in the form of an
arch we find the great main artery of the body, called the aorta
(Fig. 1, ). This arches as soon as 1t leaves the heart, and then runs
down the spinal column, forming the main source of supply for the
parts of the body below. From this arch we find that blood-vessels
pass upwards to supply the head and neck. From the right side of,
the arch a vessel called the innominate artery (Fig. 2) is given off, this
vessel being short and lying immediately behind the point where the
collar-bone and the breast-bone join on the right side. It separates
into two branches. One of these is called the 7ight common carotid
artery (Fig. 2), which runs upwards into the neck towards the car of
the right side. The other branch turns downwards and outwards, and
serves as a main supply for the right arm. In the first part of its
course it is called the right subclavian artery. It is the carotid
artery just deseribed, lying as it does in the neck, which mostly
snffers when an individual attempts to commit suicide by cuttin
his throat. This artery in its turn divides into two, and the branches
are known as the external and internal carotid arterics (Fig. 2).
The former supplies the jaws, the face, and the scalp with blood by
means of the facial, temporal, and other arteries (Fig. 2), whilst the
latter passes upwards, and finally ends through its branches in the
brain, ~ On the left side of the neck we find much the same arrange-
ment of the arteries, but the left common carotid artery is given
off independently from the arch of the aorta, as also is the subclavian
arfery of that side.

Turning now to the supply of the arm, and commencing with the
subelavian artery, we note the subclavian (Fig. 4, 1a) to pass over
the first rib and under the collar-bone; hence it passes naturally
into the armpit or awilla. Here it is known as the aaillary
nrtery (Fig. 4, 2 and 9). From the armpit we find it traversing the
mmer side of the upper arm and lying very elose to the humerus or
upper arm bone.  Here it is known as the brachial artery (Fig.
4. 3).  Its course corresponds with the scam of a coat sleeve, lyix?"
as it does to the inner side of the bone. In front of the elbow we
ﬁm} the brackial artery dividing out into two branches, These pass
out to supply the foreﬂ.rm, one on each side. One branch runs alone
the course of the md_ms bone, which lies to the thumb side of the
Arms wh(:n the palm is kept upwards, It is the radial artery (Fig.
5+ 8) which we feel beating at the wrist on the thumb side in the



Distribution of Arteries
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cituation in which the pulse is generally felt.

Y16, g.~Diiribmtion of the Arteries
of the Lower Limb,

¥, Commnn lliac Artery; 2, Internal
1liae; 3, Feternal Nine ; 4, Femoral
Artery; g, Topliteal Arters {con.
tinnation of Femoral} passing to
the hack of tho kneo ; 6, Posterinr
ibial Artery; 7, Anterior Tibial
Ar‘.n:'}': 8, Dareal Artery of Foot ;
15, Femoral Artery gnp;»cr part of
orse}; 13, Profonda Artery ; 23
nvl 23, Hranches supplying Foot.
(Tho other firures refer {0 branshes
of theso main vewnle )

thigh, and is found at th

The other artery,
the wlnar artery (Fig. 4, 4), lies some-
what more deeply. At the wrist the two
arteries pass into the palm of the hand,
and there form two arches (Fig. 3, 10,
and Tig. 4, 22, 23) from which the
fingers are duly supplied. A fairly large
branch given off from the arch supplies the
ball of the thumb (Fig. 3, 11).

Arteries of the Trunk, — VWith
regard to the trunk of the body, it has
already been mentioned that the aoria
gcalled the descending aorta, as it passes

own the spine) forms the main line of
supply for the frame. In its passage it
gives off arteries which supply the spaces
Detween the ribs. Below the chest
branches are given off, carrying blood for
the nourishment of the digestive organs.
When we get to the level of the fourth
lumbar wvertebra, that is the fourth of
the loins, we find this main blood-vessel
dividing in two, its branches being here
known as the right and left common
tliac arteries (Fig. 5, 1). Tach of these
arteries resembles the other in its distri-
bution. In transit the liac wrtery turns
towards the leg it is destined to supply
with blood ; but before entering the leg
it again divides into the eaternal (Tig.
5, 3) and nternal idliac (2) arteries.
The internal vessel supplies the pelvis or
haunch with blood, whilst the external
branch of the artery leaves the abdomen
at the top of the thigh, that is at the
groin, and is then known as the femoral
artery (4), or that of the thigh. At
this point on its entrance into the thigh
the femoral artery can be felt pulsating
quite distinetly, For a very short distance
1t remams to the front of the thigh. It
then turns towards the inner side of the
e back of the thigh-bone, passing down-
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wards to the back of the knee-joint, where we find it called the
popliteal artery(s). Thisartery lies in what iscalled the ham space,
or that at the back of the knee. Passing from this space downwards,
the artery divides in two, just as the brachial artery in the arm
cxhibits a similar division, ~ The two branches pass downwards in
the leg, one in front of the shin-bone and the other behind it.  The
one in front is called the anterior tibial artery (7), while that behind
is termed the posterior tibial artery. At the ankle the anterior tibial
vessel is found at the top of the instep in front, while the posterior
tibial artery (6) enters the foot at the inner side of the ankle. This
latter vessel passes into the sole of the foot, and, dividing, forms an
arch for the supply of the toes (23 and 24). .
Compression Points.—Keeping in mind these details, it will
be an easy matter to note
the chicf points in the body
at which compression for
the arrest of arterial bleed-
ing may be readily applied.
These points are duly in-
dicated by arrows on the
accompanying plate of the
skeleton (Fig. 1). Thus
bleeding in the hend or neck
may be controlled by press-
ing the common carotid
artery (Fig. 6) on eitker side
against the spine. The pres-
sure here should be made by
the thumb, and should be direeted inwards and backwards behind the
windpipe, the situation in which the pressure may be most effectively
applied being on or about & level with the larynx, or organ of voice.
In this way bleeding from a wound anywhere above in the head
or neck may bo controlled. Naturally, however, when we turn to
the head itself, we find that if bleeding takes place from any artery
supplying the scalp or covering of the skull, we have a ready means
of arresting such bleeding, sceing that, by pressing at or near the
Lieeding point, we have everywhere below our finger a bony caso
ngainst which pressure may be readily made.  With regard to wounds
of the face, pressure may be made on the Jacial artery (Fig. 2),
which is the main vessel supplying the face with blood. This artery
curves over the edge of the lower jaw in front of the angle of the
Jaw, .m’d it may r‘cud‘ily be felt beating by placing the finger in
the situation just indicated. Another usefal point for the control

Fia, 6.~Compreasion of Carotid Artery.
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of bleeding is that by which we arrest heemorrhage in the peek
iteclf. In a case, for example, of any injury to the carolid artery,
it is obvious we must apply pressure below the wound, that 1s,
between the wound and the heart. A ready means of doing this-
is found by compressing the subclavian artery (.Flg. 7) against the
first rib on which it lies. 1f we place the thumb in the angle formed
by the union of the collar-bone and the top of the breast-bone, in that
hollow of the neck which children are accustomed to call « the bird’s
nest,” we may compress the artery against the rib, arre'stin,g bleeding
anywhere above. In this case we stand behind the patient’s shoulder
and make pressure with the thumb. By relaxing the shouider
through pushing it some-
what forwards the artery
can be more readily reached.
It need hardly be said that
the compression of the sud-
clavian artery is the proper
,,,,fmeuns to be adopted in

arresting what is always a
dangerous accident, namely,
wound of the axillary artery
in the armpit.
In the upper arm the
! brachial artery, whose posi-
tion we have seen roughly
to correspond with the seam
Fi6, 5, ~—Compression of Sabelavian Artery, of a coat-sleeve, ly ing as 1f
does to the inner side of the
humerus or upper-arm bone, can be easily ecompressed against the
bone at any parb of its course (Fig. 8).” This artery, it will be
understood, is a direct continuation of the axillary artery. It may,
?xowcvcr, be noted with reference to this latter blood-vessel that,
in o wound of the armpit which involves the axillary artery, if
1t be found for any rcason impossible to compress the subclavian
nrtery as already described (Fig. 7), it would be proper to place the
finger in the wound directly on the blecding point of the artery, so
that the artery might practically in this way be pressed against the
shoulder-blade (Fig. 4, 2). Compression of the brachial m'tt:zry in the
upper arm, as just deseribed, will he necessarily adapted to arrest
bleeding anywhere below the point at which compression is made. It
might thus be nsed to arrest hremorrhage in the lower part of the
upper arm, in the forearm, or in the hand,

Compression in Forearm.—A much preferable method, how-
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gwer, for checking bleeding anywhere below the elbow is that of
compressing the artery in the space in front of the elbow {Fig. 3, 3)-
The method about to be described is extremely useful not merely
in wounds of the forearm, but likewise in injuries to the hand in-
valving hmmorrhage.  Where o large number of_blecdmg points
have to bo secured, such as may be represented in the casc of a
gunshot wound of the palm of the hand, we act here on the prin-
ciple of “cutting off the supply at the mein” Place a pad or
rolled-up bandage in the space in front of the clbow, keeping the
forcarm extended with the palm uppermost. Next bend the
forearm on the upper arm. By this ‘act the pad will be pressed
firmly into the hoflow, and thus compress the blood-vessel, Next
turn”the palm of the hand forwards whilst the forearm is bent
on the upper arm, and tie the forearm to
the upper arm with a bandage, keeping the
limb “elevated. In this way hemorrhage
anywhere below the elbow can be easily
checked. Other points at which compression
may be mode in_the upper limb are situated
in the wrist. We bave seen that the radial
and ulnar arterics pass respectively down the
wrist one to .each side of the limb. As each
of these arterics practically lies on a hone, it
is & very easy matter to arrest the supply of ) .
arteriol ‘blood to the hand by compressing Fis: 8 ~Comprasion of Brachiat
these two arteries at the wrist with one's

thumbs (Fig. 3). Occasionally, where wounding of the palm of
the hand has taken place, a situstion in which, as we have seen,
there is a very full supply of arteries, hemorrhage may be checked
locally by filling the palm of the hand with a firm pad, and binding
the fingers over the pad so as to exert compression on the palm,
Thereafter the arm should be placed in a sling, and the hand
clevated, so that it may rest on the opposite shoulder; but for
safety compression may also be made higher up in the arm as
slready deseribed,

Compression in Trunk and Leg.—Turning now to the
trunk, it will readily be understood that it is a somewhat difficuls
matter to arrest bleeding when any large artery has been wounded
In any of the cavities of the body. The only direction that is
available for the ambulance student here is to note that in thin
persons the c]cncher} band esn be used to exert pressure on_the
aorta against the spino (Fig. 1, g). This method, indeed, has been
recommended for the arrest of hwemorthage in women in connection
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with childbirth. The umbilicus or navel may be sclected as the
most likely spot where pressure may be applied effectively.

In the case of the lower extremities, we find that bleeding from
any wound of the middle or lower part of the thigh can be very
eficiently checked by compression of the femoral artery against
the thigh-bone at its upper part (Fig. 5, 4). It will be remembered
that this artery only comes to the front of the thigh in the upper part
of its course. ~'The thigh should be encircled with the two hands, and
the ends of the thumbs used to make efficient pressure on the vessel
(Fig. 9). Here, of course, again, on the principle of cutting off the
supply at the main, we may check bleeding oceurring anywhere below
this situation in the leg. If any need exists to render this compres-
sion of the artery in the thigh of a more per-
manent character, a pad may be placed upon
the femoral artery, and the thigh in its turn
bent forcibly upwards on the abdomen. The
thigh should be secured in this position by a
bandage. This plan would be specially service-
able in the case of wounds involving the lower
part of the thigh.

At the ham space (or that at the back of
the knee) the same mode of efficiently checking
bleeding anywhere below in the leg can be
practised that we noticed in connection with
Fro oo e o the compression of the artery at the elbow,

Fomor artons ¢ A pad should be placed in the ham space,
the leg being bent backwards on the thigh

so as to compress the pad. It is probable that the ambulance
student will find this latter mode the most effective for checking
bleeding anywhere below the knee, for the reason that, as the arteries
of the leg are somewhat deeply placed, and difficult to find by
:Im }amatcur, the more efficient practice is that just described.
\\?il;c' x:cﬂgasc;) of “:o_unds of the feet, it will be found that this practice
: | o be a ailable, but where, say, arteries in the sole of the
s(ggb ‘u::\c been wounded through that very common accident,
pping upon glass, local pressure applied direetly to the bleeding
points in the foot may suffice to arrest the hremorrhase. At the
;qr]':‘c(:xctémt% ‘cf}‘x:e I;l\n)t'hre;i)clnt it s o much more scientific and effective
PFL\E;EH{; ¢ !.mincnrterey . ood supply higher up in the limb by com-
ournmquets.—IHaving thus i ine i 3
;\!?}y by compression of thcc;'essels,a sz)?gﬁiﬁée&?}s ?r(;e\d(:r?a(;?‘:nrf}?;
0ss of blood, our next duty is that of rendering the arrest of the
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rmanent until surgical assistance can
}‘;;em(‘:sr:t}i)i%g. mgzenfésﬁlelslsevg: be forgotten tha% the instant arrest
o a(:'tcrfal bleeding by pressure is the first duty of the anxl;ulun‘cu
ctndent.  Having secured that no further loss of blood takes p :lwe, ho
may proceed to ance the patient ontside the reach of xmmlc‘(.hx\teI o:m]gc)r
through tho use of an instrument called a tourniquet (‘"1gs.t ) ] 1;
This name is derived from the French verb meaning *“to ui‘u 01\
wio twist” The term is derived from the fact that it was o ] rcnfc
army surgeon Morelli who, in 1674, invented this apporal qsu x;r
checking %leeding reaulting from wounds. The carliest tourniquets

Fra, 1a.~Toarmiquet mada of tro sticks with
compression by bandages,

used present essentinlly the same features .which are seep in all
modern instruments, In the simpler varieties of these instrnments
wo find three things inclnded. There is first a dandage, by means
of which compression of the artery is effected. In the second place,
we find a pad of some kind, which can be applied directly to the
blood-vessel, so thst the compression may be made effective. In
the third place, we require to be provided with means for fuisting
the Ybandage, 50 as to exercise any needful amount of ‘prezzure,
There can be no better demonstration of a simple tourniquet than
that which can readily be improvised by using any kind of bandaze
ranging from a necktie, a handkerchief or towel, a brace, & cricket

belt, a leather strap to a woman's stocking, or a strip taken from
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the border of a dress. A small piece of cork or wood, or even a
pebble from the road, placed within this bandage would represent
the pad. This would be placed over the artery which it is desired
to compress. A piece of stick would represent the twisting
mechanism, and this taken up in a loop of the bandage could be
used to bwist the latter to cxercise any degree of pressure. Here
we simply imitate the menner in which a carter uses a rack pin
to render tense the rope which sccures the barrels on his cart (Fig.
11). The end of the stick, of course, could be easily tied in position,
or might even be slipped under the edge of the bandage itself.

It can readily be seen that a tourniquet consisting of the three
parts just described may be made or constructed of very plain
materials (Fig. 10). An ordinary strap with a pad attached to it,
capable of being drawn tight and buckled ‘to a
limb, might sexrve adequately for the purpose of
checking hemorrhage. Elastic band tourniquets,
as they are called, were invented by Professor
Ismarch of Kiel, who attained distinction as a
German surgeon in the Franco-Prussian War.
Elastic bands are used, and these are wound
around the limb to any degree of tightness, the
T ends being duly secured, so that practically the
S limb is depleted of its blood. The elastic tour-
T niquets just deseribed can, of course, be obtained
Fia. 12.~Potits Tourniquet. 160N any surgical instrument maker.

. Petit's Tourniquet.—A tourniquet which
is of great service, because the pressure to be exercised can be easily
graduated to any degree, is that known as “Petit's Tourniquet”
(Fig. 12). This tourniquet may be deseribed as consisting of two
brass plates connceted by a serew. Between these plates a bandage
or strap Is run, the ends depending from the plates. On the upper
parb of the strap a pad, which can be slid to any patticular point, is
connected The strap is buckled round the limb, and the pad duly
adjusted to the artery it is intended to compress. In starting the
two plates of the tourniquet are placed close together. By
turning the serew, and by the consequent separation of the plates
pressure 1s immediately exerted, and, as has been said, the pressure
can be ensily increased or diminished at will. Naturally a tourniquet
of this kind requires a little experience in its application. It is
ﬂ_lcrei:ore, perhaps, less adapted for ambulance work than the simpler
tourniquets which have just been deseribed.
conxﬁ:&{g;f :;fiig.xgllg Pressure.—:% point of some importance in
¢ arrest of arterial bleeding is that which con-
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corns our duty when, baving arrested the blecding, the nid of the
surgeon is deloyed. It can well be understood that the application
of the tourniquet may tend to srrest completely the circulation
in the limb, and therefore in o very short time the patient will
probably complain of soreness in the limb whilst it will beeome
cald through the deficient supply of blood. In supposing the case
of a patient who has to wait o long time before o surgeon arrives,
the rule may be followed that after & certain time the tourniquet
may be sliphtly relazed, so a8 to permit, of a certain flow of blood
into the limb. It is, however, absolutely necessary that if this
procedure be adopted the fourniquet should mever be slackened to
an extent such as will vender it impossible guickly and at once to
tighten it and repress any bleeding which may occur. Dy relaxing
and if necessary retightening the tourniquet from time to time, 50 88
to permit of 4 certain supply of blood to the limb, a person may be
kept faitly comfortable pending the arrival of surgical aid.

Venous Bleeding.—With regard to bleeding from veins, we
bave already poted the rule that pressure should first of all be made
on the bleeding point by means of & pad and bandage. If n very
large vein lmsgbeen wounded, pressure may also be applied on the
side of the wound furthest from the heart, seeing that in all veins
the blood is being returned to the heart.

Styptics.—Also, in respect of wounds of veins, in addition to
pressure by means of a pad, it may be necessary to use some form of
styptic. Ly this treatment we mean any substance which tends to con-
trol hemorrhage. Exnmples of styptics are found in the shape of oil of
turpentine and ercosote. Lach may be uged simply by daubing it on
the wound by means of a pad of lint. Sulphate of copper and sulphate
of iron are also uscful styptics, snd may be used in solutions of varying
strengths,  Crystals of cither substance may be found an extremely
usefuf application used to the socket of a tooth which shows persistent
hemorrhage.  Alum and tannin used in powder arc also employed in
the checking of bleeding. Nitrate of silver or ordinary caustic Is also
o useful application for the stoppage of persistent bleeding from small
wounds S\gch as the bites of leeches, whilst it is also used for the
purpose of cauterising poisonous wounds, represented, say, in the
of rggg bite.  Collodion is another suhsmsce which, il)l7 the cns‘;nf)?
small ‘wounds, hns & power of arresting bleeding and of bringing
together the cdges of o wound, It is especially uscful in cases of
wounds of the face, in which it is not advisable to place stitches, for
the purpose of avoiding the development of any scar. Threc or four
Jayers of collodion are painted over the wound by means of a camel’s

ir brusk. The collodion rapidly dries and forms o kind of skin
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covering. What is known as flewible collodion is made by mixing six
ounces of ordinary collodion with two drachms of Canada Balsam and
one drachm of castor oil. This is frequently employed in place _of
ordinary collodion, Cold itself is a very powerful form of styptic.
Tincture of iron and Hazeline are also much used for the purpose of
checking bleeding, and appear to exercise a distinct effect on venous
bleeding.  Pledgets of lint dipped in ecither substance are applied
to the wound, pressure being made by a pad bandage. Ruspind's
styptic, which is a preparation of gallic acid, sulphate of zine, spirits,
and rose water, has long enjoyed a very high reputation for its power
of checking bleeding. It can be applied as in the case of other
styptics on a pledget of lint or cotton wool. It may be here noted as
a matter of fact that whilst warm water encourages bleeding, really
ot water, that is, water of a high temperature, tends to contract
blood-vessels and to stop it. This latter hint may be kept in mind
in cases especially where bleeding from a large surface takes place.
Stypties mostly act by inducing coagulation (or clotting) of the bloed,
innsmuch as they produce thuswise a mechanical obstruction to the
free flow of blood from a blood-vessel.

Cobweb Dangers.—One important caution may here be
given in the shape of the advieco that on no account must cob-
webs cver be used for the purpose of arresting bleeding. Spider's
webs are frequently used in the country for this purpose, and act
through tending to induce the formation of a clot. It should bhe
noted that this practice is fraught with great danger. The cssential
featare of the treatment of all wounds is that of preserving their
absolute cleanliness and freedom from contamination by dirt. As
cobwebs are laden with dust, we can readily understand that their
application to & wound is simply tantamount to affecting it with the
germs. It may be added that cases of lockjaw or lfetamus have
arisen {rom this filthy practice of placing dust-laden webs on wounded
surfaces.  Tor an effective method of checking capillary bleeding or
that from the smallest vessels of the body, we may mention that
Vinegar, pure or diluted with water is useful, whilst spirits of any
1\1}2:3{) lcégotvcnlslcelzlt_, may sometimes be employed by way of arresting
Pros xfxc )hcc ing, especially {rom blood—vesse1§ of smnll.smc.

ssure lor the most part suffices to check bleeding of capillary
nature.

. (i-i{gligu‘fii—glt may be' added that the practice of the surgeon
ligatare around thr; t:}rntsr}’f \glluch Jas boen divided i5 that of tying a
This micht be Jamos o ! 1e artery from which the blood is issuing,
the o of it ¢ In the case of extreme emergency, provided

Sers ol the operator are rendered aseptic, that is, free from
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il ccntaminating matter. The use of a silk ligature is preferable
to any other kind, and the ligature itself shounld be stecped in a
disinfectant solution, say of carbolic acid. ~Amnother mode of stop-
iz arteria] bleeding is that of grasping the cut end of the artery
Ey “means of a pair of forceps and twisting it, so that the
oeseolar fibres of the vessel, in their turn stimulated by the ten-
gion, keep the bleeding end permanently closed. Another method
of stopping arterial bleeding is known as acupressure. This is a
method which might be in a case of emergency practised where the .
sersices of 2 surgeon could not be obtained. It consists in passing a
clean needle throngh the skin over the artery and through the skin
on the opposite side. In this way the artery is practically compressed
by the needle, the object of such procedure being that of arresting the
flow of blood from the cut vessel, and at the same time of permitting
the blood to flow to the limb through the uninjured blood-vessels.

Transfusion.—In cases where great loss of blood has been sus-
tained, and where the patient may appear to be in imminent danger
of death from hemorrhage, transfusion of blood may be resorted to.
This procedure, which can only be carried out by medical men, con-
gists in drawing blood from a healthy person by means of a special
appanatus and injecting it into the blood-vessels of the patient. It
sy also be noted that where great collapse from bleeding has taken
plce, a olution of salt and water is frequently injected into the
veins by the surgeon, This solntion possesses a wonderful power of
renovating the blood supply temporarily, so as to enable the patient
to overcome the effects of the shock he has sustained,

SPECIAL FORMS OF BLEEDING

Internal Bleeding.—Under the head of internal bleeding we
mcced to consider hmorrhage from any of the cavities of the
falljt-. bleileedxpg from the mouth, the nose, the lungs, and stomach
o ] hoons.ldered under this head. With regard to bleeding from
T;-:mi'-?]d : this may result directly from the wound of some blood-
mofhm that eavity. Wherever arterial bleeding takes place in the
cb;h ‘Wt‘z.ﬁnd naturally the same symptoms which we have scen to
bloorzc«.e_rbe the wot}ud of an artery in any part of the body. The
b _et;ﬂllee of light red colour, and it will come from the wound
L is’m N lere the ambulance student must get the patient to open
i mOUthm.fmnt of a bright light. Having previonsly washed ont

) h‘z‘lt hi“:th tepid water, and thus ascertaining the bleeding point,
¢ w_m‘ﬁnger thereon. Direct compression of the blood-vessei
R
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js thus the only rule applicable in cases of the kind under discussion.
A little ingenuity may cnable tl}c person who is aﬁordmg.ass.lsmnce
to apply pressure by means of pieces of cotton wool soaked in tincture
of iron, or other styptic. . .

Bleeding from a Tooth-socket.—Included in the subject
of bleeding from the mouth we find a very troublesome condition
oceasionally represented in the shape of a constent oozing taking
place from the socket of a tooth which has been recently extracted.
"This form of hemorrhage is apt to be specially dangerous if it
continues, for it may be some days, secing that the person is
much weakened thereby. The common mode of tresting bleeding
of this kind is by pressure, made by placing a plug of cotton wool
soaked in tincture of irom, hazeline, or other styptic in the sockeb
of the tooth. This method, however, very frequently fails to arrest
bleeding, for a very obvious reason. If the pad of cotton wool be of
such a size that it merely fills up the top of the socket, it does not
in such a case press upon the bleeding point, which will probably be
situnted at the bottom of the socket. Hence the proper procedure
to be adopted here is to take a very small portion of cotton wool,
and to press this first of all firmly down into the socket. Above
this a Jarger picce should be placed, and finally & still larger piece so
a8 to completely fill up the socket by a graduated series of plugs.
The main point is to exercise pressure directly on the bleeding point.
If the directions here given are earried,out cffectively, such cases may
be satisfactorily treated.

Nose Bleeding.—Bleeding from the nose, medically known as
emstaxes, very often proves a somewhat troublesome accident.
Where it occurs frequently & medical man should be corsulted,
seeing that there is probably some derangement of the system
which may require o tonic or other treatment, or there may be
some loeal condition demanding attention. Where it occurs only
oceasionally it may, however, be a somewhat alarming cvent. In
treating bleeding from the nose, the first care is to prevent the
patient, as he may tend to do, from leaning over a basin, sceing
that the dependent position of his bead will favour the continuance
of the heemorrhage. He should be placed on a couch with the head
raised and slightly thrown back. Pressure should be made on the
ro?g oi; the nose by the fingers and maintained for some_time, whilsb
cold should bo applied to the nape of the neck in the shape of
an 1ce-bz}g or cold water cloths, n little vinegar being added fo the
water.  The old-fashioned remedy of allowing a door-kcey to slip down
the patient’s .bncl_: for the.cure of nosc-bleeﬁing probably repgcscnts
n perfectly scientific practice, inasmuch as the shock produced by the
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cold key traversing tho spine excrcises a nervous influence which we
may consider adapted to promote contraction of the blood-vesscls.
All tight clothing must be removed from the neck, and the arms may
be held above the head. The patient should be kept naturally in a
cool place. Varions substances may be applied directly to the nose.
Ono of the best of theso substances is tannin or powdered galls.
Sometimes menthol snuff has also acted admirably in checking
nose-blecding, Vinegar and cold water, or water in which o little
alum has been dissolved, may be sniffed up the nostrils, or might
be injected by means of a syringe. If these means fail to arrest
the bleeding “the nostril should be plugged with cotton wool. If
the bleeding be of a very serious character, the doctor will probably

lug the hinder nostrils, that is the opening of the nostrils into the
Euck of the mouth.

Bleeding from the Lungs—DBlecding from the lungs is a
common symptom in subjects of advanced lung troubles, amongst
them being of course consumption itself. Wherever bleeding takes
Bluce from the organs of breathing the physician’s services must

¢ at once requisitioned. The symptoms of lung-bleeding are found

in the usual presence of & cough, whilst the blood which is brought
up is of a light colour, and is mingled with froth, Where these
symptoms arc apparent, the patient should be placed in a cool
room, and his head and shoulders raised. Absolute quiet must be
enjoined, and the patient prevented from making any movement.
Picces of ice should be given him to suck, whilst cloths wrung
out of cold water and vinegar may be applied to the chest.
Internally a teaspoonful of hazeline may be given every half-hour
or 50, whilst vinegar and water is another remedy frequently used.
Spirits of turpentine given in milk in s dose of fifteen drops
is a third remedy often preseribed in such cases. Smelling salts
may be applied to the nostrils by way of exciting what is called
“reflex action” as regards the lungs. ~ In such cases it is advisable
to avoid giving stimulants of any kind, unless the patient is in a
state of absolute collapse, when 'a teaspoonful of brandy dilated
with water may be cautiously given at intervals. If there is much
shock, warmth should be applied to the feet.

Stomach-Bleeding.—In the case of bleeding from the stomach,
we find an accident which is often popularly spoken of as * vomiting
of blood.” Here again remember ‘that bleeding from the stomach
is to be regarded as a faitly serious symptom. It will probably
indicate .tlmt discase of the stomach exists, such cases often being
of u serious character. Thoe blood which is broneht up from the
stomach will, as a rule, be found dark coloured, and instead of being



20 The Modern Physician

Srothy, as is the case with blood brought up Srom the lungs, 1t wll,
as @ rule, e clotted.  1f it s found mixed with _purhcles of food, the
dingnosis is then rendered certain, The remedies for bleeding {rom
the stomach are practically those which have been already recoms-
mended for use in the case of bleeding from the lungs. Ice should
he given the patient to suck, and vinegar or spirits of turpentine may
be administered as already indicated.

Leech Bites.—As leeches are still occasionally used for the
purpose of drawing blood from any part in cases of inflammation,
it is necessary to note the irentment to he adopted in cases where
a persistent bleeding follows the falling off of the animal from the
part. A lecch hins three teeth arranged in a circle. Xach tooth
makes a separate bite, the three incisions meeting in the centre.  The
bite of a lecch, viewed from one aspeet ab least, is therefore of a
Y-shape. Such a bite is very effective for the easy drawing of blood,
considering that practically it exhibits three flaps which fall away
from a common point in the centre where the hites meet. It need
havdly be remurked that no leech should ever be pulled off the surface
of the skin. It should be allowed to satisfy itsclf, seeing that the
quantity of blood it removes is of comparatively small amount. If
the leech be foreibly pulled away, the chances are that the teeth
mn{ be left sticking in the wound. When a lecch has dropped off,
and when persistent bleeding scems to occur, as may be the case
where the animal hag tapped a vein, the bleeding may usually be
cheeked by the application of a pad of lint firmly fixed to the part
by means of n bandage, If simple pressure of this kind fails to
arrest the bleeding, a dressing of lint or common wool dipped in
tincture of iron or hazeline may be first applied to the wound, and
then covered hy o pad and bandage as deseribed.  An important
caution to mothers, and indeed in oll eases of the application of
leeches, is found in the adviee that after leeching, especially in
children, the patient should be watched in order {o sce that the
bleeding entirely ceases. A child put to bed after heing lecched,

under the idea that bleeding had stopped, may suffer considerable
Jos of blood if the hites continue to discharge the vital fluid.

Varicose Veins.—Speeinl attention must be direeted in con-
nection with the subjeet of bleeding .to the ambulance treatment
of varicose veins,  These occur in persons whose avocation compels
them fo remnin for long periods in an erect position.  Waiters
‘r;nl.wnv porters, washerwomen, and others arc apt on account of
thelr inng periods of standing to suffer from this affection. Owing
?) tlhc existence of some obstruction to the return of blood npwmﬂg
n the veins of the legs, the veins get extremely enlarged, and when
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Yooked at can be scen frequently as twisted masses of vessels lying
beneath the skin. It oceasionally happens that, in consequence of
somo injury to the leg or from some other cause, an ulcer or sore
forms on the vein. When this uleer or sore attains o certain degree
of development, and when in its turn it suffers some injury, such as
from o blow, the vein is opened and bleeding takes place. This
bleeding, as has been deseribed in the ease of veins, is of an oozing
character, and may take place to a considerable extent without the
patient being aware thereof. It is thus no uncommon thing to find
n policernan on duty suddenly aroused to the fact that a varicose
vein has burst in his leg by feeling the blood trickling down into
his boot, whilst o tramp thus affected may collapse by the roadside,
and be found in & blanched and unconscious position owing to tho
loss of blood. The treatment here would be to place the patient
in o position with tho head and shoulders somewhat elevated.
Attention must ot onco be directed to tho stoppage of the flow of
blood which, in the case of an enlarged vein, may be of considerable
Froportions. A bandage should be placed below the wound or ulcer
iy way of checking the upward flow of blood, but it is of extreme
importance to note in this case that a bandage must also be placed
above the wound, for the reason that a flow of blood from a varicose
vein also takes place from above. This is due to the fact that the
valves of the veins which prevent any back-flow in a healthy person
have been destroyed in the subject of varicose veins, It is important,
therefore, to bear in mind the caution that every case of a burst
varicose vein must have pressure applied both below and above
the wound.

WOUNDS AND THEIR TREATMENT

The proper treatment of wounds forms a very important part of
the instruction of the ambulanee student, for the reason that, if a
wound scen soon after its infliction be properly dressed, much sub-
sequent pain and danger may be avoided. In any ease, the work
of the doctor is thus prepared for by prompt attention to the wounds
of the injured person. It may be said that the primary condition
represented in the treatwent of all wounds is summed up in the
one word, cleanliness, Viewed from a seientific standpoint, this
term practically means first the removal from the wound of all
particles of the nature of “dirt,” such particles including germs,
many of which are lisble when they have gained admittance to the

y to produce serious conseq in the way of suppuration and

.
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blood poisoning. The principles thus indicated are really those
tepresented in what has been ealled the antisephic system of surgery,
with which the name of Lord Lister is so prominently associated.
Left to itself, and frec from any risk of contamination by microbes
or germs, an ordinary wound heals by what the surgeon calls “first
intention” The process of healing in this case proceeds in what
may be described as a perfectly natural fashion without the presence
of suppuration, by which latter term we mean fto indicate the
formation of matfer or pus. If the student will therefore clearly
bear in mind that the first consideration is to secure the efficient
cleanliness of the wound by thoroughly washing it and cleansing it,
aided by the application of appropriate dressings, he will have realised
the most important point involved in this part of his dutics.
Varieties of Wounds, — For ordinary surgical convenience,
wounds have been classified according to their nature, and it is of
some importance ta note this classification, inasmuch as the treatment
of one wound may slightly differ from that applicable to another.
The common classification of wounds is that which divides them first
into incised wounds, o simple clean cut with o knife representing
this variety of injury. In the second division arc included lacerated
wounds. Here we find there has been some tearing of the parts,
and instead of having a wound with clean cut edges, we find its
margins are of a somewhat ragged nature. A lacerated wound is
well represented by the tearing which might result from a machinery
accident. In some cases, also, the bites of animals will inflict a
wound of a lacerated character. The third variety of wounds
includes those termed contused wounds. The contused wounds are,
as a rule, caused by blows. The wound shows unecvenness at its
galgcs, but, in addition, there is a greater or lesser amount of bruis-
ing present. A blow from a policeman’s baton or similar instrument
will frequently cause a wound of this kind, as also may a fall
against any object. A fourth variety of wounds includes those
which have been termed punctured wounds. The chief character
of this Intter variety is that they exhibit some depth. What is

properly termed a “stab” would represent a wound of this descrip-

s gy
tion. These latter wounds are apt to be extremely dangerous, when,

as in the case of a stab with & knife or dagger, they penetrate
mnto a cavity of the body, whilst they may also be extremely
dangerous when they divide an artery in a limb. The amount of
bleeding which takes place from wonnds varies naturally with the
description of injury. The wounds which will bleed most freely are
the inciced wounds, whilst, of course, & punctured wound involving
a lorge blood-vessel will also exhibit a large amount of hemorrhage.
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hat it is not poisonous if it is absorbed, that it does not irri-
%:f;emtsl’)et tissues, and %)hat, it is relatively cheap. He recommends for
recent wounds that one part of izal should be added to eight hundred
parts of boiled water. Where a stronger solution is desired, from two
or three parts to the eight hundred of water may be employed. If
none of the substances in question are at hand, by way of making an
officient antiseptic sufficient for the dressing of o wound, certain other
substances may be used. Thus common salt might be employed in
the proportion of o dessert-spoonful to a large tumblerful of warm
water. Turpentine also forms an excellent application fo a wound,
and, it should be noted, may be also applied to cleanse the uninjured
skin around the wound. Vinegar and water used in a fairly strong
solution might also be used if no other fluid is at hand, and even
aleohol, in the shape of whisky or of methylated spirit diluted with
its own bulk of water, makes a lotion which, in the absence of
anything more efficient, may tend to promote the healing process
and the destruction of microbic life. . o

Having thus thoroughly cleansed the wound pending the arrival
of the surgeon, a perfectly clean piece of lint or linen rag, dipped in
the antiseptic water solution already mentioned, should be laid over
the wound. This may be covered with oiled silk, so as to keep the
dressing in its place. A bandage should then be applied over all, and
in this way the wound will have been properly treated before the
doctor comes.

Further Wound Treatment.—Supposing, however, that an
injured person is far from medieal aid, it would be the duty of
the ambulance student to proceed somewhat further in his treat-
ment of a wound. If the wound, after being properly cleansed,
is to be placed in a condition for ready healing, it is obvious that
the edges of the wound must be duly brought together. This
may be effected in various ways. If the wound is of a minor
character, strips of sticking-plaster may be used by means of bring-
ing the edges as closely together as possible. This strapping
should be kept narrow in the middle, but with broad fiddle-shape
ends, in order that o firm hold of the skin may be taken ab the
ends of each strip of plaster, thus maintaining the edges of the
wound in close contact. In some cases a strip of antiseptic gauze
may be placed along the edges of the wound so as to prevent the
plaster {rom coming into actual contact with the edges. Surgeons
mostly procced on thg: principle, to use an emphatic phrase, thag it is
better to err on the side of doing too little than too much in the way
of seccuring exnct closure of a wound, and this even at the risk of
ineurring a little further delay in the process of healing.: The idea
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of the surgeon hero is that if it should so happen that, dcsfaitc all Lis
efforts, there may remain in the wound any microbes likely to cause
suppuration, the matter or pus which may be formed can thus more
readily eseape from the wound.

Sutures,~—Other modes of closing wounds where the application
of strips of plaster may not be regarded as sufficient are represented
by what are known as suturcs. These practically represent threads
of various kinds composed of silk or of some other materinl, They
should be carefully disinfected before being used, and the ambulance
student, by the aid of a surgical necdle, or even an ordinary needle,
may succeed in passing the needle through the sound skin from one
side of the wound to the other, and in thus bringing the edges to-
gether by tying the thread to one side of the wound. ~Another useful
mode of bringing together the edges of wounds is that of passing
needles from ono side of the wound to the other, 50 as to transfix it.
Silk is then twisted in n figure-of-8 fashion over the ends of the
needle, 5o us to bring the edges together.  According to the depth at
which the needles aro made to transfix the wound, so the amount of
pressure will be graduated to bring not merely the superficinl parts of
the wound but the deeper parts also together. _ The pointed ends of the
needles should be cut ?Jy means of scissors. It will readily be under-
stood that the mannerin which the edges of a wound can be most
cffectively brought together must be a matter left largely to the dis-
cretion of the person who is performing the part of fricnd to the
injured. A little common sense excreised in this way will probably
be more effective in guiding his procedure than a large number of
rules Inid down as applicable to the different cases.

Antiseptic Dressings.—If the wound has thus been closed, it
is necessary to do something further in the way of dressing it by
way of carrying out the principles of the antiseptic treatment,
to which allusion has already been made. If no other material is
at hand, the wound should be dressed with clean linen or clean
lint. It is neeessary to obscrve this latter point, because & dressing
which may be deseribed in any sense as being dirty would neeesssrily
infect tho wound. If & medicine chest is at hand, or if the accident
occurs practically within resch of civilisation, the best dressing
which can be procured is some form of ganze. Such gauze, sold
by druggists, may cither be impregnated with carbolic acid, with
iodoform, with izal, or with other disinfectant, This gauze should
be made to cover the wound thoroughly, If any aperturc has been
left in the wound, on the idea that possibly it may serve as a
drainage-exit for matter, the gauze should be placed more thickly at
this point than nt other parts of the injury, in order that if matter
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, that it is not poisonous if it .is absorbed, that it does not irri-
t::? She tissues, and Ehat it is r_e]atxvely cheap. He recgmmendz fo;
recent wounds that one part of izal should be z}ddgd to g,lg(lllt fimn re
parts of boiled water. Where a stronger solution 1s 1c)lesu‘e ,1 01:(111 t“ﬁ‘
or three parts to the eight hundred of water may be emp oyed.
none of the substances in question are at hand, by way of making an
efficient antiseptic sufficient for the dressing of a wound, certain other
sabstances may be used. Thus common salt might be employed in
the proportion of a dessert-spoonful to a large tumblerful of warm
water. Turpentine also forms an excellent application to a wound,
and, it should be noted, may be also applied to cleanse the uninjured
skin around the wound. Vinegar and water used in a fairly strong
solution might also be used if no other fluid is at hand, and even
aleohol, in the shape of whisky or of methylated spirit diluted with
its own bulk of water, makes a lotion which, in the absence of
anything more efficient, may tend to promote the healing process
and the destruction of microbie life. ] L

Having thus thoroughly cleansed the wound pending the armival
of the surgeon, a perfectly elean piece of lint or linen rag, dipped in
the antiseptic water solution already mentioned, should be laid over
the wound. This may be covered with oiled silk, so as to keep the
dressing in its place. A bandage should then be applied over all, and
in this way the wound will have been properly treated before the
doctor comes.

Further Wound Treatment.—Supposing, however, that an
injured person is far from medical aid, it would be the duty of
the ambulance student to proceed somewhat further in his treat-
ment of a wound. If the wound, after being properly cleansed,
is to be placed in a condition for ready healing, it is obvious that
the edges of the wound must be duly brought together. This
may be effeeted in various ways. If the wound is of 2 minor
character, strips of sticking-plaster may be used by means of bring-
ing the edges as closely together as possible, This strapping
should be kept narrow in the middle, but with broad fiddle-shape
ends, in order that a firm hold of the slkin may be taken at the
ends of each strip of plaster, thus maintaining the edges of the
wound in close contact. In some cases a strip of antiseptic gauze
may be placed along the edges of the wound so as to prevent the
plaster from coming into actual contact with the edees. Surccons
mostly proceed on the principle, to use an emphatic pﬁrase, that it is
better to err on the side of doing too little than too much in the way
of sccuring exact closure of a wound, and this even at the risk of
ineurring a little further delay in the process of healing.: The ides
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actually does form; it may thus be alzsorbed. _ Over the gauze
absorbent wool may be placed ; failing this, use thick layers of lint,
the limb or part being aftersards duly bandaged by way of keeping
the dressings in position. ) .

The prgceedigg just described illustrates what is called the dry-
dressing of & wound, et dressings are very frequently used in
order to further and perhaps more effectively carry out the antiseptic
principles already shown. Simple water dressing as a kind of per-
manent application to the healing of a wound has largely gone out
of fashion, secing that it is extremely Hable to promote the growth
of microbes. In addition to this disadvantage, it requires to be
frequently changed, and such changing of dressings implies naturally
danger of the wound being infected from without. Surgeons accord-
ingly to-day are acoustomed to use antisepticlotions. Amongst these
a solution of carbolic acid of the strength of from one to twenty to
one to forty of water may be used. Occasionally, however, carbolic
oil of the strength indicated is employed. Corrosive sublimate or the
perchloride of mercury (a poisonous substance) in the strength of one
to one thousand of water is also an excellent application, seeing that
it is one of the most powerful germ killers known. Boracic acid
added to water so as to make an extremely strong or saturated
solution, is another application often employed. Friar's Balsam, used
slightly diluted or even pure, and applied on strips of lint, forms an
admirable dressing for simple wounds, and can be used if no other
form of dressing isat hand. Izal, already mentioned, also forms a most
admirable form of wet application for wounds. It may be used in
the strength of from one to eight hundred to one to six hundred or
even four hundred of water.

With regard to the rencwal of dressings, much will depend of
coutse on the nature and extent of an injury. In the case of an
ordinary simple wound, the edges of which have been properly
brought together and treated by a dry dressing, and in the absence
of any symptoms of pain in the wound (indicating a want of healing
power or the formation of matter), the dressing should not certainly
be disturbed for some days or possibly for a week. Wet dressings
require to be changed more frequently. In changing them, care
should be taken that no disturbance of the wound takes place, and
also that all risk of infection from the outside as far as possible
shonld be averted. The use of an antiseptic lotion to bathe the
surrounding parts previous to the application of the new dressine is
advisable. .®

f‘}bou‘t Rest.—Tinally, an extremely important point in con-
nection with the treatment of wounds insisted upon by all surgeons



Poisoned Wounds 27

is the question of rest. As in the easo of a broken bone, so with
any part which hos been wounded, the chances of carl.y recovery
are materintly increased by kecping the part perfectly still. It can
readily also be understood that if any undue muscular action is
permitted, such action will tend to force asunder the cdg_es of the
wound, and will thus materially delay the process of healing. Yet
another caution is of importance, namely, that the bandages used
for wounds should not be too tightly applied, for the reason
that they arc apt to obstruet the course of the circulation, and
thus to prevent the parts receiving their due supply of healthy
blood. If a wound is situated, say, on the leg, the foot might
be clevated somewhat, thus favouring the return of blood in the
veins.

POISONED WOUNDS

Under the head of poisoned wounds fall to be considered special
and separate classes of injuries of tbe kind we are considering,
As indicated by this term the characteristic feature of a poisoned
wound is the insertion into the system of some dcleterious substance
which is caleulated sooner or later to produce serious effects through
its being carried by the blood to the various parts of the body.

Stings.—Certain poisoned wounds are of comparatively minor
fmportance. The sting of a bee, of a wasp, or & hornet, represents
an ordinary injury of this description, although at the same time it
includes in itself all the characteristies of & wound associated with
poisoning. The sting may be deseribed as practically consisting of
a hollow needle communicating with a poison-bag. "Through pres-
sing this bag the poison secreted therein is forced along the hollow
of the sting, and thus passes into the wound which the latter has
made. There is a striking likeness indeed in respect of this ar-
rangement between the sting of the insect and its mode of operation
and the hypodermic syringe of the physician, whereby he is enabled
to inject morphin and other drugs into his patient'’s skin. The
sting of a_jellyfish in another direction represents a poisoned
wound, seeing that in this animal we find stinging-cells which,
when they come in contact with the skin, rupture or burst, dis-
charging a dart and & poisonous substance. More serious are cases
of snake bite and dog bite. Tere an snimal suffering from rabies
or cantne madness inflicts an injury developing n liability on the
;mrt of the bitten person to acquire the terrible disease called

hydrophobia,

Taking first in order minor injurics of this description we may
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deal first with the stings of jelly-fishes. Injuries of this c"iescription
most, frequent occur in the summer when bathing is practised.  The
smaller specics do not affect the human frame, sceing that their
stinging cells arc not powerful enough to penctrate the skin. The
larger specics may, however, sting very severely, and in tropical scas
jelly-fishes or their allies are meb with which arc capable of affecting
the human body to o very severe extent. In some cases the affected
part swells up and exhibits all the symptoms of a violent inflammation,
the effects of which may not disappear for some days. In the case of
jelly-fish stings the patient if seriously affected should be made to
Test in the rccumbent position. Some stimulant may be given to
him, especially if he exhibits any signs of collapse. Probably the
best application for such stings is that represented by a mixture of
ordinary soda and water. This should be used to bathe the parts.
In some cases great relief is also experienced by bathing the parts
with hazeline and water, whilst the application of oil has also been
recommended as a soothing measure.

Bee Stings.—In the case of the stings of bees and other in-
sects an important feature may be pointed out in the shape of the
fact, that the danger varies with the situation of the injury. A
sting on a limb may prove of no great account, but when the
injury affects the throat great danger to life may ensue because of
the swelling which supervenes, In the same way an injury to the
eye should be attended to at once by a medical man, on account of
the danger to the organ of sight which might ensue from the pro-
gress of inflammation.  If the sting be scen to remain in the wound
it should be ecxtracted by pressing a watch-key over it. There
may be then applied as a lotion ammonia well diluted with water
(sal volatile and water will suffice), or if nothing better be at hand a
solution in water of ordinary baking soda or washing soda will suffice
to lessen the pain. A homely remedy, but one which appears to be
offective in the hands of country people, is that of slicing a raw onion
in halves, and of rubbing the juice over the part which has been
stung. In the case of o sting affecting the mouth or throat hot water
should be used by way of gargling the parts, and medical assistance
should be at once sought. If collapse or faintness comes on, the
paticnt must be treated by means of stimulants cantiously adminis-
tered in small doses at short intervals, The ambulance student must
also here bear in mind the possibility that in consequence of swelling
of the thront the patient may be in danger of suffocation, in whiclt
case he must follow the directions alrendy given in the scction on
dwl:m:/,'. If it. is necessary to open the windpipe to save life the
operation described in the scction in question should Lo followed.

,
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Mad Dog Bite.—The nature of hydrophobia has already been
described in the section (vol i) dealing with that particular discase.
It will sufiice, therefore, in the present instance, to deseribe briefly the
main features which should be followed in the event of an accident of
this kind occarring. When a dog bas bitten a person it is of the
highest importance that the dog should be at once tied up and care-
fuﬁy watched for some days at least. The services of a veterinary
surgeon had better be requisitioned in order that the dog should be
thoroughly supervised. The reason for this proceeding should be
made perfectly clear. If the dog is found to be in a perfectly healthy
state, and to show no symptoms of ralies or madness,” the bite then
resolves iteelf into o simple injury, namely, a non-poisoned wound.  If
the dog on the other hand proves to be rabid, by being secured he is
prevented from doing further injury, snd can then be mercifolly pub
to death. If the dog should be immediately destroyed after inflicting
a bite under the idea that it was mad, we naturally lose all evidence
s to its exact state. The advice just given should therefore be care-
fully attended to by way of ascertaining the state of the animsl If
the bite has been that of a healthy dog the person’s snxieties will on
that sceount be very materially lessened.

The principles on which dog bites may be treated are really those
applicable to all cases of poisoned wounds. They are represented first
by the duty of sucking the wound, so as thoroughly to remove any

ison from it. This may be done without danger by any person, the
ining membrane of whose mouth is intact, secing that such poisons
can only aet when they are directly introduced by a wound into the
blood. Sucking the wound therefore may be practised at once, the
mouth being afterwards carefully washed out with any disinfectant
solution which may be at hand. ~ At the same time a tight ligature
should be placed between the wound and the rest of the body. In
this way, by the use of some elastic baudage (an clastic brace will
form an admirable bandage of the kind), the f;oison is prevented from
gpreading into the surrounding tissues and body at large. The third
;]!:1:{ Bt tb;t of cauterising the wound and destroying the poison at
seat of the wound. The sooner this is done the better. In the
event of an m{'u from the bite of & really rabid dog probably this
procedure would be best carried out by heating an iron wire, a'xyx'd b
thoroughly canterising the wound therewith. In connection with thi
removal of poison from the wound by sucking it, it may be noted as
an interesting fact that in all probability theupoison of rabies tends
to remain at the seat of the wound for s certain peried before the
Irr‘f"”"’il?hl”im-"l"e {or toxin) it develops passes into the system at
s Ihe importance therefore of Iocal treatment can he readily
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appreciated. In place of using a red-hot wire caustics may be
employed, although probably they are not quite so effective as the
actual cantery. zi?»uming the wound freely with ordinary caustic or
nitrate of silver, or the use of strong pure carbolic acid or nitrie acid,
are procedures which may be adopted in lieu of the heated wire.

Snake Bites.—In the DBritish Islands we have only one
poisonous snake, the viper or adder. The bite of this snake may
be followed by death, whilst in any, case it is capable of producing
very severc conscquences. When snake bite happens a ligature
should be applied as in the case of dog bite, and the wound may
be sucked, the matter extracted from the wound being duly ejected
from the mouth, and the mouth afterwards disinfected. The poison
should also be destroyed at the scab of the wound in the manner
described in connection with dog bite. It is of great importance
in this case to administer plenty of stimulants. This is by way
of counteracting the depressing effect of the snake poison on the
heart. The stimulants may be administered in as large quantities
as the patient can take them. The probability is that intoxication
will not be produced, seeing that the stimulant 1s practically counter-
acting the effect of the poison, and that in this sense no special
effects appear as the result of the administration of large quantities
of aleohol.

Remedies for Snake Bite,—Various remedies have been
proposed for snake bite, amongst them being the injection of a
solution of permanganate of potash into the blood, whilst ammonia
has also been used in the same way. It is doubtful, however, if
these remedies have any actual effect on snake-bite poison, and
therefore the directions already given for treatment in the shape of
sucking the wound, cauterising it, and preventing the spread of the
poison through the system, are means which are preferable in respect
of the probability of their acting in a {favourable manner, and also by
reason of their casy application.

. Snake Bite Serum.—In connection with snake bite it is
Interesting to note of late years that the principles of snake poison
have been used to inoculate animals. It is found that as the result
of this graduated inoculation an animal can bear in time a dose of
the poison of an amount sufficient to have killed ten or more of its
species.  In the blood of such an animal there appears to be
developed a substance called an antitoxin or antivencve. It is this
pr_mcl_plc fvhxch, obtained from the animal’s blood, is now used for
injection into the bloogl of human beings who have been bitten,
the antitoxin counteracting the effects of the poison.

r ¢ The discover
of this mode of treating snake bite is due to the in s

vestigations of
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Dr. Calmette of Lille, who, himself bitten by a snake on which h'e
was experimenting, used his antitoxin with success. Professor Sir
T. . Iraser of Edinburgh has also made experiments in the same
direction, and a supply of this remedy for snake bite is now regularly
used in India and in other foreign countries. In connection with the
employment of such & treatment for the prevention of death from
enske bite we may refer the reader to the section on hydrophobia
(vol. i) for an account of the Pasteur mode of treating hydrophobia
by analogous means.

In connection with suake bite, Sir T. Lauder Brunton, 3LD., directs attention
L Cordogfeaa o™t S long ago advocated
It is recommended
which at one end
gm0t " T - with the knife, s0
hat the crystals (after being moistened with water or sliva) can be freely rubbed
into the wound and surrounding tissues, This applianca could be carried in the
pocket in countries where danger from snakes is to be apprehended. Experiments
on animals bitten by snakes show that this treatment is of effective nature,

THE TREATMENT OF THE APPARENTLY DROWNED
(See plates iMustrating the various modes of performing artificial respiration.)

Considering the extreme frequency of drowning accidents, no-
thing need be said regarding the importance of this phase of
ambulance work. Such casualties are linble to occur at every season
of the year. In cases of shipwreck, equally with the overturning of
pleasure boats in summer, and in the case of bathers seized with
cramp, we find illustrations of the only too frequent occurrence of
accidents of the description under notice. If we are permitted to say
something regarding the prevention of such accidents it might be
proper to point out, first, that as regards bathing that practice should
not be pursued too soon after & meal. It should not also be under-
taken when the body is cooling. There may be no great danger in
going into the water when the body is really warm, but in its cooling
stage, from the probable presence of fatigme, cramp is apt to be
induced.  Also, it is of importance that people should not bathe in
parts of the coast unknown to them without previously consulting
tome local authority regarding the probable chances of their safety.
With regard to boating acciﬁents the same strong opinion may be
expressed.  Large numbers of persons in their holiday at the ‘sea.
tide engage boats regarding the management of which they know
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absolutely nothing. They may perhaps be safe enough when oarg
alone arc used as means of propulsion. Even then, however, f'ooh_sh
persons in changing their seat in a boat willcontrive to capsize it.
The exercise of a little care here would prevent many lamentable
fatalitics. More reprehensible, however, is the practice of people
venturing out in sailing boats when they are entirely ignorant of the
management of the sails. Such cases of drowning accidents are
clearly preventable, and are equally to be included in the list of such
incidents as those connected with that extremely foolish practice,
often ending in death, the presenting of a gun or pistol at_another
under the mistaken idea that it is unloaded. Whether loaded or not,
no fircarm should ever be used in this way. It would be well also if
those who have firearms in their premises withdrew the charges when
the gun or pistol is not in use.

Minor Cases.—When a rumour is raised that a person has been
drowned, or at least has disappeared bencath the surface of the water,
we are then brought face to face with a certain definite casualty.
There are, however, varying degrees to be noticed in respect of the
gravity of the accident. If we%egiu with a minor accident, we find
ourselves face to face with the case of the person who has merely sus-
tained what is popularly known as a “ducking.” He has stumbled
into the water, and is quickly rescued. He has not lost consciousness,
and may be little the worse for his jmmersion. This little accident
presents no great cause for consideration, but all the same, it is a
most absurd practice to brave out such an occurrence. The wet
clothes should be speedily removed, the body rubbed down with dry
warm towels, and if a certain amount of shock has been sustained,
warm drinks should be administered. The attention of mothers should
specially be directed to the occurrence of this accident in children.
When a child has tumbled into a pond or river, and has been speedily
rescued, the occurrence of ““shock ” is much more likely to be at-
tended by certain undesirable results than in the case of the adul,
more especially if, in addition to the fright the child has sustained,
he has regard to further correction at the hands of the mother for
his carelessness in having his clothes wetted, All children therefore
who have tumbled into the water should be ecarcfully and gencly
treated. Warmth should be applied to them, they should be put to
bed between the blankets, and ‘the parents should ‘avoid any appear-
ance of anger.

A Graver Case.—Coming now to the second degree of drowning
aceidents, we find persons reseued from the water who have lost con.
sciousness, cither as the result of the accident or as the result of shock,
wlale in their case breathing has not ceased. This is a form of acgis
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Fia, 13 —Tux Mansiare Hare Memion (1).

Fic, 14 —Tur Mirsiaty, aer Metiop (2)



Fi16, 15.—Ture Marsuary Hawn MrTrop (3).

F16. 16.~Howaup's MuTnon {1l




Fra. 17.—Howaro's Memion (2).

Fua. 18, —Suvester s Mernon (1)
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immersed. There is great excitement prevalent during the process of
rescue, and the natural tendency of the human mind under such
circumstances is that of exaggerating the period of immersion rather
than of lessening it. Hence 1t is very unlikely that any exact com-
putation of the period during which the person is in the water can be
obtained. The golden rule here is practically that which teaches us,
that it is our bounden duty in all drowning cases where the period
of immersion has been anything «ithin that, say of a quarter of an
hour or twenby minutes, to begin at once the work of reviving the
unfortunate sufferer.

The Procedure.—The first duty to be done on reseuing the
person is to send for the nearest medical man. This is often a
point neglected in the anxiety and alarm of the spectators. In the
next instance, remove all tight clothing from the neck and chest,
and pull the tongue at once well forward in the mouth. It may be
added that the act of pulling the tongue forward, as will presently
be shown, cxercises a highly important effect in connection with
the respirntion and breathing. Pass the finger into the mouth to
see that there is no obstruction to breathing. It might be well to
add the remark at this stage of our considerations that in the whole
treatment of apparently drowned persons the fongue must be well
kept forward out of the mouth. If allowed to slip back into the
mouth, it will defeat our efforts at restoration. The tongue may be
kept out of the mouth by an elastic band or picce of string placed
around the tip and under the chin. The body has next to be turned
on the face, a rolled coat being placed underneath the chest so as
to raise the chest, and to cause the head to be somewhat dependent.
Make pressure between the shoulder-blades with the body in this
position, so as fo aid the removal of any water which may have
accumulated at the back part of the mouth. It is needless to say
that this action must be performed carefully but quickly, inasmuch
as our one objeet is to commence the practice of artificial respira-
sion at the earliest period possible.

When the body has been treated as deseribed, artificial breathing
;léi}ggm?;«m (L)‘r;‘ce' ;,omme'necd. T'}%ere are three familiar modes of

g artificial respiration. Thes i mow
tbe methods of }farsizall?IIaZZ, Howard? z:g:c(l3 gzel?::g:::.\’d{Scl:\: ;?alge: ;

Marshall Hall's Method.—The method of Marshall Hall may
be thus described :—The patient is laid on his face, a rolled coat or
stmilar object being placed below the chest. The bod’y is then turned
on the side, and a little beyond. Tt is then replaced on the face with
m{x r;rm under the forchead, so as to keep the mouth in this way clear
ot the ground. Each of these operations should oceupy two seconds,
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When the body is turned face downwards, pressure should be made
on the back between and below the shoulder-blades, this pressure
ceasing when the body is turned on its side. It will be peen from
this description that in Marshall Iall's method there are two move-
ments of tl)xc body practised. These movements correspond with the
act of taking in a {:rcath and that of giving out a breath—in other
wards, with the acts of izspiration and expiration. When the body
wiaced om the face, and pressure is made between the shoulder-
o5t 3¢ compressed, and air js forced out of the lungs,
22t of expimtion.  When the body is turned
sozd, the chest is free from pressure; the
ir elasticity, and air enters the chest,
moverients must be performed with
" Fifleen times per minute. If we
2 time tke body remains on its face
posidez e the side, we thuos get a mate of
maze of £iteen each minute. [t is meedful
=2 €T r=cTe persons attend to the move-
fer persen should see that the arm is
2lready deseribed, when the patient is
of the body should be occasionally
T times the patient may be turned on
=0 rany saccessive times on his left.  The
= Hall's retkod is that it entails zesistance,
whilst the wosk ¢f mazizcleting inothis way the body of a heavy
individeal presemsz zo I 2:l to the operators (Figs 13-15)
Howard's Metbod —Horard's method differs materially frem
that of MamZaZ Fa7, and 2lsg from thet of Silvester. The patient
i3 in<tan:ls Dz Gowzwards, a fiom roll in the shape of 2 cozt,
pillow, or etter ¢%izes beizns planed noder the stomzch 2nd clest
One amm, 23 §= Mam2all Hali's metkod, is placed beneath iz forelead
!!,V w2y of keerZc tfe mocth free from the ground. The eperier
. B f2ll weight on the petiests lecl, &2
1 przzed ¢zt of the throst. These are, of ooz,
in the eame ¢f Marshall Hallr errv
grwsdore in Howand's method, the 3=
2cr. A pillow or et being plood
Pead fx thus made to Razy

t2zds 2re drawn riobs 23
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It is mes
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immersed. There is great excitement prevalent during the process of
rescue, and the natural tendency of the human mind under such
circumstances is that of exaggerating the period of immersion rather
than of lessening it. Hence 1t is very unlikely that any exact com-
putation of the period during which the person is In the water can be
obtained. The golden rule here is practically that which teaches us,
that it is our bounden duty in all drowning cases where the period
of immersion has been anything «ithin that, say of a quarter of an
hour or twenty minutes, to begin at once the work of reviving the
unfortunate sufferer.

The Procedure.—The first duty to be done on rescuing the
person is to send for the nearest medical man. This is often a
point neglected in the anxiety and alarm of the spectators. In the
next instance, remove all tight clothing from the neck and chest,
and pull the tongue at once well forward in the mouth. It may be
added that the act of pulling the tongue forward, as will presently
be shown, exercises a highly important effect in connection with
the respiration and breathing. Pass the finger into the mouth to
see that there is no obstruction to breathing. It might be well to
add the remark at this stage of our considerations that in the whole
treatment of apparently drowned persons the fongue must be well
Lept forward out of the mouth. If allowed to slip back into the
mouth, it will defeat our efforts at restoration. The tongue may be
kept out of the mouth by an elastic band or piece of string placed
around the tip and under the chin. The body has next to be turned
on the face, a rolled coat being placed underneath the chest so as
to raise the chest, and to cause the head to be somewhat dependent.
Make pressure between the shoulder-blades with the body in this
position, so as to aid the removal of any water which may have
accumulated at the back part of the mouth. It is needless to say
that this action must be performed carefully but quickly, inasmuch
as our one object is to commence the practice of artificial respira-
sion 1;&) the earliest period possible.
shm}? dh%r; tlls }))ody has been treated as deseribed, artificial breathing

L nce commenced. There are three familiar modes of
performing artificial respiration. These are respectively known as
the methods of Marshall Hall, Howard, and Silvester. {See plates.)

Marshall Hall's Method.—The method of Marshall Hall may
b.e t..hus de_scnbec} :~The patient is laid on his face, a rolled coat oz
stmilar qb]ecb hemg. placed below the chest. The body is then turned
on the side, and a little beyond. It is then replaced on the face with
an arm under the forchead, so as to keep the mouth in this way clear
af the ground.  Each of these operations should oceupy two seconds.
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When the body is turned face downwards, pressure ehould be made
on the back between and below the shou]dcr-blndc.s, this pressuro
ceasing when the body is turned on its side. It will Le scen from
this description that in Marshall Hall's method there are two move-
ments of tlhc body practised.  These movements correspond with the
nct of taking in a {;rcatb and that of giving out & Lreath—in other
words, with the acts of inspirstion and cxpiration. When the body
is placed on the face, and pressure is made between the shoulder-
blades, the chest is compressed, and air is forced out of the lungs,
thus represcnting the act of expiration. When the body is turned
on its side, and 2 little beyond, the chest is frec from pressure; the
ribs expand in virtue of their clasticity, and air cnters the chest.
It is needless to note that these movements must be performed with
great reqularity to the extent of fifteen times per minute. 1f wo
reckon two scconds during the time the body remains on its face
and two scconds for its position on the side, we thus get a rate of
the movements at the rate of fifteen each minute. It is needful
in this case that, whilst one or more persons attend to the move-
ments of the body, another person should see thot the arm is
replaced below the head, as already described, when the patient is
placed on his face.  Also the side of the body should be oceasionally
changed—that is for 50 many times the patient may be turned on
his right side, and for ro many successive times on his left. The
disadvantage of Marshall Hall's method is that it entails assistance,
whilst the work of manipulating in this way the body of a heavy
individual presents no light task to the operators (Figs. 13-15).
Howard’s Method.—Howard's method differs materially from
that of Marshall Hall, and also from ihat of Silvester. The patient
is instantly turned face downwards, a firm roll in the shape of a coat,
pillow, or other object being placed under the stomach and chest.
One arm, 18 in Marshall Iall's method, is placed beneath his forchead
by way of keeping the mouth free from the ground. The operator
is then to press with his full weight on the patient’s back, so
that the water is pressed out of the throat. These arc, of coursc,
Yrﬁhmxnnry measures, as in the case of Marshall Halls system.
With regard to the exact procedure in Jloward’s method, the patient
is now turned on his back. A pillow or coat being placed beneath
his shoulder-blades, the head is thus made to hang backwards or to
depend.  The patient's hands are drasn right above bis head. The
operator now kneels one leg on each side of the patient, so that the
patient’s hips are between his knees.  Ife fixes his elbows firmly
aminst the hips, nnd: grasping the lower part of the patient’s
chest, equeezes the sides of the chest together. At the same
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time the operator presses gradually forwards, so as to bring all
his weight to bear for a space of about three seconds, the posi-
tion described bringing the operator’s mouth just over the mouth
of the patient. At the end of the two or three seconds, the
operator suddenly jerks himself backwards, and after an interval of
three seconds he repeats the previous procedure of compressing the
chest. In this way the weight of the operator’s body is used as a
means of compressing the chest by way of pressing air out, and
of imitating the movement of expiration. The sudden recoil of the
operator allows the extension of the chest, and in this way permits
of air entering it (Figs. 16, 17).

Silvester's Method.—Silvester’s method is that which finds
most favour in the eyes of physicians, and is likewise the process that
is best adapted for the practice of the ambulance student. As in the
case of Howard’s method, one person is capable of carrying out the
dircetions, and this latter point forms a distinct feature and advantage
in the absence of adequate help.  Silvester’s plan may be described as
that of working the arms as levers wherewith to produce those move-
ments of the chest necessary for its enlargement and its contraction.
After the patient's lungs or stomach have been drained of water as
already described, the patient is laid on his back, a coat or pillow
heing folded under the shoulders, so as to throw the chest well out
and to extend the neck, the head being thrown slightly baek. The
tt})]nguc‘: should be kept out of the mouth, although it may be noted
;;{nt, when the chin is lifted the windpipe will tend to be kept open.
! rllcieh?g or standing behind the person’s head, the operator now takes
10 (} 0 tl}x‘e arms, and carries them over the head practically as far
as they will go. In this way the chest is expanded, and air passes
mto, the Iupgs. Taking two seconds for this operation, the nex
?o.xgz?lleng is at once begun. This consists in bringing the arms

arcibty down against the sides of the chest, crossing the forearms
over the pit of the stomach. The operator leans forgibly upon the
arms, $0 as to press the chest upwards, and in this way by compres-
sing the chest forees air out of the lungs, two seconds being occupied
;n this latter procedure. It is remarked that when the chcstphas
reen thus compressed a distinet sound of sir beine sent

lanes should L A ng sent oub from the
; gs should be heard. It is needful to note that the arms here
;};:;%1(§0¥etigrnsped abo}vc the elbows when raising them beyond the

ad, ie reason that, if the a
must take care that we move the )ZT; oz}rctlto ll')e gls?d_ AN
direotly to 1 I e limb which is attached
y to the chest, namely, i ;

C ) ¥, the upper arm. If assistance is at hand
I‘Ihitép?d op}gmtor should compress the lower part of the chest from
*he sides, when the arms are brought down (Figs. 18, 19).
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Laborde's Method.—7he method of Laborde, o French physi-
cian, may be mentioned here. It consists in making what are
called rhiytbmic or regular traction movements on the tongue,
ulling it out of the mouth as far as it will come, then allowing
it to slip back, and repeating this movement fifteen times per
minute. The theory on which this procedure is founded is that
such traction or pulling forward of the tongue tends to exercise a
stimulating effect upon the lungs, and thus to induce the resumption
of Lireathing,

Some Other Directions.—Whilst these operations are being
aarried on, bystanders may prove themselves of use by the practice
of certain subsidiary aids to recovery. Thus, the legs should bo
rubbed upwards with the warm hands or, better stiﬁ, with warm
flannels, 1o nssist the return of the flow in the veins o the right
side of the heart. The warmth of the body should be also attended
to, Ilot applications, if possible, may be applied to the feet. In any
case, the drier the body surface and the warmer it can be made
tho hetter. ot and cold water may also be douched alternately
on the chest, by way of further stimulating the lungs and heart action.

As s00n a3 the patient shows signs of beginning to breathe on his
own nccount, the movements should be continued for some time, but
less vigorously than before. They may be stopped when, opening
his eyes, he rccovers consciousness.

The after treatment of the patient consists in putting him to
bed in a quict room, between the blankets, and applying hot bottles
to the pit of the stomach or armpits, and the soles of the feet. o
must be placed in a cool, airy room. All excitement and noise
must be avoided, and a small quantity of stimulant in the shape
of warm brandy and water or coffec may be administered, It is
needful here to repeat the caution already given, that in any doubt-
ful ease the practice of artificial respiration should be maintained,
if necessary for hours, where the slightest hope of reviving the
pnt\i:jnt nt:‘xnt.s. Schafer's Method

. Professor Schafer’s Method is contained in a paper read b
him hefore the Royal Society of Edinburgh in 1903. TEeIudvnntnveys
of this method are summarised as follows 3 °
)T g i whih e Dy petions syt

on s by 1 ay be performed ; hardly any muscular
cxcr(u;m’rx; rca_ux_rcd. i

2 e efticiency of the gaseous exchane, -1
the outside nir nnd {bc air irﬁhc lungs. ange produced by it between

(3) The extreme simplicity of th, : H
palt 3T ey plicity e procedure ; no complex mani-
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(4) The impossibility of the air-passages being blocked by the
falling back of the tongue into the pharynx. . )

(5) In cases of drowning the readiness with which water and
mucus are expelled from the air-passages through the mouth and
nostrils. . )

(6) Tt involves no risk of injury to the congested liver or to any
other orzan.

The Method.—Immediately on removal from the water, place
the patient face downwards on the ground with a folded coat under
the lower part of the chest. Not a moment must be lost in removing
clothing, ~ If respiration has ceased, artificial respiration is to be
commenced at once : cvery instant of delay s serious.

Po effect artificial respiration put yourself athwart or on one side
of the patient’s body in a kneeling posture and facing his head (see
Fig. 20). Place your hands flat over the lower part of the back (on
the lowest ribs), one on each side, and gradually throw the weight of
your body~forward on to them so as to produce firm pressure—which
must not be violent—upon the patient’s chest. By this means the air
(and water, if there is any) is driven out of the patient’s lungs. Imme-
diately thereafter raise your body slowly so as to remove the pressure,
but leaving your hands in position. Repeat this forward and back-
ward movement (pressure and relaxation of pressure) every four or five
scconds, In other words, sway your body slowly forwards and back-
wards upon your arms twelve to fifteen times a minute, without any
marked pause between the movements. This course must be pursued
for at least half-an-hour, or until the natural respirations are resumed.
1f they are resumed and, as sometimes happens, again tend to fail,
the process of artificial respiration must be again resorted to as hefore.

Whilst one person is carrying out artificial respiration in this
way, others may, if there be opportunity, busy themselves with
applying hot flannels to the body and limbs, and hot bottles o the
feet ; but no attempt should be made to remove the wet clothing or
to give any restoratives by the mouth until natural breathing has
recommenced,

Hypodermic injections of atropine sulphate (y35th to Jsth grain)
and of suprarenal extract (either as adrenalin chloride or in any
other form) may be used to assist recovery.

Some Cautions.—Certain subsidiary rules for the treatment
f)f the :qm:wgntlx drowned may be added here. One of the mast
aporiant ponts 1s to prevent all erowding round the patient. If he
is being treated in a room, it will be better to have open windows, in
o}rxler to secure that the air which enters his lungs is air of the purest
character.  No stimulants must be given to him, nor to any person
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cases. As already moted in the section dealing with the case of e
person found in an unconscious or insensible condition, we sec here
the importance of the ambulance student duly noting all the cir-
cumstances connected with the finding of the body, its position
and other details, by way of possibly assisung the law in its efforts
to detect crime. By way of general recommendations the ap-
pearance and aspect of the person should be closely serutinised.
Possession should be taken of any phials, bottles, or other vessels
in the vicinity. Any vomited matters must be carefully preserved.
In addition, certain features connected with the patient are also well
deserving of notice, such as the condition of the pupil of the eye,
the presence of stains on the mouth, lips and tongue, and on the
clothes produced by the corrosive or burning effects of certain
substances.

It is hardly needful to remark that in all cases of poisoning the
onc virtue which the ambulance student must exhibit is that of
extreme promptitude and quickness in dealing with the case. Cases
of poisoning run parallel with those already described under the head
of heemorrhage or bleeding. In the latter promptness of action in
arresting the flow of arterial blood is the only means of saving life.
The preparation for dealing properly with cases of poisoning includes,
therefore, first, a knowledge of the more common poisons and their
nature ; second, the appreciation of the leading symptoms which may
be expected to follow their administration; third, a knowledge of
the special antidote to be administered in connecction with each
poison; and, fourth, any other subsidiary modes of trcatment
appropriate to cach individual case. These points will be duly
detailed in_connection with each class of poisons which falls to be
considered in the present instance.

. Cautions regarding Poisons.—In connection with discase
it has already heen shown that the work of prevention is quite
as important as that of curing the ailments from which we are
iﬁg‘-}emirjno Odi) uy‘zixstcimtx’xg cases the same remark holds good, for
of this ling 8 o tlg g{: vast ‘n]uuzber of calamities and accidents
% Fo e 18 theréfoeer t():ﬂlC'C'SanSS on the part of the public.
wnen these hn 12cn o erc dc: gnlcn regarding the care of poisons
a first, rilo Mm%l{‘” ois:)ngii 11‘1) tt'xc household. It should be made
under lock and key. d When f e e 1 nouse chonld be kept
othor irrcspnnsib‘xe- o 1s precu.tlx{txon is observed, children and
In the =ccond ])hxce1 ever ; 1;;;21 Oty to gain neccss Lo them.
and distinetly lnbelied. > The naturs of 15 Lo on should bo clearly
forth ou the label, nud in o me b, o contents should e sct

abel, uch more idenl state of things than at
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present exists, we should find included in the !u\gcl the appropriate
antidote for the poison and the remedies to be used in case of ac_czdents
ocenrring in comnection with its use. A illustration of the import-
ance of this Iatter piece of advice can easily be afforded. Such a
guabstance a3 galts of lemon, or similar componnd, is frequently used
in laundries for the purpose of removing staips from linen.” These sub-
stances are poisonous. They present us each with the appearance of &
white erystalline powder. Suppose that a servant obtaining a packet
of this material from the chemist uses part of it snd is careless regard-
ing the trestment of the remainder, we may find her in the position
of leaving in her kitchen or laundry a packet of poison the label of
which has dropped off. Here there exists the femptation for its nse
by ignorant or uninstructed persons when, say, they desire to employ
some harmless substance such as carbonste of soda or Epsom salts.
The ;i)reab importance, therefore, of locking up all poisonous substances
may be thus demonstrated.

Medicines and Poisons.— An additional caution is that of
pouring away or destroying any substance contained in a bottle or
packet, the nature of the substance being unknown, Poisoning cases
frequently happen through persons swallowing flnids from unlabelled
bottles, under the notion that they may represent one harmless
substance or another. Yet another piece of advice which is of
extreme importance is that, first of attending strictly to the diree-
tions given in the case of the administration of any medicine
whatsoever. A tendency exists on the part of a considerable
scction of the public to suppose that becanse a medicine is tasteless
it is therefore innocuous, whilst a higher degree of ignorance is that
which results in the doubling of a dose under the notion that because
4 certain small dose has been preseribed at intervals, doubling the
dose will produce the curative effect in & much shorter period of time.
Accidents very frequently heppen from such an exhibition of culpable
igoorance.  In conmection with the sdministration of medicines,
another point is of extreme importapce. It shonld be made a rule
that no medicing should ever be administered wnthout the label on the
bottle Yeing first duly read, and it is an equally important matter
that no medicing should ever be given #3 the dark. Cases have
oceurred in which a person has been poisoned throngh risine in th
night to take a dose of medicine, and who, thinking that he could 1 ¢
bis hand on the bottle in the dark, has mistaken onc phial 1:1 7
another and has suffered accordingly. The close obsenvp t'm 0;
points such as the preceding would ‘avert a very lar nount o
unnecc[t:sm:y pain and risk of death. ¥y farge amount of

assification of Poisons.—With reference to the sources
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from which poisons arc derived, it might be said that they represent
practically the three kingdoms of nature. There are thus, first,
poisons of animal character. In addition to such substances as
are mnaturally generated as means of defence in certain animals
(such as snake poison), we find a liability to the production of often
severe symptoms of poisoning through the partaking of foods which
have undergone injurious effects of ome kind or another. The
vegetable kingdom, in the second place, supplies a large number of
poisonous plants. Many of the principles of such plants, however,
represent substances of great use in medicine. The mineral world,
in the third place, contains a large number of substances which
are caleulated in efficient doses to exercise injurious effects upon the .
human body. A very large class of minerals, ranging from arsenic
and antimony on the one hand to corrosive acids on the other, is
employed in medicine and in manufactures.

Another mode of classifying poisons is that which has reference to
the particular action each class exerts on the body. The classifica-
tion of poisons according to this latter method introduces us to, first
of all, poisons which are termed +rritants. This term indicates
that such substances act by inducing irritation, or it may be even
destruction of the parts of the body with which they come in
contact. A burning acid illustrates this class of substances, as also
do arsenic, antimony, phosphorus, and the like, whilst included under
this head we might place the animal poisons already referred to.
The sccond chief class into which poisons may be divided are those
known as narcotics. These are characterised by the general tendency
they exhibit to produce sleep, deepening into uncensciousness (or
coma) and death. A third class has often been deseribed which
appears to unite in some degree the characteristics of the previous
divisions. This third division is known as that of narcotico-irritant
poisons, ITere we find that whilst such substances produce a certain
ameant of irritation, they also tend to bring about fatal results
through producing delirium, convulsions, and other nervous symptoms,
Such substances as strychnine, digitalis and poisonous fungi may be
cited as representatives of this third class. For practical purposes it
may I’G_Stlﬂrpxm_xt to rely upon the simple twofold classification of
poisons into irritants and narcotics.

General Symptoms of Poisoning. — Whilst the special
Symptoms and features attending the administration of cach poison
will be duly detailed hereafter, o few remarks may be made on the
general symptoms which would suggest to our minds the probability
L};:fl":gom.e Injurious substance bas been swallowed. In the case of

¥ poisons the symptoms appear suddenly. Some poisonous sub-
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stances (e.g. prussic acid) act instsntaneously, prodacing death at
once if the dose be of sufficient quantity. The interval which el‘npscs,
however, between the swallowing of a poison and the production of
its effects is as a rule short, and may be distinguished from the onset
of ordinary illness by the absence of the usual manifestations and
symptoms of disease. Itis important likewise to note that in cases
of nceidental poisoning, or where some injurious substance has been
swallowed along with food, the fact of a meal of some kind having
been previonsly taken should be duly noted. In such cases the symp-
toms may be delayed in their onset. - Again, in the case of food-poison-
ing eases, particularly where sn injurious substance has been contained
in a meal shared by more than one person, oar suspicions that we have
to deal with poisoning wonld be strengthened by the fact that alj, or
at any rate nearly all, of the persons who had partaken of the refec~
tion in question would be similarly affected. Where a poisonous dose
of medicine has been accidentally taken, the circumstances of the case
would in all probability most clearly point to the cause of the onset
of the symptoms, sceing that in all probability the fact that the
individual had been taking medicine for one ailment or another would
be known to his friends.

The advice may here be appropriately given that when, as should
always be the case, 8 medical man is at once summoned to a case of
poisoning, ke skould be informed of its nature, inasmuch as he will
then bring with him his antidote-case, containing substances adapted
to counteract the effect of the poison, and thus save the time which
would otherwise be lost in sending to the chemist for the necessary

rugs.

General Treatment.—The treatment of poisoning eases viewed
in a general sense includes two chief points. We have, first, to con-
sider the nature of the poison, and, second, the means to be adopted
for counteracting its action. Under this latter head there would fall
to be considered two important principles—first, that of preventing
further injury by removing as much of the poison from the stomach
a3 may bave been unabsorbed and thus limiting the chance of a fatal
issme; whilst in the sccond place we bave to apply practieally our
kno‘»ylgdge of the special substance called an antidote, which when
sdministered will counteract the effects of the poison upon the
system, and thus place the patient in safety,

It is not always an easy task for the ambulance student to
discover the exact mature of the poison twhich has been taken.
Ha, plly,_ however, o genersl rule exists, which if followed will
enable him to relieve the patient in so far as ordinary human aid
1s posdble. If the patient has swallowed some corrosive irritant
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of & tablespoonful to o tumbler filled with tepid water. Its sction
is, however, like that of salt, not very prompt. Gunpowder has even
been used to produce vomiting when no other substance is at hand,
the contents of a blank cartridge mixed with tepid water being
usually sufficient to produce an emetic effect. Jn the case of children
the dose given must of course be proportionately reduced. If tepid
water cannot be obtained cold water msy be used instead as o
medivm in which the emetic may be dissolved. If vomiting has
occurred without an emetic being required the proper treatment
would be to encourage this vomiting by way of removing the poison
from the stomach by giving ss much tepid water as the patient will
swallow, These draughts of water should be given until the contents
of the stomach come up perfectly clear.

A Compound Emetic.—In connection with the subject of
emotics it is noted that where any difficulty appears to exist in
causing vomiting, or where an emetic does not appear to act satis-
factorily, the first application should be followed by one of a still
more powerful order. What is known as a compound emetic is
composed of thirty grains of sulphate of zine and fifty grains of
powdered ipecacuanha. This emetie, it will be seen, combines the
properties of two substances, either of which administered singly
may of course have the desired effict. Yet another emetic is that
known as sulphate of copper or bluestone. The dose of this sub-
stance is from five to six grains. ~An easy way of administering it
would be for the chemist to take twenty grains of sulphate of copper,
this being dissolved in a large wineglassful of water. The dose of
this mixture would be one teaspoonful, and it should be given every
three minutes until vomiting has been produced,

The Stomach-Pump.—We have already scen that in the case
of the non-corrosive poisons it is proper to empty the stomach at
onee by way of preventing further absorption of the poison, and
by way therefore of protecting the patient against the more
serious effects which would attend the passing of a considerable
quantity of the injurious substance into the system. In the case
of the ambulance student’s work we have seen that the produc-
tion of vomiting is the most simple means wherchy this desirable
action can be carried out. The doctor himself is accnstomed to
use a stomach-pump, the advantage of using this apparatus being
that not merely can the contents of the stomach be thoroughl;
ond quickly removed thereby, but after the stomach hss thus been
cleared the stomach-pump can be used to wash out the stomach
':“_th.ti‘-pl\l water, 50 a3 further to clear it from all traces of the
injurious substance. Also, in the doctor's hands, antidofes or sub-
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stances caleulated to correct the actions of poisons through their
chemical action can be introduced into the stomach by this means.
It may be interesting, therefore, to describe a comparatively simple
apparatus by means of which the stomach can be emptied and also
washed out. A piece of indiarubber tubing of average calibre is taken.
This should measure from six to cight feet in length. It is passed
down the gullet into the stomach, an operation by no means difficult
to effeet if the tube be well and carefully carried over the back of the
tongue, and made to descend close to the spine itself. The symptoms
of choking will cease probably as soon as the end of the tube has
passed into the gullet. The frec end of the tube is now kept well
above the patient’s head, and water is poured into it until the
stomach is practically filled, and until the water rises in the tube
itself. By pinching the tube whilst it contains water, and by lower-
ing the frec end of it into a basin placed below the level of the
stomach, the tube iz converted into a syphon, and the stomach is
empticd. This operation can be repeated as often as need be, so
that, judging by the character of the water when it returns in
a clear fashion, the stomach is known to have been thoroughly
washed out.

Antidotes.—An antidote may be described as any substance
which through its chemical or other union with a poison converts
the latter substance into a harmless one. It may be remarked, in
the first place, as an interesting fact, that a large number of sub-
stances found within the four walls of a hounse can be effectively
used as antidotes for certain poisons. Just as we have seen that
common salt and mustard with tepid water make efficient emetics
in the majority of instances, so included in the category of houschold
antidotes we find such substances as oil, flour, milk, white of egg, tea,
and coffee, all of these substances having well-defined uses Gn the
treatment of specific cases of poisoning. Even the }ime of a house-
wall may be used,. as we shall hereaftér see, ns an antidote for the
treatment of certain cases of poisoning. A knowledge of the special
antidotes to be employed for the correction of poisons forms a very
essential and necessary feature in the acquirement of the details
conneeted with poisoning at large. There is no royal road to know-
]::d'gc :of }thx? kind, and the student may therefore be commended to
goin such knowledge by poaying close attention to the description
given of the action of individual poisons, and of the antidotes
n;]nptcd to correct their injurious effects. It will be noted here
e b T S 17 v gl ot ot on
! ! 2 non Vo or more poisons.  The procedure
n conuneetion with poisoning cases is that first of all of removing
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the poison from the stomach in the manner already described, by
vomiting or by aid of the stomach-pump. As has slready been
shown, this mode tends to remove from the stomach any of the
poison which has been absorbed. The administration of an antidote
may very well follow upon this procedure as & measure of additional
security. It will, however, be noted that, acting on common-sense
principles, if any difficulty exists at all in cmptying the stomach, the
antidote should be administered at onee.

A Muitiple Antidote.—In his interesting book, entitled
“What to Do in Cases of Poisoning,” Dr. Murrell gives directions
for the preparation of what he terms o multiple antidote. By this
name is indicated s combination of substances producing a mix-
ture which might be administered in most cases of poisoning, so
that one or more of the substances contained in the antidote would
be likely to have the desired effect of counteracting the poisoning
action. The formnla given by Dr. Murrell for the preparation of
o multiple antidote is given as follows :-—Saturated solution of the

.sulphate of irom 100 parts, water 8oo parts, calcined magnesia
88 parts, and purified animal charcoal 40 parts. These latter to
be added to the iron solution must be kept scparately, the magnesia
and charcoal being kept mixed in a bottle with water. When re-
quired, the iron solution is poured into this bottle, and the whole
thoroughly shaken. The dose is a wineglassful or more given at a
time, this remedy being sdministered as frequently as the symptoms
demand. Such a preparation would probably act as an antidote to
poison in cases where arsenic, zine, or digitalis has been swallowed,
whilst it would salso tend to neutralise the action, in part, of such
poisons ss mercury, morphia, and strychnine. It would have little
or no action, however, on poisoning by alkalies, whilst it would be
useless in cases of poisoning by sntimony or prussic acid. Another
Lint is given that fodide of starch forms an effective general antidote.
It is given in large doses for poisoning by alkalies, by sulphuretted
hiydrogen, and also certsin of those subtle poisons known as alkaloids.
Another formula for a compound antidote is that dirccting the taking
of equal parts of calcined magnesia, powdered wood charcoal, and
bydrous peroxide of iron, Of each of these substances, half an ounce
isto be given in o tumblerful of water every half-hour. No more
than three such doses are to be taken.

. Bearing once again in mind clearly the golden rule to be observed
in cases of poisoning, that vomiting must never be induced where
signs of burning or corrosion are scen on the lips, tongue, and mouth
generally, whilst where no such signs are perceivcﬁ. the stomach
ghould be promptly emptied, we may now oroceed to liscuss poisons
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and their antidotes in alphabetical order. Such a mode of treating
this subject will be found useful for easy reference. - _

Acetic Acid.—Acetic acid may be called the mother fluid of
vinegar, ordinary vinegar being practically a weak solution of this
substance. A strong form of this acid, known as glacial acetic acid,
is used as an application to warts. It is highly corrosive. As the
only acid likely to prove extremely dangerous would be the latter
form of the acid, and as it must nccessarily be described as an
irritant and corrosive poison, the stomach should not be emptied.
The treatment is to give large draughts of soap and water. This
proceeding is.especially likely to be serviceable if it is followed out
soon after the substance has been taken., Otherwise, lime water or
challt and water may be given, or a strong solution of magnesia in
water. Other remedies are found in the form of milk, thick gruel,
or oil.

Acids.—Under the term «cids, we popularly indicate a number
of substances which have corrosive or burning properties. The most
common acids used in manufactories and otherwise are first of all
sulphuric acid (popularly known as ¢ vitriol” or “oil of vitriol”),
nitric acid (or “aquafortis”), hydrochloric acid, otherwise known
as “spirits of salt,” oxalic acid, used for the cleaning of brass, whilst
also salts of sorrel (binoxalate of potash) is used in laundries, for
the purpose of taking out ink and other stains from linen. Car-
bolic acid alse falls to be considered under the head of “acids,”
and tartaric acid likewise. The main feature of these acids, as
has been said, is their action of not merely burning the tissues,
but destroying them when taken in sufficient doses. Ience acci-
dents by swallowing acids are usually of a very severe character
if the quantity swallowed has been of any great amount. The
burning action of such acids is familiarly exemplified in that ter-
rllglc crime where a person throws vitriol at another, the skin
being burned and charred, and severe scars permanently left as
the result of the injury. The lips, mouth, and tongue in such o
case will be stained. Thus vitriol will cause black staining, hydro-
chloric_acid and carbolic acid give stains of a +whitish colour,
whilst in the case of nitric acid n yellowish hue is perceived. The
pratient suffers from intense shock. ~ If vomiting occurs, the matters
vomited will be scen to be of dark colour, on account of blood
having been brought up with shreds of the injured tissues of
the stomach.  Very great pain is complained of and also thirst.
It is in such cases, of course, that no attempts should be made to
empey the stomech.  Taking the remedies which may be used for
such poisoning at large, we find in the first instance that olive oil,
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all the ncid at once from the skin and washing the parts _in
water with plenty of soap. The efficacy of this application will
be much increased if washing-soda be added to the water. If
the eyes be injured they should be washed out with a weak soda
solution. .

Oxalic Acid, or salts of sorrel, also known as acid of sugar and
bonnet acid, frequently figures in cases of accidental poisoning, this
substance being sometimes taken in mistake for Epsom salts as a
purgative. The symptoms arc pain in the stomach, whilst the fluid
that is vomited is of a dark-coloured character, owing to its contain-
ing blood, There may be purging present, whilst the lining of the
mouth will show a whitish hue or tint. The remedy here is to
administer chalk, lime, or whiting. Lime from the wall or ceiling -
may be used. These substances should be given freely in water,
and the dose repeated. Thereafter castor oil should be given
by way of clearing out the howels. It must be noted clearly that in
the treatment of oxalic acid poisoning no potash or soda must e
given, inasmuch as the administration of these substances tends
practically to increase the danger to the patient,

Tartaric Acid, which is very frequently considered to be a
harmless substance, has occasionally caused poisoning. One ounce
is stated as & quantity that has produced a fatal dose. The
symptoms are great pain in the stomach with convulsions and
collapse. The antidote for tartaric acid is to give some form of lime
in the shape of chalk, or lime itself, in water, whilst castor oil should
be given by way of clearing the bowels. As in the case of oxalic
acid, no potash or soda should be administered.

Aconite.—This substance is derived from the well-known plant
known as monkshood or blue rocket, a fairly common plant in gardens.
Accidental cases of poisoning may occur through parts of this plant
being caten.  Aconite is much used in medicine by way of reducing
the temperature and pulse in fevers. An overdose of the tincture of
aconife may therefore be taken by mistake. The symptoms pro-
d_ucc('i arc dimness of sight, deafness, numbness of the fingers, o
tingling feeling all over the body, with a reduction of the pulse and
the breathing, _The skin bursts forth into a profuse cold perspiration.
The treatment is to give an emetic at once or to use the stomach-
pump. Stimulants should be freely given in the form of brandy.
Warmth is to be applied to the body generally by means of hot
bottles, and a mustard poultice may be placed over the region of the
heart. The patient must be kept in a lying-down position, and for-
bidden to raise himself, . If collapse occurs, then artificial respiration
must be performed.  From twenty to thirty drops of tincture of
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digitalis may be administered as on antidote in water, after the
stomach has been emptied.

Alcohol-—In the case of an overdose of alcohol being taken—a
circumstance, unfortunately, only too common—we find the patient
with a flushed face, as a rule, livid lips, the skin pale and covered
with cold sweat. The pupils of the eyes are expanded and fixed.
‘The patient is extremely giddy, his brain is disordered, and in severe
cases he passes into a state of inscusibility which may decpen into
death. It is noted that a fatal resui} in the case of aleoholic poison-
ing, curiously enough, may occur sowe days after the patient has
apparently perfectly recovered. In the case of an overdose of aleohol,
it would be proper to use the stomach-pump at once, or, by the action
of an cmetic, to cmpty the stomach as thoronghly as possible. Alcohol
being of the order of poisons termed narcotics, which tend to produce
insensibility in the patient, he must be kept awake by every means in
our power. Ile must be made to walk aboat. Other means of keep-
ing him aroused are found in flapping him with wet towels, punching
him, or by the application of an uninterrupted current of electricity
to the legs. The special antidote here is strong, hot, black coffec;
and if this cannot be administered at the mouth it would be proper
to administer it by the bowel by means of an injection. Cold water
should be dashed on his head from a jug which is held aktove the
patient, whilst the alternate douching of head and neck with eold
and hot water is necessary. In cases of absolute collapse artificial
respiration should be earried out.

alies.—The substances known as alkalies are chemieally op~
posed to those termed “acids.” The chief alkalies we have to consider
ns likely agents in cases of poisoning are ammonis, caustic soda, and
caustic potash. It will be understood that these substances produce
very much the same results as acids, although the amount of irritation
and burning action as a rule is not so severe as is the case with the
latter substances.  With regard to the general treatment for poisoning
with alkalics, acids must beused by way of counteracting their action.
In all cases of poisoning by alkalies, il should be at onee adminis-
tered, or in its place milk, or white of ezg. Then the special antidote
should be given, namely, acetic acid in the form of vinegar, diluted
with water, whilst citric acid, lemon juice, or tartaric acid may also
be used.  Oil should be afterwards administered.

Almonds, Oil of.—This substance enters into the composition of
certain essences used in cooking. The oil itself contains o very con-
siderable portion of prussie or hydrocyanic acid, and death has been
known to occur where from fiftéen to twenty drops of the oil have
been swallowed. Almond flavouring itself {AS

caused death. }’}m\

/
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all the acid at once from the skin and washing the parts in
water with plenty of soap. The efficacy of this application will
be much increased if washing-soda be added to the water. If
the eyes be injured they should be washed out with a weak soda
solution.

Oxalic Acid, or salts of sorvel, also known as actd of sugar and
bomnet acid, frequently figures in cases of accidental poisoning, this
substance being sometimes taken in mistake for Epsom salts as a
purgative. The symptoms are pain in the stomach, whilst the fluid
that is vomited is of a dark-coloured character, owing to its contain-
ing blood, There may be purging present, whilst the lining of the
mouth will show a whitish hue or tint. The remedy here is to
administer chalk, lime, or whiting. Lime from the wall or ceiling
may be used. These substances should be given freely in water,
and the dose repeated. Thereafter castor oil should be given
by way of clearing out the bowels. It must be noted clearly that in
the treatment of oxalic acid poisoning no potash or seda must be
given, inasmuch ns the administration of these substances tends
practically to increase the danger to the patient.

Tartaric Acid, which is very frequently considered to be a
harmless substance, has occasionally caused poisoning. One ounce
is stated as o quantity that has produced a fatal dose. The
symptoms are great pain in the stomach with convulsions and
collapse. The antidote for tartaric acid is to give some form of lime
in thp'shape of chalk, or lime itself, in water, whilst castor oil should

e given by way of clearing the bowels. As in the case of oxalic
acid, no potash or soda should be administered.
. f%comte.mThxs substance is derived {rom the well-known plant
Anopn as monkshood or blue rocket, a fairly common plant in gardens.
ceidental eases of poisoning may oecur through parts of this plant
}Gllemg eaten. Aconite is much used in medicine by way of reducing
1¢ temperature and pulse in fevers. An overdose of the tincture of
aconite may therefore be taken by mistake. The symptoms pro-
gl;c«eld ﬂz:rfe 1c}mmess of sight, deafness, numbness of the fingers, a
ting bmb }e_c ing ?.}l over the body, with a reduction of the pulsc and
¢ breathing.  The skin bursts forth into a profuse cold irati
The treat ) S . profuse cold perspiration.
¢ treatment is to give an emetic at once or to use the stomach-
gump. Stimulants should be freely given in the form of brandy
bvz;mth is to be applied to the body generally by means of hot
h0 es, and & mustard poultice may be placed over the region of the
cart. The patient must be kept in a lyina-dow itior
bidden to raise himself. If Hp & lying-down position, and for-
must bo performmed T C(t); apse ocenrs, then artificial respiration
. wm twenty to thirty drops of tincture of
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digitalis may be administered as an antidote in water, after the
stomach has been emptied. i
Alcohiol—In the case of an overdose of aleohol being taken—a
circumstanee, unfortunately, only too common—we find the patient
with a flushed face, as o rule, fivid lips, the skin pale and covered
with cold sweat. The pupils of the eyes are expanded and fixed.
The patient is extremely giddy, his brain is disordered, and in severe
cases he passes into a state of insensibility which may decpen into
death. 1t is noted that s fatal resm In the case of alcoholic poison-
ing, curiously cnough, may occur some days after the patient bas
apparently perfectly recovered. In the case of an overdose of nlcohol,
it would De proper to use the stomach-pump at once, or, by the action
of an emetic, to empty the stomach as thoroughly as possible. Alcohol
Leing of the order of poisons termed narcotics, which tend to produce
insensibility in the patient, he must be kept awake by every means in
our power. Ile must be mode to walk about.  Other means of keep-
ing him aroused are found in flapping him with wet towels, punching
him, or by the application of an uninterrupted current of electricity
to the legs. The special antidote here is strong, hot, black coffee;
and if this cannot be administered st the mouth it would be proper
to administer it by the bowel by means of an injection. Cold water
should be dashed on his head from a jug which is held above the
patient, whilst the slternate douching of head and neck with cold
and hot water is necessary. In cases of absolute collapse artificial
respiration should be carried out.
alies,—The substances known as slkalies are chemically op-
posed to those termed “acids.” The chief alkalies we have to consider
a3 likely agents in cases of poisoning arc ammonia, caustic soda, and
caustic potash, It will be understood that these substances produce
very much the same results as acids, slthough the amount of irritation
and burning action as a rule is not so severe as is the case with the
Intter substances.  With regard to the general treatment for poisoning
with alkalies, acids must be used by way of counteracting their action.
}n 1:}\ cases of poisoning by alkalies, oil should be at once adminis-
cred, or in its place milk, or wyhltg of egg. Then the special antidote
sb.ogld be given, namely, scatic acid in the form of vinegar, diluted
{\,cliusz\ztcrbﬁ'l;ﬁi&f!xt‘r‘:c“x:‘cﬂu}:_{e_x?on Juice, or tartarie uci% may also
Almonds, Qi ¢:. ) "
certain essences 1 .. :. Svomiugs  ALE OU 1LS0LR cm:;i}1 i wpositon of
siderable portion of prussic or hydrocyanic acid dﬂéﬂs a very con-
kmown to oceur where from fifteen to twent é;;s ofattll‘le ]ﬁﬁ 1ll)een
been swallowed.  Almond flavouring itself }Zas cansed death, ;v;:
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ep, or milk might be given at o later stage by way of soothing the
stomach. After the efleet of the antidotes hos been attamned, stimu-
lauts arc neeessary in cases where collapse is imminent, whilst to
counteract shock, s in all other eases of like kind, warmth should be
applied to the body by means of hot bottles to the feet, and other
means. ’

Aquafortis. —Another name for nitric acid.  Sec Acws.

Arsenic.—The form of arsenic to which cases of poisoning, acci-
dental or felonious, are due is usually that known as white arsente, the
medical name of which is arsenious acid. This poison has attained
on unenviable notoriety both in cases of aceident and of murder.
it i3 contained in certain medicines of which Fowler’s Solution is
one of the best known, this being a valuable tonic properly used.
Arsenic also occurs in rat poisons, whilst it can also be extracted
from fly-papers, and the arsenic obtained in this latter fashion has on
more than one occasion been used for felonious purposes.  Arsenie is
largely used by bird-stuffers for purposes of preservation of furs,
whilst it i3 sometires employed 1n stables, being mixed with the
food of horses, under the idea that it tends to improve their coats
and to impart to them a glossy appearance. Arsenic has long had a
repute 8o sabstance ealeulated, if taken internclly, to produce s
fairness and clearness of skin on human beings. This is entirely
& gustal:c, for it possesses no such power. si'herefore all lotions
which are alleged o contain arsenic, and which are supposed to
be capable of beautifying the complexion, may be rejected as worse
thax; usefess. \

n arsenical poisoning the symptoms are usually developed quickly.
There is severe painin the stomﬁp\"ith vcmiting,);he matfeg g‘::;?l{t
up being generally of dark colour and streaked with blood, owing to
the irritation of the lining membrane of the stomach. i’urging is
also o symptom of such eascs. A sense of choking and tightness
in the throat is present. The pulse i3 extremely feeble, and the
kﬁrl‘;"lzhlil:"é.patl_nfult.h él'a;: sfkin is cold and clammy, Supp'ressiozz of

, indicatin, at the functi B
h ustm}ly N pm%ﬁn ot netions of the kidneys have been arrested,

A fatal dose of arsenic varies from two to t] i
action 'of the poison it appears, however, is liable toh{)zemgur:;xn:;od%hs
n“x_nict;rdm}; lto the manner in which it is taken. If taken a;ogg
dclay-ead_ ull meal, the appearance of the symptoms will be somewhas

The treatment of arsenical poisoning i ‘o
:Vlﬂ'c{;lc’ or ul)m use t{xe stomncb-lr)}z(x’mpms‘;a;: ?;str:;?)g: Qallxl(1 l;xg:lste}- on

ich ma i 3 50n
y bed. 1t is reco d that large nmoupz:)zs of
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hot greasy water, or soap and hot water, or water with which fat has
been mingled, should be used to wash out the stomach. Salt and
water will also form a useful mixture for this latter purpose. The
antidote for arsenie is iron, and this is most easily given in the shape
of what is known as dialysed tron, which should be administered
as frequently as required in doses of one ounce given in hot water.
If dialysed iron cannot be obtained, any other form of iron may
be tried. Failing the presence of iron, it would be proper to give
magnesia in large quantities dissolved in water. Another remedy is
castor oil, or olive oil, plain, or equal parts of linseed oil and lime
water. This mixture it will be remembered is known as carron oil,
and is largely employed in the treatment of burns. White of egg
mixed with water, or barley-water, is also a useful application. If
the patient is in a state of collapse after these remedies have been
applied, stimulants should be administered and warmth applied.
Chronic Arsenical Poisoning.—It should be noted here that
other cases of arsemical poisoning are also liable to occur, these,
however, not being of an acute or rapid type, but due to the .
long-continued absorption of small quantities of this poison. Thus
rooms with wall-papers containing arsenic are liable to have the
atmosphere impregnated with compounds of arsenic of an extremely
subtle character. It is a mistake to suppose that only green
popers contain this poison. In many other circumstances of life
arsenic is met with. Tven wrappers for sweets, ornaments, and
children’s toys may contain this substance, whilst artificial flower
makers are linble to suffer from symptoms of poisoning due to
the fact that they inhale the arsenic which .is contained in the
flower dyes. The symptoms of this chronic variety of arsenical
poisontng are sore throat, thirst, dryness of the mouth, with swelling
of the eyelids and smarting and redness of the eyes. Loss of appetite
is likewise a common occurrence, with pain in the stomach. The skin
also becomes dry, and may exhibit certain forms of irritation. The
general health is very much affected, sleeplessness being a common
symptom, and diarrheea. The patient loses flesh and exhibits a
general breakdown where the poisoning has been long continued. In
the absence of any special cause for the symptoms, the presence of
arsenic may be suspeeted in the surroundings of the patient, and
wall-papers should be analysed to detect the presence of this substance.

The patient recovers when he or she is removed to healthy surround-
ings and is duly treated with tonies.

Atropine.~—Sec BELLADONNA.
; Baryta or Barium.—The chloride of this substance has some-
tmes caused poisoning through being mistaken for common or Epsom
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ealts. Tt may form o constituent of rat poison, and is of an ex-
tremely powerful nature. _The chicf symptoms noted are pain in the
stomach with purging and vomiting, s feeble pulse, with cramps and
convulsions leading to collapse. The nitrate of barinm has also been
swallowed in mistake for sulphur. The trestment is to empty the
stomach ot oncc, the sntidote being sulphate of soda, given in
tablespoonful doses dissolved in water or milk, Epsom salts or
sulplate of magnesia may also be givcn- in the same dose, whilst
slum in tesspoonful doses dissolved in water might olso be
employed. i

Belladonna, — Belladonna is a substance obtained from the
common plant known as the “ Deadly Nightshade.” The flowers are
of o dark purple hue, and the fruit is represented by black berries
gomewhat Iarger than cherries, possessing a deep central groove or
furrow. Poisoning accidents often occur through children eating the
berriea.  Belladonna is much used in medicine, and is prescribed in
varjous forms. Accidents occasionally happen through the carcless-
ness of patients in taking such mixtares in mistake for internal
medicines. The symptoms of belladonna poisoning consist of extreme
dryness of the month and thront, whilst the water or saliva of the
mouth is suppressed.  Difficulty in swallowing exists, and the face is
extremely flushed.  One of the most important indieations of bella-
donna poisoning is the presence of blurred or indistinet vision, whilst
it is most important to note the condition of the pupils of the eye.
These arc cxtremely expanded, and are insensible to light. In this
connection it may be remarked that foolish women who employ
belladanna as an application to the eyes for the purpase of enlargin:
the pupil very often pay for their rashoess by more or less continueg
paralysis of the muscles of the pupil. The patient becomes paralysed
and is unable to walk, There is great irritation of the bladder and
desire to pass urine, the power of excreting wrine, however, being
sbsent. The skin is extremely dry, and it is curious to note that
belladonna, even when used in medicinal doses, is apt to produce a
rash in the skin resembling that of scarlet fever.

The treatment of poisoning with this substance is to empty the
stomach at once by means of an cmetic. The paticnt is to be kept
awake by all means in the power of the bystanders. A pint of strong
hot coffee may be injected into the bowel, and stimulants sre to be
frecly given,” Mustard should be applied to the calves of the legs.
In the casc of collapse artificial Lreathing should be commenced and
continued if necessary until the patient tends towards recovery. It
may bc noted that prompt treatment in the csse of bi!“nd.bnng
Doisoning is usually followed by admirable results. 1t is of import~
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ance to empty the bladder in this case in order to avoid reabsorption
of the poison, as the kidneys excrete it rapidly.

BRichromate of Potash.—This substance does nob frequently
figure in the list of poisons apt to be used by the public. It is a
substance, however, largely employed in certain manufactories. It
belongs to the class of irritant poisons producing great pain internally
with purging, the pupils of the eyes being dilated and cramps present.
Those engaged in the manufacture of this substance are apt to sufler
from sores on the body, with great irritation or ulceration of the nose
and mouth. As this substance tends to produce destruction of the
tissues with which it comes in contact, it is no uncommon thing to
find the nose specially affected in the case of workmen in bichromate
factories. The treatment for this poison is to remove it by means of
an emetic; the stomach-pump should not be employed. Magnesia
or chalk in milk, white of egg in milk, and barley-water also form
antidotes to the action of this poison. The patient must be kept
warm so as to guard against collapse.

Blue Stone or Blue Vitriol.—See CorrEr.

Caffein.—This substance constitutes the active principle of coffee.
It also occurs in a certain proportion in tea. In medicine it has been
used as a substance for the cure of certain varieties of headaches,
chiefly of the nervous kind. If an overdose of this substance be
taken, pain is complained of in the throat, with giddiness and sick-
ness and pain in the stomach. The stomach should at once be
empt_;ied, whilst stimulants must be given freely, warmth being
applied to the feet and body at large. The patient should be kept
extremely quiet, in a recumbent position.

Calabar Bean.—This bean is otherwise known as the * Ordeal
Bean” of West Africa, and accidents occasionally happen when these
beans brought from abroad have been left carelessly about, children
cating them. The symptoms are giddiness with loss of power in the
legs, twitching or convulsions of the muscles, the pupils of the eyes
being contracted. An emetic should at once be given. The remedy
here would be fifteen drops of the tincture of belladonna given in water
by the mouth or injected into the bowel. This remedy should be per-
severed with, with short intervals, until the pulse begins to quicken
and the pupils of the eyes to dilate. Stimulants should also freely
be given, and artificial respiration resorted to in the case of collapse.

Camphor.—This substance, much used for the preservation of
clothes and furs from moths, has occasionally been responsible for the
production of poisoning. In a case of camphor-poisoning the breath
gives off an unmistakable odour of the substance, the other symptoms
present being- delirium with convulsions and disturbance of vision,
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The pulse grows weaker, but it is notable that no pain, purging, or
vomiting may be present, It is proper in cases of camphor-poison-
ing to empty the stomach at once, to give stimulants freely, and to
give warmth by means of hot bottles and blankets, In more severe
cases hot and cold water may be alternately dashed on the chest.

Cantharides or Spanish Fly,—This substance consists of the
powdered wing covers of certain bectles, Itis a highly irritant poison,
and has frequently been used in the most nefarious way, by adminis-
tering it to women under the idea of exciting their sexual passions.
It may be here noted that no such property is possessed by this
substance, which in medicine is used for the purpose of making fiy
blisters. Great irritation is experienced, especially in the kidneys.
There is vomiting of matters from the stomach mixed with blood.
If this be examined the shining particles of the powder may be noted.
The remedy is that of emptying the stomach at oncc, and there-
after administering any kind of soothing drink such as barley-water,
gruel, linsced ten, or white of egg in water. Do not give oil in
any shape. If much pain exists poultices should be applied to the
stomach.

Carbolic Acid,—See Acips.

Carbonic Acid Gas.—See Surrocation (vol. it p. 244).

Caustic.—Sce NITRATE or SILVER.

Caustic Potash.—Sece ALRAvLIES,

Caustic Soda.—See ALRALIES.

Chloral.—This substance is much used in medicine as a sedative
and sleep producer, cither alone or combined with such substances as
bromide of potash. It is a safe drug if used strictly after the fashion
prescribed by medical men.  When taken in an overdose the danger
to life arises from the paralysing action which chloral exercises on the
beart. It therefore belongs to the order of narcotic poisons, and falls
as regards treatment under the rules applicable to the last-named
substances. The patient here tends to fall into a deep sleep, and to
become unconscions. The face is much congested, the pulse b
slow and wesk, whilst the breathing is also restrained, and may be of
a nomg or stertorous character as in apoplexy. The pupils are dilated,
and the skin surface is cold.  The stomach should at once be emptied
by means of the stomach-pump or by giving any of the emetics already
described. The patient must by every possible means be kept from
sleeping.  Tlo must be walked about, have the chest flapped with wet
towels. Mustard should be applied to the calves of the legs. Strong
black eoffec should be administered as an antidote, this being njected
nlo the .bou‘cl if swallowing is impossible. The patient must be kept
warm with hot bottles applied to the feet, whilst artificial respiration
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should be at once commenced and continued when any sign of collapse
appears.
ppChlm*odyne.-—-—-’l‘his is an extremely useful medicine if adapted
for the cure and relief of many ailments ranging from diarrheea to
bronchitis. The average dose is from fifteen to twenty drops, but in
the hands of foolish persoms, who imagine that a quicker effect is
produced by doubling a dose, chlorodyne may prove dangerous
through its poisonous symptoms. The treatment for poisoning by
chlorodyne is similar to that just described in the case of chloral.
Chloroform.—In a case in which there appears to be danger or
collapse from chloroform which has been inhaled everything should at
once be loosened about the neck and chest, and the windows of the
room widely opened so as to admit fresh air. The tongue should be
pulled well forward in the mouth as in the case of the apparently
drowned, and artificial respiration should be at once commenced and
continued. The head should be allowed to be at a lower level than
the rest of the body, and when symptoms of danger begin to be
apparent in chloroform administration physicians are accustomed to
completely invert the body, holding the body up by the legs and
allowing the head to touch the ground. When chloroform has been
swallowed it is proper of course to empty the stomach. - The antidote
to be given here is carbonate of soda dissolved in water. Large
quantities of this should be given, the patient, as in the case of other
narcotic poisons, to be kept awake, whilst strong hot coffec may be
given by the mouth or injected info the bowel.
. Cocaine.—This substance is much employed for producing what
i3 called local insensibility to pain. Thus it is often injected by the
dentist in order to render the extraction of a tocth more or less pain-
less,‘v\{hxlst it is very often used by eye-surgeons to render the eye non-
sensitive where operations require to be performed upon it. If a solu-
tion of cocaine be actually swallowed an emetic must be at once given
and the patient kept awake. Hot black coffee must be administered.
. Colchicum.—This substance is obtained from the plant other-
wise known as “Meadow Saffron.” It has figured in poisoning
cases, and has been often administered for criminal purposes. In
certain pills known as “gout pills” colchicum forms a chief in-
gredient, and an overdose of such pills might be liable therefore to
mc_luce poisoning. An emetic must be given ab once, the antidote
being tannic acid or gallic acid, in half drachm doses dissolved in -
water. Strong black tea will probably accomplish the same ‘end.
This treatment may be fortified by white of ege dissolved in water,

or by giving barley-water or gruel. If 1 T
lants should be administered. 8 any collapse appears, stimu
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Conium.—See HesLock. .
Copper.—Sulphate of copper poisoning has already been treated
of. If, however, the pure metal which is lisble to Le ‘obtained from
cooking-vessels and in_other ways be the cause of poisouing, the

symptoms will be found to_consist of a strong disa, ceable metallio g,

taste in the mouth, with griping and colic, vomiting and purging. Ver-
digris is atherwise known as the subacetate of copper. The remedy
is to sdminister an emetic by way of emptying the stomach, and to
give large quantities of tepid water.  Afterwards barley-water or gruel
may be given by way of soothing the stomach. If great pain exists,
linseed-meal poultices should be applied over the region of the storach.
Corrosive Sublimate.~—This substance, also known as the
perchloride of mercury, forms one of our most powerful disin-
fectants. It is lisble to be swallowed by mistake if carclessness is
exhibited in dealing with a solution of this substance, which should
aliwnys be eoloured blue with washing blue or aniline blue in order
that its otherwise colourless appearance may be changed to one which
sill naturally appeal to the cye, and thus prevent its being swallowed
in mistake for a harmless fluid. Here we find & metallic taste in the
mouth, the lips tending to show white corrosion. There is diarrhcea
of n painful character, and the matters passed from the bowel may be
mixed with blood. Vomiting is present, very frequently of a persistent
character, whilst great pain exists in the abdomen, ~Suppression of
urine is also present. Occasional cases of poisoning with this sub-
stance have occurred when corrosive sublimate has been used for the
dressing of wounds. The treatment is that of giving an emetic by
way of emptying the stomach. The antidote for corrosive sublimate
is white of egg mixed with water, and given in large quantities, This
Intter fact illustrates our previous remmﬁ: regarding the {requency with
- ) regarding quency wit
which useful substances in the way of antidotes may be found amongst
the ordinary belongings of o houschold.  If white of egg is not to be
had, plenty of flour and water, gruel, or barley-water may be given.
I m(t:xchtcolln%sgi exi';ths stimulants will be required. )
roton Oil.—This is_probably the most powerful i
known. 1If it is swallowed Pby mistynkc for unotl?er sll;ﬂ;tm?:; gag\;:
pain will be present with intense purging, the matter coming %mm
the bowels betng of a very fluid and ‘watery consistence. The stgomach
should ot once be emptied, and white of egg, barley-water, or gruel
be given. An antidote is found in the form of camphor, Ten gr o
of spirit of camphor should be given with sugar, or with milk o
::n ;nmuflc's until ﬁ\ifc doses have been taken. For the pain ilg‘;gz
cal poultices ma: applied to i P .
require to be givci in COE:IIZ of cr}]lu;‘;:. stomach, whilst stimulaats will
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Cyanide of Potash.—This substance is closely related to Hydro-
cyanic Acid, otherwise known as Prussic Acid. Both are extremely
powerful poisons. Cyanide of potash is liable to camse poisoning
accidents from the fact that it is largely used in photography and for
other purposes. It is a poison whose action is of extreme quickness.
There is foaming at the mouth, severe stomach pain, with convulsions
and insensibility. A small quantity of this substance, ranging from
three to five graing, may prove fatal. The treatment must be ex-
tremely prompt. The remedy is to give sulphate of iron dissolved in
water immediately as an antidote. Large quantities of such a mixture
should be given. The stomach should then be emptied by means of
an emetic or the stomach-pump, and stimulants given after the
patient is able to swallow. In order to excite the breathing, ammonia
may be inhaled, whilst hot and cold water should be alternately
dashed on the chest from a jug held at some height above the patient.
Artificial breathing must be resorted to in case of collapse.

Digitalis.—This substance is obtained from the well-known plant
known as *“ Foxglove.” Various preparations of digitalis are used in
medicine, chiefly as a heart tonie. It has been used by quacks for
various purposes, some of them of a very nefarious kind. The
symptoms begin with purging and severe pains. The pulse is very
slow, the matters vomited from the stomach being of a greenish tint.
The pupils of the eyes are dilated, and may be insensible to light.
The effect on the heart is seen from the alteration of the pulse, which
is slow and of a very irregular kind. Death may come suddenly
from the action on the heart. The stomach must at once be emptied.
The antidote here is twenty grains of tannic or gallic acid given
in hot water. Hot strong black tea or coffee may also be given.
It is mecessary here to administer stimulants by way of stimulating
tho heart against the action of the poison. Such stimulants may be
thrown into the bowel if the patient is incapable of swallowing. ~ One
notable point of this treatment is that the patient must on no account
be allowed to rise in bed suddenly, or indeed at all, for some time
after treatment. Any sudden alteration of the position from the
lying or recumbent position into an erect position may be attended
with fatal results on account of the condition of the heart.

Essential Oil of Almonds.—See Armonps, O1L oF.

Essential Oil of Lemons.—See Oxaric Acip.

Food Poisoning.—See Musser Porsoxive.

Fungi Poisoning.—See Musaroons.

: Hemlock:—-:Thls is a poisonous plant growing commonly by tho
wayside. It is liable to be mistaken for parsley, and has caused
poisoning when it has thus been used. It contains an active principle



Lead Poisoning o

ealled confum. The poison produces giddiness of gait, due to the
effect of the poison on the legs, with want-of power in the arms, and
indeed a loss of power throughout t'hc muscles of the_bod({. Th.o
pupils of the eyes are expanded, whilst the sxgirht is affected. This
poison appears specially to act upon the muscles of breathing, this
function being very much interfered with. The stomach should be
empticd at once, the special antidote being tannic or gallic acid, or
strong black tea given in large quantities. A direction in connection
with poisoning by this substance is included in the advice that the
stomach should be emptied again after the antidote has been given,
Warmth must be applied to the feet and body, stimulants given, and
in case of collapse artificial respiration must be practised. .

Henbane.—In poisoning by this plant use the means deseribed
under the head of BELLADONNA.

Hydrochloric Acid.—Sce Acps.

Hydrocyanic Acid.—Sec Prussic Acto.

Jodine.—This substance is much employed in the preparation of
e oo oo ** rused as an appli-

rcasionally happen

1ses vomiting and

urging, with pain and heat in the stomach. If the vomited matters

e analysed they will be of a yellow colour, while if starch has been

contained in the food they may be of a bluish tint, because starch

with iodine forms a blue colour. The proper treatment here is to

empty the stomach, and then to administer starch and water or

gruel in large quantitics. White of egg and water may be given if
starch is not at hand.

Laburnum,—This is an extremely poisonous tree, inasmuch as
mostly all its parts are liable to produce toxic effects, seen in purging,
vomiting, and convulsions, with ultimate drowsiness and unconscious-
ness.  Children arc sometimes sufferers in this case from cating the
pods.  The stomach-pump should be used or an emetic given, whilst
stimulants must bo ngministcrcd. Hot strong coffee should be given
by the mouth or administered by the bowel, and hot and cold water
alternately dashed on the face.

Laudanum.—See Orrow.

Lead.—Whilst a very small quantity of lead contained in the
water we drink will suffiee to produce the symptoms of poisoning by
this metal, it may become o souree of danger through taking sugar of
lead, othpmxsc known ns acetate of lead.  Lead poisoning Is also apt
to oceur in a more or less chronic form through the absorption of lead
by the skin in the case of persons who are employed in white lead
factories. The symptoms are dryness of the throat, with a metallic
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taste in the mouth. What is called “lead colic ” refers to another
symptom, namely, the presence of a pain of the description noted in
the abdomen. The muscles of the belly are described as tending to
exhibit a rigid appearance. There may be no diarrheea. Cramps in
the legs, with a want of power in the muscles of the lower limbs and
convulsions, make up the list of active symptoms. Where chronie
lead poisoning is present, as in the case of lead workers, these
symptoms are more or less present, but in the less intensified form
the presence of lead poisoning may be indicated by the fact that a
blue line is developed along the gums. Also in chronie cases of lead
poisoning owing to paralysis of the muscles which raise the hand, we
find the condition present known as * wrist drop.” In a case of
acute poisoning, say, by swallowing a certain quantity of sugar of
lead, the stomach must be at once emptied. The antidote for this
poison is diluted sulphuric acid in water. Half a drachm constitutes
a dose. Ipsom salts, or sulphate of magnesia or sulphate of soda,
may be given, half an ounce being dissolved in half a pint of tepid
water. Thereafter milk, white of egg, or barley-water may be given.
Hot poultices to the stomach will relieve the colic pain. The treat-
ment of chronic lead poisoning is, of course, a matter for the medical
man.
Matches (poisoning by).—See ProsproRUS.

Morphia.—See Orium.

Mushrooms or Fungi (poisonous).—It is an extremely difficult
matter for uninstructed persons to distinguish between members of
the group of fungi which are eatable and those which are poisonous.
Hence mistokes in this direction are frequently followed by serious
symptoms, seeing that many fungi develop highly poisonous prin~
ciples. Only a botanist acquainted with the various fungi can pro-
nounce definitely regarding the edible nature of different species,
hence people will be wise to limit their foods in this respect to
the ordinary or common mushroom. The symptoms are those
of great infernal pain, accompanied by vomiting and diarrheea.
Brzgu} symptoms are apt to be induced, and the person may become
delirious. ~ The pulse is slow, the breathing interrupted, and the
pupils of the eyes expanded. Wherever poisoning of this kind occurs
give an emetic af once. The typical antidote is tincture of belladonna.
T'wenty drops. of thxsi may be given in water, and the dose repeated in
half-an-hour if required. When the symptoms have abated, castor
oil should be given in order to dispose of any poison which may
remain by means of the bowels. When the heart appears to be
weakened, the patient should be kept in a recumbent position and
stimnulants administered, whilst warrath should be applied to the
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ods by means of hot bottles to the feet, and for any pain in the
ﬁlun)mc  hot poultices may be nsed. A word may be {'”c added, to
the efleet that it s always dangerous fo tarm up any dish con-
tuining mushrooms, The process of reheating appears, to have a
certain effect in imparting to otherwise harmless fungi powsomous
pmpcrﬁc& . . . .

Mussels (poisoning by).—On various cceasions epidemics of
poisoning due to eating mussels have been reported, and deaths in
cortain enses have been yecorded as the result of eating the shellfish.
The high probability is that mussels taken from fresh and clear sca-
water are perfectly healthy food, more especially as they are not
caten in o taw Btate, but used in the boiled condition, When, how-
ever, mussels happen to be taken from any place to which sewage has
necess, a8 for example from docks or mear piers, or when they have
been removed from the sides of ships, they appear to acquire poisonous
propertics and to be ca;lx)a‘tﬂe thus of giving rise to severe symptoms.
The signs of poisoning by means of mussels consist of severe pain in
{he stomach, with vomiting and purging. There is a dryness of the
throat. Cramps are present in the legs, whilst severe itching of the
ekin has been noted in many cases. As is the case with all animal
poisons, such cases generally end fatally from the effect of the toxic
principles upon the heart. The stomach in such cases must be
cmptied at once. Thereafter castor oil should be given in order that
the bowels may be cleared. The treatment here is to keep the
patient perfectly quict, and to administer stimulants very freely.
These may cousist of any form of aleohol ranging from brandy to
champagne. At the same time, in consequence of the shock which is
sustatned and of the enfeebled action of the heart, the patient is to
be kept warm by every Eossihlc means. If sny epecial antidote be
required for potsoning by means of mussels,” belladonna may be
ndm’lx_ri\lxstcrcd nfs iudi?ntc{)l in the preceding section.

The remarks applicable to mussel poisoning a
ordinary food pm‘ggm'ng. Where nnyl') tainted fopoﬁlyog lj.z tl(::::tscfi:{
which, without being obviously teinted, has dev,eloped poisonous
Fr_mcxplcs called “ ptomaines,” the rules for treatment are those just
aid down in the case of mussel poisoping, An emetic should bJ
oﬂgfc administered, s dose of castor ofl given by way of GICzArinnet 1111:
L T e e e v o

; t severe purging, pain, and eoll
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Nicotine.—See Tosacco. .

Nightshade.—See BrLLADONNA.

Nitrate of Silver, otherwise known as caustic and lunar caustic,
is commonly used as an application to warts and corns. It is largely
used in photography, and also in medicine for diseases’of the eyes,
and for the cure of other ailments. In its common form as used as
an outward application it is seen in sticks of what are popularly
called “caustic.” Where this poison is the cause of illness common
salt 1s the antidote. This should be given at once in water or milk
in fairly large quantities. The stomach should then be emptied by
the action of an emetic, and afterwards white of egg in water or
barley-water be administered.

Nitre or Saltpetre.—This substance has occasionally been
swallowed in mistake for common salts. It produces purging with
severe pain in the stomach and vomiting. The remedy is to remove
the poison by means of an emetic or the stomach-pump, and to give
white of egg and water or oil. If stimulants be needed in con-
sequence of the patient showing symptoms of collapse, brandy and
water may be given. It is of importance to keep the patient
thoroughly warm here, so as to counteract the effects of shock.

Nitric Acid.—See Acps.

Nitrous Oxide Gas.—This gas, otherwise known as-* laughing
gas,” ag is well known, is employed by dentists in order to produce
temporary insensibility during the extraction of teeth. Wherever
any dangerous symptoms appear in connection with the use of this
gas, the tongue should be well pulled forward and the mouth
examined to see that no obstruction to breathing exists. Artificial
respiration should be at once commenced, the doors and windows
being opened in order to secure the presence of fresh air. Hot and
cold water may be alternately dashed on the head and chest. The
inhalation of oxygen gas is also recommended by way of restoration.

Nutmeg.—This familiar substance has sometimes been taken as
a domestic medicine. It has acquired in some quarters a reputation,
totally undeserved, as a means for procuring abortion. An overdose
produces delirium with giddiness and a tendency towards uncon-
sciousness. Vomiting takes place, and extreme thirst is also repre-
sented. The remedy is to empty the stomach, to administer strong
black coffee, and to give stimulants thereafter.

Nux Vomica.—See STRYCHENINE.

Opium.—Opium is a substance which in itself contains a con-
siderable number of separate principles. One of the best known of
these is morphia itself. Opium, or some of its derivatives, enters mnto
the composition of a considerable number of medicines. Laudanum
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{r the tincture of opium, whilst preparations of opium alto form pro-
minent ingredients in various mixtares and medicines used for the
production of sleep, for the treatment of diartheea and like affections.
Cases of poisoning by this substance may also be represented by the
cating of popptes or poppy heads, from which plant opium is derived.
The symptoms of opium poisoning consist first of & state of excite-
ment or exhilaration. This is common to most narcotic poisons.
Thereafter succeeds drowsiness, which, as it deepens, passes into
unconscionsness, coms, and finally death. In opium poisoning a
characteristic feature is the extreme contraction of the pupil of the
eye. This is exactly the opposite of the condition we have scen
to be represented in poisoning with belladonna, where the pupil is
extremely dilated. Also if a person is found unconscious from
aleohol poisoning the pupils of his eyes will be dilated, and not con-
tracted. A caution should be given here to mothers to the effect
that children are much more susceptible to the action of opium
than adults, hence the importance of guarding against the giving of
mixtures of a soothing order to children, seeing that many of these
contain opium and arc apt when incautiously given or carelessly
used to produce serious effects.

In any casc of opium poisoning, as in the case of narcotic poison-
ing at large, the stomach should be emptied. The patient should be
kept awake by all means in onr power. Strong hot coffee or strong
black tea should be administered, by the bowel if incapable of being
administered by the mouth. » Cold water should be poured by way of
a douche upon the head, this practice being repeated at intervals,
As belladonna has an action antagonistic to optum, thirty drops of
the tincture of belladonna may be given in water by the mouth, this
dose being repeated in a severe case in from a quarter to half-an-hour
if necessary. We have to rely upon artificial respiration where
collapse is imminent. It is not proper to give stimulants in a case
of opium po'xsoning.

Oxalic Acid.—See Acips,

Paraffin Oil.—This oil has been oceasionally swallowed by
mistake. It produces pain in the throat and affects the heart and
breathing. The skin is extremely cold and clammy, with the pula
feeble. Great thirst is often present, and if the quantity swallowel
has heen sufficient, insensibility may ensue. The odour of the havath
should give an indication as to the poison which has been swallawed,

o treatment here is at once to empty the stomach and to hevp tha
patient warm.  Stimulants may be freely given to countersy %a
effect of the poison on the heart.

Phosphorus.—This is a somewhat important peleen, fronn, {e
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action of the heart and lungs is frequently followed even in severe
cazes by success. '

Sugar of Lead.—See LEAD.

Sulphate of Copper.—Sece CopPER.

Sulphuric Acid.—See Actps.

Tartar Emetic.—See ANTIMOXNY.

Tartaric Acid.—See Acips. )

Tobacco.—Tobacco, like alcohol, whilst harmless enough in a
proper dose or when properly used, is apt to produce certain definite
symptoms when from one circumstance or another it is taken in an
overdose, or 5o applied as to injuriously affect the body. ~Occasionally
persons who chew tobacco may exhibit symptoms of tobacco poisoning,
whilst when tobacco has been applied, as is the custom in some parts
of the country, to open wounds, symptoms have arisen from absorp-
tion of this substance. The symptoms are those of faintness and
weakness of the heart’s action with vomiting. The,throat and the
brain powers are also affected, whilst the pulse is of & weak character
and the skin eold. If the pupils of the eyes be examined, they will
at first be found to be contracted as in opium poisoning, and ab a
later stage expanded. The treatment is to empty the stomach by
means of an emetic, and to administer tannic acid or strong black
tea, the acid being administered to the extent of half a drachm dose
in water. This may be repeated as frequently as necessary. Stimu-
lants should be given freely and the body kept warm. As in the
case of digitalis poisoning, it is important that the patient should be
made to rest in tho lying posture, and be carefully cautioned against
assuming the upright posture until he is well.

Turpentine.—This substance has occasionally been taken in an
overdose for the cure of worms. The odour of the breath would form
one of the most important points in ascertaining the nature of the
poison. The symptoms of turpentine poisoning are those of brain
disturbance and giddiness, the pupils of the eyes are contracted,
and stertorous or noisy breathing, and occasionally convulsions are
seen. In the urine which is passed, a strong odour of violets can
he perceived. Rmpty the stomach at once, and then administer an

ounce and a half of magnesin or Bpsom salts in water as a purgative.

For the irritation of the stomach and digestive system at large, give

white of egg and water, or barley-water, or gruel. It would be

proper in the case of pain continui i
proper i P inuing to apply hot poultices to the

Verdigris,—Scc Corprr.

Zinc.—The only preparation of zine which ma

that known as chloride of zinc. y here be noted is

This is used in certain ways, but it
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fs more commonly found forming the essentiol feature of that disin-
fectant known as *Sir Willinm Burnett’s Disinfecting Fluid.” It is
» corrosive poison, and produces those well-known cffects upon the
mouth and lips peculiar to corrosivo poisons. Great pain is experi-
enced in the stomach, whilst the vomited matters contain traces of
Bood. The pupils of the eyes are dilated, Convulsions are generslly
present, with paralysis of the muscles. Seeing that this is one of
those poisons which are apt to destroy the stomach, it is not permis-
sible to give an cmetic. The remedy is carbonate of soda, or
carbonate of potask, or washing sods dissolved in water. A large
quantity of such a mixture may be given. Milk and eggs may also
be frccf;' administered.  Other remedies are found in_the shape of
tannic acid, gollie neid, or strong black tea. To relieve the pain,
thirty drops of laudanum may be given in water, and poultices applied
to the stomach.

FOREIGN BODIES IN THE EYE, EAR, NOSE,
THROAT, AND WINDPIPE

By the title “foreign body ™ medical men mean to indicate some
patticle or object of larger size which has lodged in some organ or
cavity of the body, with the result that its presence canses a greater
or Iess amount of irritation or it may be even danger to life. A speck
of dust in the cye may thus be held to represent “a foreign body,”
criu.nlly with a fish bono in the throat rendering swallowing painful ;
while & mass of food impacted in the windpipe rendering ehoking
inninent, with naturally a certain risk of o fatal result in the latter
case, lllu_stmtcs the condition in question. It is well, therefore, that;
the public should be instructed in"the proper means to be adoptéd for
th(;lx_'chci‘ ?ftﬁuch accidents, ix}usmudl; 8s a vast deal of pain, to say
nothing of the prevention of possible inj
pm\'!gn%e 3 P p permanent injury, may be

Foreign Bodies in the Eye.~The cye being an
delicate organ of the body is singularly linble tg exhibita lnrég Z:x::l}:t
of irritation from the presence within it of any body however small
A speck of dust, 2 small portion of cinder, of a very small fly may
Eive rise to & very large amount of pain, whilst more serious lg;‘c tby
ciscs in which some corrosive or burning substance (of which lime 'g
}_ ¢ most common example) has invaded the organ of sight. Deal; lw
nl(l]‘s;ﬁxxnt“hcemaplteh cases in which af fragment or particle has gnh:g

mity e oye, we must first of all note that i 2
majority of cases the forcign body lies on the out:rl:z:;]ac?zf‘taﬁ:
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eyeball and is covered by the upper id. A distinction must there-
fore be made between an aceident in which such a body is merely
lying on the surface of the eye and one which has_penetrated the
eychall. The latter case is nof unfrequently exhibited by a workman
who gets what he calls “fire” in his eye, this being the term applied
to o small particle of metal which has flown off a larger mass..

The first rule here is that of avoiding any rubbing or irritation of
the eye. It may be frankly admitted that this is a rule in some
cascs cxtremely hard to follow and to practise, but it nevertheless
should be distinctly observed, inasmuch as the rubbing ‘ xyﬂl o
merely increase the irritation, but may have the effect of driving into
the substance of the cye a'particle which may at fivst only have heen
reposing on the surface of the eyeball. Also we should remember
that where say o particle of lime has injured the eye the rubbing will
tend to break down the one particle into many and thus possibly
cause a much more widespread injury to the organ of sight. It will
be noticed of course that on the entrance of a foreign body into the eye
the sceretion of tears is markedly increased. This is Nature's way of
attempting to limit the irritation, sceing that the tears tend to wash
the eye surface and thus possibly to remove the offending particle.
Probably the first direction therefore which should be given when any
foreign body has gained admittance to the eye would be to keep the
cye perfeetly still before assistance can be rendered by placing over
the eye a pad and fixing it in position by means of a handkerchief.
In simple cases where a mere speck of dust is irritating the eye the
flow of tears may remove it, sided by blowing the nostril on the side
of the injured eye, at the same time closing the other nostril with
the fingers.  As the tube by which the excess of tears escapes opens
into the nose we can sce that this process might have the cffect of
bringing down into the nose the offending particle.

Another simple mode of removing a foreign body from the eye i
that of drawing the upper eyelid well down over the lower, so that
the cyelnshes of the lower lid act as a kind of brush which sweeps the
inner surface of the upper lid, and this may remove any particle
which is adhering thercto. The use of a small picce of clean white
blotting paper gently passed inside the upper lid, and cautiously
swept across from one side of the eye to the other, may be effective
1n removing small particles. A horse hair has also been used for this
purpose, the hair being bent into a loop, passed under the u per 1id
and swept over the eycball. P

Everting the Lids.—If these measures fuil to remove the
foreign body, then recourse may be had to a very simple expedient
which mny be readily enough performed by any one possessing a
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seady hond  This procedure s deseribed as that of crerting the
upper cyclid—that is, of turning it back so as to gain a view not,
mercly of its under surface but also of the surface of the cyeball, the
patient in auch a case being made to Jook downwards and fnwards
towards the mose. In order to perform this simplo operation, the
injured person should be seated in a chair with his face to the light.
1le must be made to look downwards, and the operator standing
behind him as the head is bent slightly backwards grasps the upper
cyclid by the eyclashes with the thumb and forefinger.  The eyelid
hans thus to be drawn upwards from the flobo of the eye. This being
done it may ba everted backwards simply on itself, or if preferred it
may be turned over o thin penholder or knitting-needle which has
been laid lightly on the upper surface of the lid. In this way any
particle which has become embedded on the under surface of the
eyelid may be scen ond removed. In order to remove the particle,
use the edge of a fine cambric handkerchief which has been' dipped
in tepid water. 1f any irritation of the eye remains a drop of castor
oil or olive oil may be placed between the lids.

A very useful rule, indeed, in dealing with foreign bodies in the
cye and the ear is that which teaches us, that whilst we might do
harm by placing other substances in either organ of sense, we cannot
do wrong, when in doubt, by placing s little pure oil therein, -

Corrosives in the Eye.—A special advice must be given with
reference to the treatment of the accident where lime has gained
sdmittance to the eye. The danger herc is represented by the
possibility of corrosion or burning of the cyo owing to the caustic
property of the lime. The dircctions for treating this accident
should be rigidiy adhered to. If the patient is scen at once after
the lime has gained admittance to the cye, the eye should be well
washed out with a solution of vinegar in tepid water, say about
one part of vinegar to six or seven of water. "The upper lid should
tlso be everted 8o that all particles of lime may be'in this way
removed. Thereafter place a drop or two of castor oil on the
cycball, and kecp the eye closed for a time, placing a pad of clean
lint wrung ont of cold water over the eye.  If the accident is not seen
immedistely after its occurrence, or if Vinegar is not at hand, simply
sluice thc_cyc_ with warm water, and place a drop or two of castor o}l
or olive oil within the eye, pending further treatment at the hands of
the doctor. If any weid, sach as sulphuric acid (or vitriol), gets inta
the eye, it should be thoroughly washed out with a solation of ki
earbonste of soda of the strength of five prains to the ounce of wat .
Th‘crv:aﬁcr the eye should be treated with castor oil, as alread ;'{nﬁi
cated. Where aeid has injured the lids and the eyeball, they at.oul3
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be dressed with carron oil and lint. Carron oil, it may be mentioned,
is a most useful application in all cases of burning, and is made by
mixing equal parts of linseed oil and lime water. If the eye is injured
by, say gunpowder, all the loose powder should be removed from it
by means of a syringe and tepid water, the water being injected under
the upper eyelid at the outer edge of the eye,so that it may effectually
wash the whole surface of the eyeball. The front of the eye should
also be examined and all particles of powder removed, a little oil being
afterwards placed on the eye. Finally, it should be noted that where
any foreign body has become fixed in the eyeball, a not uncommon
result of “fire” in the eye, the proper treatment is to place a little oil
in the eye, as described, with a dry pad over the eyeball, and & bandage
80 as to prevent all movement of the eye. This course will lessen irri-
tation until the arrival of the surgeon. The value of this rule consists
in its tending to impress upon the ambulance student the danger
which may ocecur in respect of the infliction of injury on the tissues of
the eye by any clumsy attempts to remove an object which has become
fixed therein,—(See also section on Eyr Diseasgs.)

Foreign Bodies in the Ear.—With respect to foreign bodies
in the ear, we naturally here deal with an organ that, in respect
of its external parts at least, is less sensitive than the eye. A very
important caution, however, should be given here in the shape of
warping that no force or roughness must ever be exercised in con-
nection with the attempted removal of any object which has gained
admittance to the car-canal. The presence of a foreign body here
is not dangerous to life, and if gentle means for its removal are not
successful, the patient can perfectly well wait until the services of
a doctor can be obtained. These remarks are made because cases
of injury to the drum of the ear are not infrequent in the case
of children who, having placed an object, such as a cherry-stone,
in the ear, ate apb to be subjected to rough treatment by way,
of removing it. Such instruments as hairpins and other things
roughly used may cause permanent injury to the hearing, besides
setting up a risk of inflammation -of the brain where the injury is
of severe extent.

" To remove a foreign body from the ear, a hair-pin, judiciously used,
miy be tried. The patient should be placed so that the light shines
in0 his ear, and the blunt end of the pin can then be carcfully passed

into the ear in the hope of looping the object outwards, A piece of
waxed twine or thread, looped, may also be used for the same purpose.
If these mensures fail, syringing the ear may be tried. Tepid water
should be used, and the stream of water should be directed along the
roof of the ear passage so that the backwash, as it were, mayctend
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Piz. 21~Flm of Trrigating the Nostril by Siphon-Apparates,

Foreign Bodies in the Nose,—Except in the case of
children playing tricks upon each other, or 1t may be in the
case of insane persons, the presence of foreign bodies in the nose
way be described as o compamtively rare occurrence. Cherry
rloner may be, however, introdnced into the nose of z ehild
by eome of its companions. The best method of removing theze
foreizn bodies is to try to dislodge it by pressing on the oppovits
coatril and then forcibly blowing down the obstructed nmostril  1f
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tais fails, a pair of ordinary tweezers, or better still, forceps, pasg,ed
carefully up the nostril, may succeed in dislodging and securing
the forcign body. If, however, any further difficulty may be experi-
enced, and if the foreign body is fixed somewhat high up, a plan which
is extremely successful may be carried out as follows: A syphon tube
should be used, similar to that employed for the giving of injections.
The jug must contain a solution of salt and water, becanse plain
water slone is extremely irritating to the nose. According to the
height at which the jug is placed, so the force of the water will be
regulated. The tube of the syphon is placed in the opposite nostril
to that which is blocked up. If the patient now keeps his mouth
open and water be drawn down the pipe or syphoned off (Fig. 21),
the eprrent will tend to return by the nostril which is blocked, and
thus in all probability force the offending particle out. -

Foreign Bodies in the Throat.—By a foreign body in the
throat is here meant the case of an object which has been so far
swallowed and has ultimately come to lodge in the asophagus or
gullet—the tube leading to the stomach (Fig. 22, s). Where the
lodgment has taken place at the back of the mouth or root of the
tongue and top of the windpipe, the case, in all probability, becomes
one of choking, and will be considered in the section devoted to the
treatment of the accident in question. The common case of a fish
bone lodging in the throat illustrates the accident under consideration.
Even a very small fish bone thus placed may cause a fair amount of
pain and irritation in swallowing. An ordinary mode of getting rid
of such a foreign body is that of chewing & mouthful of hard crusts of
bread, and then swallowing them with a large gulp of water. If this
does. not succeed, and if the obstruction still remains, it may be
advisable to try what vomiting may accomplish. In this case it is
necessary, of course, to have some materials in the stomach, say the
crusts of bread and water. A draught of salt and tepid water, or
from twenty to thirty grains of ipecacnanha powder taken in water,
will produce vomiting, when the upward rush of matter from the
stomach may suflice to clear the gullet. It has been advised in some
cases that when a bone has stuck in the gullet it may be dissolved by
the patient swallowing at intervals a weak acid mixture, which any
chemist will compound. TFailing the removal by these simple means
of any obstruction of the gullet, the patient must be taken at once to
the doctor who possesses certain ingenious applinnces whereby objects
lodging in the gullet can be trapped and removed. Where objects
have liJcen swallowed and have passed safely enough from the gullet
mfo the Stomﬂ‘}h, 1t 1s necessary to ohserve certain precautions by
way of proventing further and possible injury., In the case of coins,



Choking 75

pins, and the like being swallowed, see, nbove all things, that no purga-
tive medicine is given. What is required in a case of this kind is not
to stimnlate the movements of the stomach and bowels, but rather to
glow them. Therefore we must give diet so that what is swallowed
will tend to become entangled, as it were, in the food in order to
be rafely passed. In such a
case give o solid diet, consist~
ing, say, of porridge, bread and
butter, suct dumpling, and the
like. Later on in the history
of the case the doctor may con-
sider it advisable to give amild
purge of castor oil by way of
assisting the removal of the
foreign body.
oreign Bodies in the

‘Windpipe. — When any for-
cign body cnters the wind-

ipe, £o that from its position
it tends to obstruct the free
current of air passing to and
from the lungs, a very grave
danger to life is therchy en-
tailed. Unless relief is obtained
in a grave case the paticnt dies
of suffoention, and as this event .
may take place within a very H

few minutes, it is seen that \\“—‘_:L \" "\
relief in cases of choking must i

be afforded with great promp- _ F1osa—Sectionof Head and Neck Tarte,
titude if it is to be of any = . .7, S0 ol
rervice at all In order to  f, LeMm . T Lt e
understand more perfectly the t X e
nature of the procedure to be e s
adopted in cases whero s mass L. L)) . -
of fogid (;)r other object has
gained admittance to the windpipe, it is neceessary first of

have regard to the anatomy of Itlhxt’:cp:u-ts iuvolvcd.r} In an onfilia:;
section of the head and neck (Fig. 22) we notice the windpipe (f, 1)
lylng to the front of the neck, as can be noted by feeling the
gristly rings embedded in the windpipe and which serve to kee
the _tube patent and open consistcnt{;' with the movements of thle,
neck. At the upper part of the windpipe & prominence known as

\
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« Adam’s apple” practically indicates the “front of the organ of
voice (7). 1n a section of the head and neck we notice the opening
of the windpipe or glottis (f) at the base of the tongue, this opening
being guarded by a lid termed the epiglotiss (y), which acts in
swallowing by closing or at least overhanging the entrance to the
windpipe, thus preventing in the natural act of swallowing the
entrance of food to this tube. The food passes beyond and over the
epiglottis in the act of swallowing, and thus gains access to the
gullet or proper channel for its conveyance to the stomach.

We may now note that any cause which during the performance
of the swallowing act tends to keep the epiglottis (y) from acting
and from fencing the windpipe, or otherwise causes the opening of
the windpipe to be lefs unguarded (c.g. speaking or coughing when
swallowing) will favour the entrance of food into this tube. ;

How to treat Choking.—It may be noted that in the vast
majority of ordinary cases of choking the mass of food which pro-
duces the symptoms does not pass into the windpipe, but lies
practically at the root of the tongue (f). If it should have gained
admittance to the windpipe at all it may be considered that it
will lie at the top of the tube. If this be so, it lies within reach
of the forefinger. What ought to be done in such a case is that
the patient should, if possible, be at once laid on the ground, and
oll articles of clothing instantly removed from bis neck and throat.
The head may be supported on a low pillow, using some object or
other to be placed between the teeth so as to prevent the jaws closing
upon the operator’s fingers, The fore and middle fingers should then
be passed i at one side of the mouth and towards the back of the
tongue. The fingers should then be swept fully and completely across
the 700¢ of" the tongue from one side of the mouth to the other, so
that in their passage they will tend to hook forward any object which
may be occupying the situation in question. In this way an ordinary
case of choking will be relieved through the foreign body being hooked
forward into the mouth. It is a matter of the greatest importance
to note that part of the direction which insists on the finger being
pushed into the mouth at one side. If the finger is thrust sbmigh?;
in in the middle line, the probability is that its tip, coming in contact
wgt;h t}xe mass pf food, would tend to force it farther down into the
windpipe, and in all probability so to convert a simple accident into
o much more serious one. As regards the position of the patient it
may be noticed that by some authorities it is recommended that the
E:i%nglozf ttgze (}z?ltxcfnt in the lying-down position should be turned to one
Dty the ¢ hZ: beel; c:;ig;x; cases the use of such an instrument as a

mended by way of pulling forward the
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ol, but the fingers bave the tremendous sdvantage over all other
:I;;arlsinuccs, in that %hcy are not m'crelg sensitive objects and can gmge
us aware of the presence of & forel%:l ody, but they can practically be
at once converted into serviceable hooks, so that the object occupying
the position in question can be brought forward into the mouth,

in connection with the accident of choking, it has been sometimes
recommended that in the case of young ehildren who may have
swsllowed some loose body of the nature of a coin or marble, the child
ghould b inverted and held up for a moment or two by its heels. To
this plan, or to the familiar slap between the shoulder-blades, no ob-
jection can be offered, provided it is done instantly, and provided the
object is of a Joose character, and such as may be supposed to roll ont
of the mouth by the ordinary action of gravity. At the same timé
this practice should not be resorted to in preference to that of using
the fingers as already described.

1f the foreign body actually gains admittance to the windpipe (f)
and passes down within that tube, the ease becomes naturally of a more
serious character, and the aid of a surgeon will undoubtedly be needed
in order to extract it. Dut s a body which gains admittance to the
windpipe must be of smaller calibre than the windpipe itself, in such
cases it is advisable to try what a change in the position of the
patient may do in order that he may assume that position of body
which wiil allow air to pass by the side of the foreign body to the
lungs.  In this way a suflicient amount of air may be provided for
his breathing until the arrival of the surgeon. Supposing he cannot
breathe when Iying on his back he should be placed on one side or
the other by way of ascertaining if the foreign body in this way may
ehift its position,

Opening the Windpipe.—Finally, in cases where the upper
part of the windpipe and organ of voice are obstructed by some
foreizn body which it has been found impossible to remove, a
simple chmtxon may be performed with the possible effect of
saving life. This operation’is named that of laryngotomy, or in
other words that of opening the larynx or organ of voice, Naturally
this operation would be of no avail in cases whero the foreign body
had passed downwards into the windpipe. The patient is laid on
bis back, a pillow being placed under his shoulders, and the head
drawn back over the pillow. . The head is held perfectly straight,
and the blnd_o of a clean_penkmfc is then passed into a notch rupning
across the windpipe, which ean casily be felt when the chin is lifted
about an inch or so below the prominence known as * Adam’s apple.”
Thas the knife will naturally pass into the windpipe, and then tha
opening can be somewhat enlarged. If the patient is in extremis,
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and death scems imminent from suffocation, the rush of air inwards to
the lungs through the opening thus made will in all probability be
the means of saving his life. 1t is important to note that in the per-
formance of this operation very little bleeding takes place, but the
blood should be carcfully guarded from gaining admittance to the
windpipe. A tube of some kind should be placed in the opening, and
sceured round the neck by means of tapes. Then a flannel or sponge
wrung oub of hot water should be placed over the throat, whilst the
paticnt must rest in & room, the atmosphere of which is kept moist
by means of a bronchitis kettle placed on the fire, and which dis-
charges stcam into the room. In some cases, after the removal of the
forcign body, the patient may appear in a state of collapse, and breath-
ing also may appear to have stopped. In such o case it will be proper
at once to begin and continue the work of artifieial respiration,
whereby, as in cases of apparent drowning, suffocation from gases and
the like, we imitate the movements of breathing. This Jatter subjeet
will be found fully described under the head of the resuscitation of
the apparently drowned.

SUNSTROKE OR HEAT-STROKE o

Under the name of sunstroke or heat-stroke we have to include
what in all probability arc two distinct varieties of an affection the
result of exposure to heat of an extreme character. There can be
little doubt that even a comparatively moderate degree of heat will
oceasionally produce effeets on the human body in consequence of
some condition or other preventing the due regulation and control of
the body’s temperature.  This control is largely a matter of nervous
action associated with the work of the skin in throwing out per-
spiration, which, by its evaporation, keeps the body—surfacg cool, and
thus maintains o moderate degree of temperature of the blood, It
13 not nccessary that the person who suffers from heat-stroke should
be cxposed to the blazing rays of the sun, for we find heat-stroke
occurring in the stokecholds of steamships and even in the case of
saldiers on the march. In all probability fatigue and a low condi-
tion of body represetib circumstances which tend to the onset of this
?.ﬂme'nb. If we divide the cases of so-called sunstroke into those
t\l‘\f“ 1 as mfn]xp]e heat-stroke, and, secondly, into those included under
: ?zlnnc of heat fever or heat-apoplexy, we may within short compass
e able to indicate the treatment available for aceidents of this kind.

]y
. S'Sjrrr&l(;l)élon}s.-—:lhe symptoms are shown in great weakness, sick-
B"I{IX;S{;SUI{'IQ(D}.SQ, z:l‘ ;;enk pulse, sweating, and general paleness of the
. ‘ ero e . N
re are also of course signs of fainting, and uncon-
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away by covering the hands with dry cloths, When he has been
removed from the wire, place him in a recumbent position, remove
the clothing from his neck and chest, and pall the fongue forwards,
If the shock is very severe, and he is in a state of collapse, begin
* ot once the process of srtificial respiration deseribed under the
section dealing with the recovery of the apparently drowned. Cold
should be applied to the head, and a mustard plaster may be placed
at the back of the neck and the skin over the Tegion of the heart,
The patient must be kept warm by being wrapped In blankets. Hot
bottles may be placed at the feet, and in the opinion of certain
physicians recovery may be aided by i jecting into the bowel o
solution of hot water in which salt has been dissolved.

Lightning Injuries,~—In the case of lightning-stroke, the
proper treatment is to place the patient on the ground, doucheing
cold water on the face and chest, having removed the clothing from
the neck and the latter region. It will be proper to cmploy the
process of friction of the body with warm hands or with warm
flannels.  Astificial respiration should he at onee commenced if the
patient is in an unconscious state. Laster on & small amount of
stimulants may be given at short intervals. It is needful to remark
here that in case of apparent death from lightning-stroke, as in the
case of apparent death from drowning, artificial respiration should
be persevered with for a considerable time.

THE NATURE AND TREATMENT OF FITS

By the term fit is popularly understood an affection of one kind
or imothgr, the main feature of which is the presence of unconsciovsness
or insensibility on the part of the person attacked. Various meanings
areno doubt attached to the term * fit,” regarded from sn ordisary or
popalar point of view. Therefore one of the most important points
to be attended to in dealing with this subject is to insist upon the
recognition of the fact that the word “fit,” as popularly nsed, has
no special significance or value whatever. This arises from the fact
that fits of very different kinds fall to be included in the list of such
ailments or casualties, and as one fit differs materially in its nature,
sz;I its symptoms, .nm‘i in its treatment from another, it is obvious
thacbt:::m g';eneml significanco of any value at all can be attached to

Bearing this fact in mind, we ma
different Linds of fits with which we ary(; liable to i

: 1 meet in the eourse
of our ordinary existence, and to duly detail the symptoms by which
x

roceed to enumerate the

M.H,P—In,
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each can be recognised, and the treatment appropriate to each variety
applied.

PpThe Fainting Fit or Syncope.—We may begin in order
with the kind of fit which is most frequently and commonly repre-
sented in our midst. This is the ordinary fainting fit, or, as medical
men call it, an attack of syncope. This accident is liable to occur
practically anywhere. It may oceur in the home, in a public assemblage,
or under any circumstances of life whatever, The common causes
are first of all those of a mental kind, which may be summed up
in the word “shock.” A severe fright, the reception of bad news,
or sometimes the reception of news of a pleasant and unexpected
character, will produce the faintness. The physicsl causes range from
a person who takes undue exercise on an overloaded stomach to the
breathing of o hot and stuffy abmosphere. A typical instance of a
fainting fit being produced probably by a combination of hoth causes
would be found in the case of an individual who, say, listening to an
ambulance lecture in a hot room, is mentally perturbed by the de-
seription of how to check bleeding. The idea here of treating a
wound which might have no effect upon him or her under ordinary
circumstances, supplemented by the breathing of a hot, stuffy, and
close atmosphere, 1s readily caleulated to bring about the occurrence
with which we are dealing,

_ The symptoms of the fainting fit are casily noted. In -the first
instance it is caused by a temporary weakness of the heart's action, in
consequence of which a lessened supply of blood is sent to the brain.
This at once produces a fecling of faintness, which may lapse into
insensibility. The person falls to the ground, and on noting his
appearance we find him with a cold, clammy, and pale skin. His
lips and face are pale, and if we raise the eyelid and touch the ball of
:che eye we ﬁx}d it makes no response to the touch, thus showing that
insensibility is complete. If we feel the person’s pulse we find the
heart-rate to be considerably reduced, and the breathing will in all
13robu13111ty also show a certain amount of slowing down.

With respeet to the treatment of the fainting fit we may obtain a
valusble hint here as elsewhere from the teaching of nature. When a
person fnlnt§ he folls to the ground. In such a position kis head s
kept low. ~ This is precisely the proper position in which gvery person
who has fainted should be placed. ~ Not merely so, but the legs msy
be lifted so as to keep the head lower than the rest of the body. The
prineiple thus illustrated is that of assisting the heart in its work
of sending o sufficieney of blood to the brain. When this has been
nccomplished the fainting person recovers his consciousness.. On
no account should a person who has fainted be set upright in =
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¢hair, for the reason already explained that in such a position the
heart, which is temporarily weakened, cannot atisfactorily do its
duty or increase its action.

A Golden Rule.—One of the golden rules of ambulance work—
there are several of these rules to be%)ome in mind by the student—in
dealing with not merely a case of ordinary fainting, but with all cases
in1chich a person is found, unconscious, is that which teaches us that all
clothing should at once be removed from the neck and chest, and that
by passing the finger into the mouth we should assure ourselves that
no obstruction to breathing exists. The value of this latter caution
becomes apparent when we reflect that in the act of falling, a set of
false teeth may readily be displaced from the mouth, and passing
to the back of the throat obstruct breathing and eause death by
choking, thus converting a simple occurrence into s fatal accident.
Having removed the patient’s clothing, and placed him in a recum-
bent position, it is of importance also to note that he must be treated
in o pure atmosphere. ~If the faint has taken place say in a close
room, it would be folly to treat him in such a place. Therefore
remove him ab once to a pure atmosphere, and when the clothing
has been removed from the neck and chest, and the head has been
kept low, an ordinary fainting case will terminate by the patient
recovering consciousness. If, however, this latter result should be
delayed, smelling salts should be applied to the nostrils, and in more
severe cases, especially where there appears to be some tendency to
heart-weakness of a definite type, it might be proper to place afew
drops of brandy or other stimulant inside the mouth, although we
ought to bear i mind the general rule that an unconscious person
should not have anything administered by the mouth at all. Finally
it may be noted that by way of preventing fainting we may again
gain & hint from nature. When a person feels faint, acting on the
idea that more blood ehould be sent to the brain, the best position
to adopt is to stoop, so that his head practieally approximates to his
heels. * By simply bending down in this way, many cases of impending
fam%x;‘g m%ght‘ e tavoi(led.

e pileptic Fit.—This fit is popularly known
“convulsions,” It cannot be denied thft l:.his t{escriptionaiss 2;;:2{
priate enough. If we describe the symptoms exhibited in a typical
case of this kind many readers will doubtless be able to recomniss
the nature of the ailment. A man is passing along the strect.” H
suddenly gives a cry, although this first symptombis not inv: 5 ble
found, and then fallsto the ground. He next begins to throw h{ma A
and Ilsegs abou, in the * convulsions” familiar o the public, H;: izzgs
is also bent in various directions, and he may in his struggles injur}e’
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himself by coming in contact with objects around. His face is pale;
the muscles of his face are likewise thrown into spasms. Trothy saliva
issues from his mouth. If the eyeball be touched it will be found to
be perfectly non-sensitive, so that no doubt exists that the individual
is perfectly unconscious. As the convulsions continue blood may be
seen to issue from his mouth. This latter symptom is explained
by the fact that he has bitten his tongue. Also, if the hands be
noticed, the thumbs will be found in consequence of the muscular
spasms to be firmly drawn inwards and bent upon the palms. Alto-
gether the appearance of a person in a fit of convulsions, or as we
may more properly term it, an epileptic fit, is a somewhat terrifying
spectacle. It is, however, a case in which the instructed bystander
may be able to render valuable assistance by way of preventing the
patient from injuring himself.

Treatment.—Epilepsy is a disease of the brain. Therefore we
recognise at once an epileptic fit as an outward manifestation of a trouble
with the cure of which the ambulance student has no concern. In other
words, his treatment of the epileptic may be summed up in the advice
that he must Leep the patient from injuring himself. The epileptic
patient should be removed to a quiet room. He ought to be placed on
o mattress or rug on the floor. He should not be placed on a bed or
sofa, for the obvious reason that his movements cannot be restrained
there, and that he may in his convulsive efforts throw himself on the
ground. Attend first to the golden rule, and remove all clothing from
neck and chest. Then restrain the movements. By restraint is not
meant that any roughness whatever should be used, for if we attempt
to foreibly control the movements of an epileptic whose muscles are
struggling against us we should probably end by either breaking his
bones or rupturing his muscles. . The proper method is to grasp the
arms by the wrists and the legs by the ankles, and to restrain the
movements even if we cannot stop them. In a longer or shorter
period the movements will cease, the patient will open his eyes, and
will Jpresent a comparatively dazed state. The fit has then passed off
leaving him in an exhausted condition. ’
TheArz:tiIgt?ortant Point.—Now comes an important piece of advice.
it tlc): e I}J;ly nutural}y feel inclined to sleep, and may be therefore
T ed o any cas};e ie must be carefully watched, because a second
e e e i o ol ey i oo
e aofion ot Y with the bed-clothes, or, as has hap-
pen i hen after his recovery he has attempted to walk home, he may be
seized with another fit.  1f this occurrence takes place in a dangerous
Pa}”lb of the road he may sustain a serious injury. The treatment of
cpulepsy 1s necessarily o matter for the physician, but we know that
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in the occurrence of an epileptic fit of tho kind Ju§t_dcscﬂb°a the
main line of the treatment is simply that of restralning the move-
ments of the patient and placing him in such a position that recovery
may resdily take place. . . .

In many ambulance text-books it is advised that some object bo
laced between the jaws in order to keep the tongue t:rom being
itten. This is a reasonable enongh piece of advice, but, if followed.

whatever object be used to keep the jaws apart must be carefully
watched in order to note that it does mot gain admittance to the
mouth ond thus complicate matters. The importance of seeing that
no obstruction to breathing exists in the mouth can be readily esti-
mated, o5 has been mentioned in the case of the fainting fit. Through
the convulsive movements of the jaws, false teeth may readily be
detached and choke the patient.

The Apoplectic Fit.—The terms “apoplexy” and “ epilepsy™
are frequently confused. It must be noted that the terms apply to
two distinet ailments, The treatment and the cause of attack or
seizure are very different in the one case from that which applies to
the other. An apoplectic fit is the result of either the rupture of o
blood-vessel in the }f))rain or the blocking of a blood-vessel by a blood
clot. In either case the functions of the brain are interfered with to
a greater or less extent, much depending in this case upon, first, the
size of the clot, and, second, the particular region of the brain in
which the clot or blockage is represented. Apoplexy is a common
enough ailment in persons above middle age, and when it is
mentioned that paralysis to a greater or less extent, either affect~
ing one side of the body or both sides, is a result of apoplexy, we
can understand the somewhat complicated nature of this nilmen'r in
respect of its effects upon the body at large.

en a person is struck down with apo

once falls' senseless to the ground, The Eygsgoymge;xr? :f x;:xlg,;t

different nature from those wo have witnessed in an epileptio fit. }‘y

apoplexy the person les like & Jog; there are no convulsive ;novn

ments of his body. The face of the apoplectic mon is flushed 3

congested, and his breathing is of what is called a stertoron A racter

in other words, the sound is that which might be emitted ic a{("chlc o

snaring taking place in the throst. When we look at En ndof
may perceive In most cases tha at tho fuoo wo

the other, the muscles being d:t- one half of the faco is altered from

: awe to one side. On ¢ i

:;3} a:dc:se;g ‘x:;lls:x: {onndzhas a rule, helpless and npml':;;sségc t}‘x(xl
&« here the ocenrrence of ieians

mxplegtrgt, or pamlys'w of one side of t?:ee %og;z,nh I};hx;;s;c‘n;]ns }i?irm
in the case of thix half-paralysis of the body the m,])nr)ut/no ti(:
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brain will be found on the opposite side of that to the side of the
body which is affected. . .

The duration of the unconsciousness, as has been explained, will
depend on the extent of the injury to the brain. In a mild case con-
sciousness may be recovered very speedily, whereas in severe cases
wecks may pass without the person awakening, and in fatal cases the
unconsciousness sooner or later merges into death.

Treatment.—In the treatment of apoplexy the golden rule must
again be followed. All clothing must be removed from the neck and
chest. - The patient must be conveyed gently and skilfully to bed, He
must be placed in a darkened room. The head must be kept high in
{his case, which is the opposite of the fainting fit, seeing that we do
not desire that more blood than is necessary should go to the brain in
the case of an apoplectic man. Another most important rule in the
treatment of apoplexy is that no stvmulants must be given. Bear
this rule very clearly in mind, for the plain reason that there are
many persons in this world who are prone to give stimulanfs in all
cases of accident. If a person seized with apoplexy has any stimulant
administered to him, we readily sce that such administration will
increase the action of the heart, and will thus, by sending additional
blood to the brain, tend to make matters infinitely worse in that
important organ. For the rest, the patient must be skilfully nursed,
and the doctor sent for. If medical aid be long delayed it might be
of importance to place & couple of drops of croton oil on the tongue
of the patient by way of procuring action of the bowels. Applica-
tions in the form of ice-bags to the head, or clothes steeped in cold
water and vinegar, also form adjuncts to the treatment,. :

Drunk or Dying P—In connection with apoplexy, it is neces-
sary here to mention a very important circumstance which has a
very direct bearing on the safety of the public. In newspapers wo
may frequently read paragraphs bearing the above heading, and
detailing how the police, finding a man in what is apparently a dead-
drunk state, have taken him to the police-station, placed him in a
ce{l, and, on the supposition that he was sufferine from an excess of
drink, have left him the}e for some hours. Laterbon it has been dis-
covered that thfi man is dying from a brain-seizure of the nature
of apoplexy. Naturally this treatment is much resented by the
PUbhcg who _recognise that “some one has blundered” If the police
made it a binding rule that all cases of insensibility, whether due to
drink or to any other cause, should be seen by a doctor at the carlicst
possible opportunity, they would not be liable to be charced with
culpable neglect, - °

A typieal case of this kind wmay be readily described. A man is
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found lying in the strect apparently dead-drunk. The policeman’s
mode of diagnosis is rough and ready. He detects the smell of
aleohol in the man’s breath, and naturally concludes that he is a
“drunk and incapable” subject. On this supposition the man is
treated simply as a drunkard, whose best refuge is a cell in the
police-station. Even if the man were insensible from alcohol alone,
and could not be roused, he is as distinctly o case for the hospital or
physician as ¢ man who has b ious through l
tng a dose of opium, or the man who has been struck with an
apoplectic fit. Deaths from excess of alcohol are mot uncommon,
and therefore if & man reslly suffering from such excess died in a
police-cell, the matter is obviously one reflecting quite as much on
the credit of the police as if the supposed drunk man were allowed
to die in the station, when in reality he had been struck down by
apoplexy. Furthermore, the police should remember that apoplexy
often occurs in drunken subjects. The effect of excess of alcohol is
witnessed in disease of the blood-vessels of the brain, seeing that it
renders them less elastic, and therefore more likely to be ruptured.
The case of = person, therefore, who has really not been absclutely
dronk, but who on emerging from a public-house is struck with apo-
plexy, can readily be imagined as one which is liable to be thorougfly
misconstrued.  If every unconscious man were seen by a medical man
as soon as possible after he came into the hands of the police, those
most regrettable incidents of persons dying in police-cells without
attention would be avoided.

The Urzemic Fit.—Uremia is a term applied to certain bodily
results in the way of disease caused by the accumulation in the blood
of certain waste bodily products which in health are excreted or got rid
of by means of the kidneys. One result of this accumalation is that
the blood acquires poisonous properties, and when these latter reach
a certain stage of development, they affect the brain and nervous
centres, producing what we term 2 urmemic fit. It will be under-
stood, therefore, that practically this fit is associated with Lidney-
disease. The symptoms here may resemble zomewhat those of
epilepsy.  They are preceded for a certein time by headaches, pains
in the muscles, and twitchings. When the convulsions occur there is
frothing at the mouth, with breatbing of the character we notice =
apoplexy. The patient falls unconscious, and after the convulsess
cease he remains in what is called 2 comatome or dull and =¥
state. Blindness is noted to follow 2 fit of this kind, or even sc=*
times to precede it, but this condition peszes off in the ever: ¢ =%
patient recovering. Tt will readily gfunrlerzwal that z p==
suffering from 2 fit of this kind may be misteken for z e =5
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water will probably be found as efficient a means ns any other for
ending the fit. . . .

Epidemic Hysteria—It is curious to notico that just as a
fainting fit in one person may produce a like occurrence in another
through some form of sympathy, so ane hysterical woman may
cause & number of others like constituted to pass into fits.
Epidemics of hysteria have been known to oceur in convents, in
schools, and like places. There is ope important caution regarding
hysterical girls which should not be neglected. Whilst an ordinary
passing hysterical fit is a matter of 10 conseguence whatever, and
simply reveals an ebullition of temper, if a person on the otber hand
exhibits a tendency to the recurrence of such fits and frequently
snffers from them, passing into the hysterical condition on the least
provocation and on the slightest notice, such a case should not be
treated on the principles just laid down. 1t is obvious that here the
nervous system of ihe individual is thoroughly upset. Therefore,
assuming that a state of ill-health is responsible for the hysteria, the
services of the physician should be sought by way of removing the
bodily weakness, and in this way of curing the disease.

The Feigned Fit.~—A feigned fit represents an impostor’s trick,
wherehy in great eities men who make a livelihood out of the credulity
of their neighbours eontrive frequently to reap a rich harvest. In
London an individual who practises his trick, against which the
ambulanee student should be on his guard, is known as the “ King of
the soapy fits.” This seizure generally takes place in the neighbour-
hood of a publichouse. The individual falls, he begins to throw
his arms and legs about, feigns unconsciousness and foams at the
month. If the character of the mouth secretion be noticed, it will be
obgerved to be of o much more frothy character thean is natural to an
cpileptic person. This result or symptom is produced by means
of & piece of soap which the person has concealed in his mouth.
Sympathetic bystanders who rush to his assistance probably open his
waisteoat, and the.re is frequently found attached to the front of his
shirt o placard which informs “ kind Christian friends” that the in-
dividual is subject to these fits, and that brandy is the proper
remedy. Uninstructed bystanders immediately proceed to put this
recommendation into force. After ho has thus obtained what may
be. called “drinks on the cheap,” he rises, still carrying out his
mimicry of a dazed condition, asks for alms, which are readily given
to him, and departs to resume his labours in a fresh and distant part
of the town. "It need bardly be said that the remedy for l;izis
description of trick is to be found in the shape of a policeman, a
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conviction before the magistrate, and frec board and lodging ab the
city’s expense for a dertain period. :
Unconsciousness and its Causes.—Having already dealt
with the subject of insensibility as related to fits, it may be useful if,
by way of addendum to this topic, we devote a few remarks to the con-
sideration of unconsciousness at large. This information is necessary,
secing that a person may be found in o state of insensibility from
causes other than those represented by fits, It may be regarded as
of the highest importance that the ambulance student should as far as
possible endeavour to ascertain the particular cause of the insensibility,
sccing that the treatment of one case, as has already been noted,
differs materially from that appropriste to another. If we sum up
the causes of insensibility, we may thus enumerate them :—First,
unconsciousness arising from shock or collapse. This condition, we
have already seen, is represented in most cases of injury. Second, we
find cases of insensibility arising from fits of various kinds. The
speeial symptoms of fits have already been noted, ranging as these
accidents do from the simple fainting fit, to apoplectic and epileptic
fits. A third series of cases of unconsciousness are those of tnjury to
the head in the shape of concussion of the brain or fracture of the
skull, with consequent compression of the brain. A fourth series of
cases are those due to the action of certain kinds of poisons, of which
aleohol and opium are the principal representatives; while a fifth
class includes results due to suffocation, drowning, and other causes
leading to the production of insensibility. It is not necessary
in this place to enter into detail regarding the special features
presented by each of these different nccidents. A fow points are
however, permissible concerning the general youtine which should be
observed in determining in what direction our services in the way of
ﬁrstLaid }nayé)e properly applied. d
caving fits out of the question ittt i
s}ngck3 which has already be%n treat’egndwglizaomégégg z?tl',lt?uf;g;lc ‘? f
tpuries of the head and brain. If a pérson is ?ound insensibl 3
if we suspect he has suffored any injury of the head res 1{-,'0,(\'&1}
:}r}xgensixbllit;y, a close examination of the head should be em‘:xdg.lc 113
8;‘;‘;‘ “R’GWO may be able to detect the occurrence of swelling of the
sea ps,mfncrcs%lblof bruising, while on carefully passing our hands over |
fra ¢ of the scalp, we may detect the presence of fracture, and
Imd a movable portion of bonme wher h ' 1di
The pr e we should expect solidity.
presence of wounds and of bleod should be looked for i
cvent. If bleeding i found to 1o ¢ looked for in such an
the nose, §t weil pr%bnbl pago dx;clal occurred from the cars and from
of the sl has tabon )Iy'xc o {‘1 at a fracture of the base (or floor)
place. The presence of this latter symptom i=
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therefore a valuable one in indicating to us the probible source of the

conscionsness. .
e In the case of a person tho has swallowed some narcolic poison
(that is one tending to produce insensibility), we shonld find first of
a1l absence of any external injury sufficient to account for_ the insen-
gibility. If the case happened to be one of aleoholic poisoning, the
emell of the breath wonld be probably sufficient to indicate the
cause of the unconsciousness, but we must again remind the reader
that 5 drunken man might be seized with apoplexy, and his uncon-
sciousness might be due to the latter cause and not to the effects of
alcohol.  This topic has already been treated under the head of
“Drunk or Dying?” In the case of opium poisoning, or poizoning
by other narcotics, the condition of the pupil of the eye should be
carefully looked at.  Here we should expect to find no odour of
slcohol and no head injury. The particolar symptoms of alecholie
poisoning and of opium poisoning will be found duly dealt with under
the section devoted to the subject of poisons at large.

How to Treat Unconsciousness.—The general rules jor
the treatment of unconsci may be therefore briefly summed
up by saying, that where any doubt exists regarding the camse of
the unconsciousness medical aid should be sent for at once. In
the next instance, the golden rule which applies to all cases of
usnconsciousness should be followed, namely, removal of all clothing
from the neck and chagt. The mouth should be examined to see
that no chstruction to breathing exists, and the tongue should be
pulled forward. The body of the patient should be laid flat, and
the head kept moderately high. It might be well to apply cold
to the head, whilst as 'a general rule, warmth to the feet by
means of hot bottles should be secured. The patient should be placed
in a cool room amidst plenty of fresh air. When in doubt as to
the cause of the unconsciousness never give stimulants at all, and
remember also another golden rule, that against trying to make
o0 unconscious man swallow. It has already been noted as a
matter of importance, that the body should be carefully examined
to ascertain the existence of woundsof all kinds, whilst the possibility
of the existence of broken bones should not be overlooked. The
brﬁathm_g may also be noted, seeing that, as in the case of apoplexy,
the particular character of the respiration gives a very definite clue to
the nature of the allment. If vomiting has taken place, the vomited
matters should be carefully preserved by way of providing material
for chemical analysis. As the ambulance student ma; have to
come face to face with cases of crime as well as cases of accident,
be onght to observe distinetly the position of the body when found
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‘kewise any other circumstances connected with the state of the
%ﬁggg (such asyany particular disorder of d{:ess), wh_ilst he should also
take possession of any bottles or other objects which may be found
in close proximity to the patient. Valuable clues can be afforded
to justice in cases of crime through the bystander carefully noting the
circumstances connected with the discovery of the patient.

ON THE METHODS OF LIFTING AND CARRYING
THE INJURED

People frequently meet with accidents or are taken suddenly ill
at o distance {rom their own homes, or from a hospital, and it then
becomes necessary not only to render jfirst aid, but also to see that
the patient is conveyed safely and without further injury to his
home, or at any rate to the nearest shelter. :

Whether or not this proves a difficult task will depend on the
nature of the injury, the locality in which the accident happens, the
number of people available who are competent to help, and upon the
appliances which can be obtained.

The principles of transport are to keep a patient safe whilst he is
being carried, and, as far as possible, to carry him in the way that
is most comfortable for him in his condition. ~Cases of severe injury,
such as fractures of the skull or of the thigh, must always be carried
in the lying down position, and for this purposc a stretcher of some
sort must be obtained, or the patient with or without the stretcher
might have to be carried in some form of wheeled conveyance or
ambulance waggon ; but if the injury be not so severe, or one in
which the lying down position is not absolutely necessary, the paticnt
may with help be able to walk home, or he may be warried without

the nid of a stretcher, consequently the modes of transport are—

1. By bearer.

2. By stretcher.

3. By waggon.

In the following pages an endeavour is made, with the help of
plotographs, to show how an injured person may be carried with
rafety, and with as little fatigue as possible to the helpers, by one,
%wo, and three bearers. ’

»One Bearer.—In cases where the injury is not very severe, and
the patient can wallk, one person can give considerable assistance in
the foﬂpwngg manner: St;anding at the patient’s side, say bis right,
and fncx}xg in the same direction, the bearer passes his left arm 80r0S3
the patient’s back, snd places his hand firmly on his left hin. The
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ot fall either backwards or forwards (Fig. 26). In descending
;a llfjx?lder, the bearer may let go the patient’s hand, and have bo};h his
hands free o grasp the sides of the ladder. This is the fireman’s Uft,
and is well worth practising, it being the easiest and safest method
by which one bearer can remove a helpless person. _ .

Two Bearers.—When there are two persons available, it is of
course very much easier to lift an injured man and carry him for a
considerable distance, and they may adopt any of the following
methods. °

1. Fore and aft carry.

2. Two-handed seat.

3. Three-handed seab. -

4. Four-handed seat.

5. The Human Stretcher. '

The first two methods mentioned are the most suitable for the
removal of unconscious patients, or for those whose arms are injured.
The three- and four-handed seats are best for those who can support
themselves by putting their arms round the bearers’ necks. In
describing the different methods the bearers will be spoken of as
No. 1 and No. 2.

Fore and Aft Carry.—Having got the patient into the sitting
position, bearer No. 2 passes his arms under the patient’s shoulders,
and locks his hands over his chest. No. 1 places himself between the
patient’s legs, with his back to him, and supports a thigh under each
arm. Everything being ready, the bearers rise together, No. 2 giving
the time. The patient lies in the position depicted in Fig. 27.

Two-handed Seat—To form the two-handed seat, the hearers
stand half-facing each other, and lock their right and left hands, palm
upwards, or hook their fingers, to form the seat: with their other
hands they firmly grasp each other’s shoulders, their arms forming the
support for the patient’s back (Fig. 28). To lift the patient on to the
two-handed seat, No. 1 stands on the right of the patient in a line
with his hips, and No. 2 on the left. Bot%x bearers kneel down on the
knee that Is nearer to the patient’s feet, and get him into the sitting
position, and support his back with their other knees. They then
lock their right and left hands under his thighs, and grasp each other’s
shoulders firmly with their other hands (Fig. 29), thus su porting the
patient’s back. They stand up together—No. T giving the time, and
the patient lies as seen in Fig. 30. If the patient has to be carried
some considerable distance, the bearers will find that there is less strain
on the hands that form the seat if they fold a handkerchief diagonally
——-kn?t the ends firmly, forming a ring, and grasp this rather than each
other’s hands, as they are usually directed to do.
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Three-handed Seat.—This and the following method are only
suitable for patients who can raise themselves and do not need to be
litted off the ground, To form the seat, the bearers si':zmd hnlf-fn.mng
each other. No. 1 standing on the right of the patient, grasps his
own left forearm with his right hand, kouckles upwards, and the left
forearm of No. 2 with his left hand. No. 2 grasps the right forearm
of No. 1 with his left hand, and completes the seat; and further,
places his right hand on the left shoulder of No. 1 to form the support
for the back (Fig. 31). Or No. 2 disengaged may be used to support
ap injured limb. The bearers then lower their hands sufficiently to
‘allow the patient to take his place on the seat, the latter supporting
bimself by placing his arms round their necks.

Four-handed Seat, or sedan chair, is the most comiortable of
all the seats for the patient, and as his weight is distributed over
all the four arms that go to make it, it is also the easiest for the
bearers. To form it the bearers stand facing each other, and they
each of them grasp their own left forearms with their right hands,
the back of the hands being upwards, and each other’s right forearms
with their left hands (Fig. 32), thus forming a square seat. To get
the patient on %o the seat, the bearers stoop till it is low enough for
him to sit on it—he supporting himself further by placing his arms
round their necks,

The Human Stretcher.—This is a modification of the two-
handed seat, which {s useful for lifting and carrying a patient in the
recumbent, or semi-recumbent position,

1.~—Two bearers face each other and stoop, one on each side of the
patient. They clasp their left hands beneath the patient’s hips in the
manner of shaking hands,

2.—The bearer on the patient’s left passes his right hand and fore-
arm under the patient’s head, neck and shoulders,

3~The bearer on the right passes his right hand and forearm under
the patient’s legs,

4.—The bearers rise together and carry the patient, feet foremost,
by short side paces (Fig. 344). .

. . Three Bearers.—When three beaters are available, and the
Injury is situated in the lower extremity and no stretcher is obtainable,
;W?bgfl themnlusiutgft f}lﬁ &patﬁﬁnt b}}; the tv;o-handed seat, already de.
Tied, w e akes charge of an inj

limb in the manner illustrated in Fig, §§ 4 supports the injured
en members of ambulance classes ate being instructed in the
{zg::ég ;fx XHJ"ll‘rlfd lgiisl(\lln% by hand-seats, the followilﬁg form of drill,
e R.AM.C. o’ i : ’

Office, should be adopted :“Trammb, published by KM, Stationery
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“The bearers will be formed up in double rank and numbered. Odd
numbers, Right Files. Even numbers, Left Files. ,

¢y —On the command ‘Form Two-handed Seats,” the right files
turn to the left, the left files turn to the right. )

“ 2 —The right files bend the fingers of the right hand at the second
joint, back of the hand uppermost. The left files bend the fingers of
the left hand at the second joint, back of the hand downwards. The
right and left files hook the hand together, each placing the disengaged
hand upon the other’s hip. On the command,  Files Right and Left—
Turn,’ the files resume the position of attention and turn in the original
direction.

* Substituting ¢ Three-handed * and  Four-handed ’ for the words
‘ Two-handed,” the formation of the other forms of hand-seats are
gone through in the same manner.

“To practise the members in the lifting, lowering, and carrying
by hand-scats, a number of patients should be provided and directed
to stand when the exercise is in three- or four-handed seats, but for two-
handed seats they will be directed to sit on the ground. On the
command being given, ‘ Collect ‘Wounded,’, each right and left file
will double up to its patients, right files to the right and left files to
the left of patients, and if to be carried off by two-handed seats, they
will kneel on the knee nearest the patient’s feet, and form the two-
handed seat beneath his thighs, as already described, the bearers
rising steadily together, lifting the patient off the ground. On the
word ‘Advance,” the bearers step off, the right files with the right and
the left files with the lgft foot, marching by a side step in which the feet
are alternately crossed, one before the other. On the word © Retire,”
the bearer to right of patient marks time, the loft bearer wheels round,
both moving on when square.  On the word ¢ Halt,’ the whole company
halts.  On the command * Lower Wounded * being given, the bearers
Jncel and gently place the patient in a sitting posture on the ground
and stand up, still facing inwards, On the command * Squads, Fall in,’
they will fall in in their original positions.” \

THE CONVEYANCE OF INJURED PERSONS ON
STRETCHERS

In a large number of cases the injury to the patient is of such a
nature that hie must of necessity be carried in the lying-down position,
whilst in others the distance he has to be conveyed 18 50 great as to
render it impossible for him to be carried by hand-seats, Under
these circumstances some form of stretcher must be employed. A

stretcher is a portable bed, which is made light enough to be carried
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by two men, with a patient lying upon it, and strong enough to bear
the weight of the patient. Thero are many varietics of stretcher in
use, but that most used is the * Furley ”* Stretcher.

The “Furley"” Stretchers—Tho “ Futley " Stretehers aro
of thrce patterns, viz., * Ordinary,” “ Telescopic-handled,” and
“Police.” In general principlo they aro alike, the component parts
being dcsiﬁnnted the poles, handles, jointed traverses, runners, bed,
pillow sack and slings,

The Ordinary Stretcher is 7 feet g inches in length, and 1 foot 10
inches wide, Tho bed is 6 fect in length, and the handles 10} inches.
The height is 57 inches. The weight is 2 to 22 Ibs, At tho head of
the stretcher is a canvas overlay (the pillow sack), which can be filled
with straw, hay, clothing, ete., to form a pillow, The pillow sack opens
towards the head, and its contents can therefore be adjusted without
undue disturbance of the patient. The traverses are provided with
joints, for opening or closing the stretcher, The Telescopic-handled
pattern is very similar, but the handles can be slid underneath the
poles, thus reducing the length to 6 feet. This arrangement is of great
value when working in confined spaces, or when o patient has to be
taken up or down & narrow staircase with sharp turns. Tho Police
stretcher is similar to the Ordinary pattern, but is more strongly made,
and has, in addition, straps for securing a refractory patient.

When closed, the poles of the strctcher lic close together, the
traverse bars being bent inwards, the canvas bed neatly foﬁlcd on the
top of the poles and held in position by the slings which are laid alon,

.the canvas, and secured by a strap, placed transversely at the en
of each sling, being passed through the largoe loop of the other, and
round the poles and bed.

When 2n accident occurs in the narrow workings of a mine, in the
hold of a ship, or in a sewer, it frequently happens that the length of
the stretcher or the narrowness of the passage renders it impossible
to carry the stretcher horizontally. To overcome this difliculty somo
stretchers are made with telescopic handles, whilst others are con-
structed to permit of the patient being carried in a vertical position,
Amongst the best kmown of the latter form are Furley’s Lowmore
Jacket, in use in the pits at Lowmote, near DBradford, and the Hinged
Pit Stretcher of the St. Andrew’s Ambulance Association, which
admits of the patient being drawn up to the pit mouth in a sitting
position if neceesary,

The Neil Robertson Streteher, vaed in the Royal Navy, has
been devised for rafely moving the wounded out of difficult places
Inaceessible to the ordinary stretoher with stiff poles; it envelops the
wounded man in & proteoting, bus eomoewhat fexible case, and can be

MILP~—q11, ¢
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slightly bent in turning corners and when being hoisted up from the
stokehold ; it is made of stout canvas 65 inches long, cut into shapes
to fit the different parts of the body, and secured by canvas straps.
The stretcher is stiffened by bamboo slats sewn to the canvas. There is
a central backbone of stout rope passing along the under surface;
this has two beckets on either side, which can be used as handles for
carrying or for securing tackles when slung. At the head the rope
ends in a rope grommeb, which takes extra security from two brass
eyelets let into the canvas. At the foob the rope ends in a galvanised
iron ring, which is also secured to the canvas.

In towns, and districts where the roads are good, and an ambulance
is not available, the quickest and least fatiguing method of removing
injured persons is by means of the wheeled litter, It consists of two
distinet parts—an ordinary stretcher such as has been described, and
a wheeled support, upon which the stretcher is placed and fixed. The
stretcher being detachable, it is placed on the ground, and the
patient laid wpon it in the ordinary way. It is then lifted and
placed on the support, and one man can easily push it along.
An awning completely shelters the patient.

IMPROVISED STRETCHERS

. In some circumstances no regular stretcher can be obtained, and
1t then becomes necessary to improvise one, and the material from
which it is constructed will depend on the locality in which the
accident occurs, Illustrations of three varieties of improvised
stretchers are given. Tig. 35 shows a wounded man being carried
on a pole and rug stretcher. When rifles are used, they must in the
first place be nspected, and, if found to be loaded, the cartridges
withdrawn and the magazines emptied. Next, “ spread a blanket
on the ground ; lay two rifles (fitted with fixed bayonets protected by
their bayonet scabbards) parallel to one another, each ten inches from
the centre of the blanket, both muzzles pointing to foot of stretcher,
tr}gger guard outwards; turn up a fold of the blanket, six inches
gll e,_ﬁover the ends of the butts; fold the right side of the rug over
: lcdmhe on that side to the rifle on the opposite side, and then similarly

c; blt evleft side. A stretcher is thus formed, consisting of three folds
fift dfmheb, the end at which the butts are being the head end. It is
'whc lang. carried in fz}le"manner laid down for carrying stretchers
A Bﬂ %31)11)% waggons ” (“ Manual of Stretcher Drill ”—Alex. Napier,

Another stretcher may be made 3
being substituted for they rifles, ¢ in exactly the same manner, poles
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Tig. 37 illustrates the pole and rope stretcher, which {s made with

two poles—any poles of sufficient length and st'rcngth will do equaily
well~and a long strong picce of rope, which is wound {rom side to
side alternately rosnd l(jilch lialole, land tx:g pieces of wood may be
fastened at cach end to keep the poles apart. .
*  Fig. 38. The pole and goat stretcher is made by taking two coats,
or, what is better, a great-coat and a coat, and through their sleeves,
which are turned inside out, passing two poles. The coats are then
buttoned down the middle and pinned to each other where they meet,
when the stretcher has the appearance shown in the illustration,
where, however, two short lengtﬁs of wood were tied to the ends of
the poles to act as traverses.

\r\)’hﬂst the foregoing examples of improvised stretchers have been
given as indications of what may be done, it must be clearly under-
stood that there are many other expedients by means of which the
difficulties which arise when no proper stretcher is obtainable may be
overcome. In towns—doors, shutters, ladders, &c., may be converted
into comfortable stretchers by spreading mattresses and Tugs over
them; whilst in the country, gates and hurdles are always available,
and with one or other of these, together with a blanket and some
straw, efficient stretchers can readily be made. Duch, however, must
always depend on the ingenuity displayed by the workman and, of
course, on the sppliances at his command.  Always test an improvised
stretcher before using,

STRETCHER DRILL

For the efficient working of a stretcher, four is the full comple-
ment of bearers required; three, however, can manage almost as
well, provided the distance the patient has to be carried is not very
great; and frequently, indeed, two men are called upon to do the
work of four, which, of course, renders the task much more difficult,
Assuming that an accident has occurred—in a factory, for instance—
and that four men have been told off to undertake the removal of the
patient: one of them takes command of the party and calls himself

" No. 4,” the others being designated 1, 2 and 3 respectively. Having
obtained the stretcher, which is closed, No. 4 directs No. 1 to take
the foot end of the stretcher and No, 3 the head end. They grasp
both handles with their right hands and hold them at the full extent
of their arms, with the rollers directed to the tight. No. 2 places
himself midway between No. T and No. 3, and No. 4 one pace directly
behind No. 3. * In this order they carry the stretcher to the immediate
vicinity of the scene of the accident, and No. 2 and No. 4 attend to
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- foot of the stretcher with
No. 1 stands between the\l:andle;t a:;t a;hge t?vae  + the handles at tho
his-ack to Szl . pagtix enntt’a;xg‘\'soa 2 and 4 take up their positions on
head, facing the pahent, NC AU 2 sont’s hips.
cacch side of the sfretcher in line Lnth the patient’s trstcher," Nos. 5
- > dles; * Lift stretcher,
and 3 stoop down and ﬁrllxll}f{n “gmspthe stt}::tgla; i eNo. 5 or tho man 1’3. :
tgeyhrisg slowlg'mfl;‘c':gg;’v bis fime from No. 1, the man at the foot,
the head, care g ’ 4 “ March,”
and leepog the sf;tﬁ?fdfﬁrﬁceﬂifz o e the right, and
Y 2, an 5 N0 9 W ;
,};oxsxﬁrr’cbing ﬂ:;‘ bearers take short paces of twenby 1;:3011!95, hwestslil;]l;
Lnees beat, and raise the feet off the ground as little as po 0
(Fig. 43}—the object in Nos. T and 3 breaking steps being fo pretvin
the tendency to roll, which would be communicated to the stretcher
were they to march in step, whilst the short paces with knees bent
Jossens the up and down motion of the stretcher. In addition to the
above rale, the following must also be carefnlly observed in marching
with a loaded strefcher :~— . .

1. The patient must always be cartied feot first, except (a) in
going up ull, when he is to be carried head first, and (B) in going
down hill with a patient suffering from a recent fracture of the thigh
or leg, wha must be carried kead first, the stronger and taller bearer
being down hill.

2. The stretcher shonld, as far as possible, always be ecarried in
the fiorizontal position, one or other of the bearers raising or lowering
Lis cnc%\ of the stretcher a%cording to the condition of the road.

3. No attempt must be made to carry o patient over a high wall
or fence, An endea.vour should be made to break a assage tgrou :h,
and if this proves impracticable he must be cartiedp round to some
opcnmlg which already exists,

4. In crossing a ditch the stretcher is in the first jnsta i
the ground near the edge. Nos, 2 and 4 will stan dl;:lstliacedilta;g 22
cither side of the stretcher relieving No. 7, who should now be on the

other side ready to receive it. Nos. 2 and i

] ] A X 4 should now relieve

3, \élmfwxllv cross the diteh, Nos, 2 and 4 easing the stretcher acrlg:é

Ten g or Nos. 1 and 3 to resume their positions and advance
0 amving at their destination No, '

stretcher,” and the bearers

In lifting the patient off the stretcher the b

teteher, then reg

s to support him.  Should it by
15 him, e ne
tand up, with the Patient resting o;estslielr

side of the patient, and hel;
tolay himon 5 bed, theys
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arms, march by short side steps, in which the feet are alternately
crossed, to the side of the bed.” No. 4 goes to the opposite side and
assists in lowering him’on to the bed. .

Loading and Unloading a Stretcher with Three and
Two Bearers.—When only threc bearers are available, the stretcher
is placed with its foot end one pace from the patient’s .head,. and in
the same line as his body. One bearer then takes up his position on
the injured side in a line with the patient’s knees, and passing his
arms under the legs and thighs, raises and supports the lower limbs.
The other two knecl on opposite sides of the patient in a line with his
hips, and passing their arms under his back and thighs, lock their
fingers to get a firm grip, and prepare to raise the trunk. Acting in
unison, and maintaining the horizontal position of the patient’s body,
they lift him, and rise to the erect position (Fig. 47). They then carry
the patient over the foot of the stretcher and lay him on ib. When
removing the patient, he must be lifted and carried over the kead of
the stretcher.

It may here be remarked that in loading smprovised stretchers,
they should always be placed at the patient’s head in the same line
with his body, as indicated in Tig. 47. o

When only fwo bearers are available, the stretcher must again be
placed at the patient’s head in the same line as his body, and to lift the
patient on to 1t two methods are suggested. By the one method, the
bearers place themselves on the injured side, and one, placing himself
in o line with the knees, supports and raises the lower limbs, whilst
the other, placing himself in a line with the hips, and aided by the
patient if possible, raises the trunk, the horizontal position of the
body being maintained, as shown in Fig. 48. The patient must be
carricd head foremost over the foot of the stretcher and Iaid upon it,
and in removing him from the stretcher he must be lifted and carried
head foremost over the head of it. By the other method—which is
most suitable in cases where a long splint has been applied—the patient
is turned over on to his sound side, and the bearers, standing astride
of him, one in hne with his knees, and the other near his shoulders,
stoop down and encircle the patient’s body with their arms, locking
their fingers to get a firm grip, the patient assisting by passing an
arm round the leading bearer’s neck. The patient 1s lifted cleat off
the ground and carried on to the stretcher, which must be placed at
his head in the same line as his body (Tig. 306).

Conveyance of Injured Persons by Ambulance Waggons,
Country Carts, &c.—All towns, and many country districts, are
now provided with ambulance waggons for the rapid and comfortable
removal of injured persons, Figs. 45, 46 may be taken as the
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types of all civil ambnlances, The first-mentioned has _accommo-
dation for one patient and three convalescents, one attendant inside
and one beside the driver. It is of light weight—being drawn by
one horse—has sensitive springs, and the wheels nre tyred with
indiarubber, jolting thus being reduced to o minimum.

To load an ambulance waggon with the ‘Fatient on o stretcher, the
bearers halt a stretcher-length from the tail-board of the waggon and

Jower the stretcher. No, 2 will place himself apposite No. 3 and No.
4 opposite to No, I facing each other (Fig. 49). No. 4 gives the com-
mand to load, the bearers stoop, grasp the stretcher with hands wide
spors, palms uppermost (Fig, 50), and rise slowly—holding the stretcher
at the full extent of the arms (Fig, 51) ; they will then wheel round to

Reprodueed by kind permssion of the Makers, Carters {J & 4}, Leds
F16. 45 —Ambulance Waggon.

the right with a side step crossing the feet in front, halt one pace from
the tail-board and opposite the compartment to be loaded. The
stretcher will then be lifted on a level with the floor of the upper
compartment, placing the runners on it. Nos. I and 3 raising their
end of the stretcher, it is then pushed home, Nos. 2 and 4 making
way for the stretcher to pass between them. When loading the upper
compartments the orderly will remain in the waggon and push fhe
stretcher into its iElace unti] the runners are ptop;ﬂy fized, assisted
i necessary Dy the bearer nearest the centre of the wa"g’on The
stmflghcx't;vxlll th;n be vs&cured by means of the straps =
o Unload a Waggon.—Two of the hearer,

grasp the handles of the stretcher with their righr;:gy alj(r;s.)ét allllgng.;
msi)cctl‘ve!y, and pull the stretcher out of the waggon, until the head
end of it rests upon the edge of the floor. Nos, 2 and 3 DOW grasp
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the handles at their end, and all the bearers, supporting the stretcher
in the manner described for loading, lift it clear of the waggon, and
then lower it to the ground, preparatory to lifting it again as in
marching. ) ) .

Where no proper ambulance waggon is available, lorries, country
carts, &c., may be utilised for the conveyance of injured persons, either
with or without a stretcher. In both cases the floor of the convey-
ance must be thickly covered with straw. To load the cart with a
patient on a stretcher, the same methods are adopted as in loading
a proper waggon, up to the point where the foot end of the stretcher
is resting on the edge of the floor of the waggon; after this, Nos. 1
and 2, instead of standing aside and allowing the stretcher to be

o R LA xS

Reproduced by kind permission of the Makers, Carters (J. & 4.), Lud,
Fi0, 46.—Ambulanco Cnb,

pushed into the cart by Nos. 3 and 4, climb into the cart and help
to lift the stretcher into it, a step rendered necessary by the straw
which covers the floor of the waggon. Having placed the stretcher
in the position most comfortable for the patient, it should be fixed
by ropes to the sides of the cart to keep it steady.

Where no str?‘toher is available, the patient must be lifted by one
of f:he forms of * hand-seat,” or in the manner described for lifting
g \\oundTed person on to a stretcher, and, on arriving at the foot-

oard, No. 4 climbs into the cart and supports the patient’s head
and shoulders, and thus helps the other bearers to lift him into the carb
and,to lay him in the most comfortable position.
f ‘The Conveyance of Injured Persons by Railway.—It very
rcqycntly happens that sick and injured persons have to be conveyed
considerable distances by train; and, in cases where the lying down
position is imperative, one of the difficultics attendant on this mode
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of transport is, that ordinary stretchers are too broad to permit of
their being passed through the doors of railway carriages without
being tilted to one side, a very dangerous procedure.

The stretcher may be laid on the floor of a compartment, or on
that of a saloon carrtage, guard’s van or luggage van, but ordinarily
it is placed diagonally in a compartment, with the head resting on one
seat and the foot on the other, thus allowing room for the attendants
to sit on the remaining two corner seats of the compartment ; but by
placing two stout planks of wood across the interval between the seats
of o third-class compartment, two stretchers can be placed in one
compartment, resting partly on the seat and partly on the planks of
woog, and leaving room between the stretchers for the attendants to
sit on the planks. An endeavour should always be made to place a
stretcher in a compartment near the middle of a train, as here the
oscillation will be least felt. The loading and unloading of stretchers
on to railway carrisges must be carried out in the manner described
for doing so0 on to country carts (g.v.).

If the patient is to travel in an ordinary railway carriage, a good
method to adopt is to place upon the stretcher a canvas bed having
wide hems down both sides, through which two poles can be passed.
The patient can then be lifted off the ordinary stretcher and placed
upon the scat of the railway carriago, The patient can be removed
in the same way by lifting him in the canvas and pole stretcher and
placing it on an ordinary stretcher on the platiorm.

Whero the lying-down position is not absolutely necessary, patients
may be conveyed by train in the sitting position, provided of course
that their injuries have been attended to, and splints applied where
necessary.
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the handles at their end, and all the bearers, supporting the stretcher
in the manner described for loading, lift it clear of thp waggon, and
then lower it to the ground, preparatory to lifting it again as in
marching. ) i

Where no proper ambulance waggon is available, lorries, country
carts, &c., may be utilised for the conveyance of injured persons, either
with or without a stretcher. In both cases the floor of the convey-
ance must be thickly covered with straw. To load the cart with a
patient on a stretcher, the same methods are adopted as in loading
a proper waggon, up to the point where the foot end of the stretcher
is Testing on the edge of the floor of the waggon; after this, Nos. x
and 2, instead of standing aside and allowing the stretcher to be
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Reproduced by kind permission of the 3lakers, Carters {J. & 4.}, Lid.
Fro. 46.—Ambulance Cab.

pushed into the cart by Nos. 3 and 4, climb into the cart and help
to lift the stretcher into it, a step rendered necessary by the straw
which covers the floor of the waggon. Having placed the stretcher
in the position most comfortable for the patient, it should be fixed
by zopes to the sides of the cart to keep it steady.

Where no stretcher is available, the patient must be lifted by one
of iihe forms of * hand-seat,” or in the manner described for lifting
Is; \\?iunded person on to a stretcher, and, on arriving at the foot-

oillr , No. 4 climbs into the cart and supports the patient’s head
an sho111der§, and thus helps the other bearers to lift him into the cart
and ;I’go lay him in the most comfortable position.
. he Conveyance of Injured Persons by Railway.—It very
)xcql_xent-ly happens that sick and injured persons have to be conveyed
(on.sx_dcrqblg dlst'anpes by train; and, in cases where the lying down
posttion is imperative, one of the difficultics attendant on this mode
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of transport s, that ordinary stretchers are too broad to permit of
their being passed through the doors of railway carriages without
beine tilted to one side, a very dangerous procedure.

The stretcher may be Iaid on the floor of a compartment, or on
that of a saloon carriage, guard’s van or luggage van, but ordinarily
it is placed dizgonally in a compartment, with the head resting on one
seat and the foot on the other, thus allowing room for the attendants
to sit on the remaining two corner seats of the compartment ; but by
placing two stout, planks of wood across the interval between the seats
of o third-class compartment, two stretchers can be placed in one
compartment, resting partly on the seat and partly on the planks of
wood, and leaving room between the stretchers for the attendants to
sit on the planks. An endeavour should always be made to place a
stretcher in & compartment near the middle of a train, as here the
oscillation will be least felt. The loading and unloading of stretchers
on to railway carriages must be carried out in the manner described
for doing so on to country carts (g.v.).

If the patient is to travel in an ordinary railway carringe, a good
method to adopt is to place upon the stretcher a canvas bed having
wide hems down both sides, through which two poles can be passed.
The patient can then be lifted off the ordinary stretcher and placed
upon the seat of the railway carriage. The patient can be removed
in the same way by lifting him in the canvas and pole stretcher and
placing it on an ordinary stretcher on the platform,

Where the Iying-down position is not absolutely necessary, patients
may be conveyed by train in the sitting position, provided of course
that their injuries have been attended to, and sphnts applied where
necessary.
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SECTION II

THE HEART AND CIRCULATION OF THE BLOOD

[Scc Colourcd Plate llustrating the Heart at p. 1x2, also the model of the Intcrnal
Organs in Veol, I1.]

Ix a previous portion of this work the process of digestion was shown
to be that which constitutes the foundation of the body’s nourish-
ment. The object of this process is that of ‘converting the food into
such a form that it can be readily added to and mingled with the
blood, which {luid it is destined to renew and repair. The blood,
therefore, forms what we may term the common currency of the
body, constituting in itself a fluid from which cach variety of cell and
tissue derives its special form of food by way of repairing the constant
waste to which all parts of the body are subject as a result of the
work or functions they perform. As we should naturally expect, a
tolerably closc resemblance exists between the food and the blood
on the one hand, and between the blood and the body itself on the
other. At the same time it is important to note that cach tissue
of the body has the power of taking from the blood the particular
substances contained in that fluid which aro necessary for its growth,
development, and repuir.  We thus discover that the process of
nourishing the body is not merely one in which materials contained
in the blood are applied to the wants of the frame as such. There is,
“in other words, & process of manufacture, or as some physiologists
have termed it, “ secondary digestion,” taking place in the tissucs of
the body, whereby the elements provided in the blood are claborated
mt? the tpnrhculnr shape and form required for the nourishment of
caell part,
The Blood.—ITaving regard to the composition and constitution
of the blood as a fluid formed from the food, we may investigate its
nature first from the point of view of the microscopist, and scoondly,
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from that of the chemist. Reference has already been made (vol.
i,, p. 60) to the blood from the point of view of its containing
cortain bodies called white cor les, which discharge important
dutics in disposing of tho microbes or germs gaining admittance to
tho system. It is mecessary, however, to take a wider and more
complete view of the blood from the microscapie point of view having
reference to its work in the nourishment of the body, and in dis-
charging the duties included in its circulation, When a thin film
of blood is viewed, placed between two thin microscopic glasses, it
is secen that, instcmf of presenting the uniformly red appearance
familiar to the naked eye, it i3 cssentially o clear fluid, or at least
» fiuid of a light straw colour. Floating in this fluid we see the solid

Fia, 4= % Thin ¥ of Blood seon wnder tho Myeroscope. The R
. e Nan s v g Ted
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bodics known as the corpuscles of the blood. These are of two kinds
red_corpuscles and awhite corpuscles, The fiuid in which they float,
and which is therefore to be typically considered as the blood iteelf,
is known as the plasma or liguor sanguinis. As blood is ordinarﬂ):
zxcc;;c&%!;d::pz}:&ﬁc::sc?pe (E;:g. 4%:1) the red corpuscles at first are
% e from the other. Lat t
::‘;itform dr:ulcaui:c, :gus Tesembling piles of cg:;l;nthl;egd:ue: ;?%veltx?ce;
urned towards the eye of the ob: . =t
that the red colour which blood ;:-eZ:;?to I:h:igyebe i:n n&em:wi
;?'f‘rzlge cx:ﬂontcﬂsen{);a nlnﬂopéical illusion and not a m;mwere%gz
: 1 that the blood fluid itself i i e
’(:(: an animal’s blood must therefore lzenglvc:éb;:}s l;'h The eolgur
ind of 'corEuscles which float in it. So numero e“pam/.:zlar
pascles in Luman blood that the unassisted eye i:sui_:ilt“:or?;c’?"
le fnsin.
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guish the clear fluid in which they are suspended. The case of the
Dlood here may be compared to that of water in a ditch in which
large numbers of microscopic green plants are contained. Ordinarily
viewed, such water appears of & green colour, but on taking up a
portion in a glass vessel it is then seen that the water itself is per-
fectly clear and owes its apparens tint to the numerous coloured bodies
floating in it. All back-boned animals, with the exception of the
lowest fish, known as the Lancelet, possess red blood, the blood of
this fish being colourless. Some worms possess green blood owing to
the particular colour of their blood corpuscles. In animals such as
the oyster, in which no eolour is apparent in the blood, only colour-
less corpuscles exist.

_The White Corpuscles.—If the blood under the microscope be
more carefully examined, a second series of corpuscles may be noted
to float in the fluid. These are the white corpuscles or leucocyles
(Fig. 470, a), to which allusion has already been made. They are some-
what larger than the red corpuscles, but are infinitely less numerous.
They vary in number at different times of the day and also in different
states of body. In some diseases it is of importance for the physician
to note whether these white corpuscles exhibit an increase or not. 1b
is known that after food the proportion of white to red corpuscles
increases. Thus, whilst before a meal the number of white as compared
with red was found to represent 1 white to 1800 red, an hour after food
the proportion represented was 1 to 700. Later on the former propor-
tion was approached. In ordinary healthy blood we may assume that

about one white corpuscle exists to every 600 or 8oo red ones. In
diameter the red blood corpuscles of man average the yogth of an
inch, the diameter of the white corpuscles being about the wglyth
part of an inch. Variations in size arc, however, common, 'lhe
smallest red blood corpuscle among the quadrupeds is that of the
musk deer, which measures the rlzgth part of an inch in diameter.
In certain members of the frog class the blood eorpuscles are extremely
%r)tz‘g‘g, some %f them averaging the 4qoth part of an inch in diameter.
thoser‘;:lemizse Sz;\ée%n t}lxle.re(} and white blood corpuscles, other than
oo Pcorpuscle : g'ct Ien‘ size, are t0 be noted. In the first instance

_ cor] s coloured, the colouring matter being practically
a combmz}tmn of. iron and protoplasm (or living matter) known as
”’?‘?f”fﬂ?bm- This substance shows a percentage of about four parts
of iron in the thou‘san.d. We shall presently note the high import-
ance of hemoglobin in connection with the duties which the red
corpuscles are intended to discharge in the frame. When the white
('c?.rgu§cle 15 more narrowly examined, and when especially acetic
acid is brought into contact with it, we find that o mucleus or
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central particle is plainly seen within this substance. In the larger
varictics of white corpuscles more than one nucleus may be perceived.
A red corpuscle contains no such central particle, hence, whilst we
must regard the white corpuscle as a perfect living cell, the red
corpuscle docs not attain to that distinetion. In shape the white
corpuscle (Fig. 474, 3, 4) may be described as of a more or less
globular shape, or as they have perhaps been more pro rly described,
their shape is irregularly spherical. The red corpuscle, on the other
hand, is Egllowed out on each face (Fig. 473, 1, 2). In other words,
it may be described as a round biconcave stx:ucture,_wlnch might
in one sense be roughly represented if on each side a coin were some-
what hollowed out In the middle.

oF P 4R f

F1o.4%a.~-4, A White Corpuscle moving sbout throngh
Changes in its Shape. B, Two White Corpuscles;

cnoat ongngd 1 attacking a Dicasa Germ s st
b, the same Corpuscle is seen baving completely
invested the Germ,

The Quantity of Blood.—Reference bas already been made
to the work of the white corpuscles (vol. i., p. 91) in their work of
attacking and destroying microbes which gain admittance to the
system. It may suffice here, therefore, if we briefly recapitulate the
main facts of this work. When blood is observed in certain circum-
stances under the microscope the white corpuscles are seen to alter
and change their shape (Fig. 48a, 4). They move across the field of
the microscope in this way through their changes of form, There is no
doubt, that in all animals such movements are proper and are natural
to these bodies. They are known to pass out through the walls of
the finer blood-vessels, and to wander tErough the tissues of the body,
on action which, as has been shown in the section of this work devoted
to inflammation, takes place very typically in the course of that

iscase-process. It is in their wanderings through the body, or in
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their presence on membranes, where there is a liability to infection
by discasc germs, that the work of the white corpuscles in destroying
the latter is scen (Tig. 48a, B).  We may therefore legitimately
compare the white corpuscles of the blood to a sanitary police force
which is cver on the outlook to dispose, if possible, of injurious
clements and substances which have gained admission to the frame.
An interesting caleulation has been made with reference to the
number of blood corpuscles existing in the human body. It has been
possible to compute with fair cxactitude that in o little over the
zlasth part of a cubic inch of blood fluid, more than five millions of
corpuscles are contained. Yot another caleulation has been made to
the effect that if the red blood corpuscles in the blood of an adult were
placed side by side they would cover a space or area of 3000 square
yards. The quantity of blood in the body naturally varies at different
nges,  An average ealeulation scts down the amount at vth or Pyth
of the whole body’s weight, so that in a man weighing 11 stones the
blood in turn might be estimated to weigh about 12 lbs. With
reference to what may be called the distribution of blood in the living
body, physiologists teach that in the heart, lungs, and blood-vessels,
at any given moment, onc-fourth of the.amount of blood is contained,
The same quantity is regarded as being contained in the liver, and
cqual nmounts in the muscles of the body and in the other organs
and tissues.

Chemical Composition.—When blood is chemically analysed
it is found to consist in a hundred parts of 78.5 of water, of cor
Enselcs 13.0, of proteids, or nitrogenous matters, contained in the

lood fluid 7.0, of fibrin 0.2, of fat 0.1, minerals 0.6, and of gases and
other matters 0.6.  When the blood fluid itself is analysed it is found
to contain in a hundred parts go.o of water, of proteids 9.0, of
minerals 0.8, and of fat and other bodies o.2. Regarding the red
corpuscles, their composition gives us of water 6.8 in a hundred
parts, of hremoglobin, or colouring matter, 28.5, of proteids 2.0, of
chloride of potash 0.3, of phosphate of potash .2, and of other minerals
and fats 0.2, Practically we may regard the blood in its ordinary
composition as showing very much the same details as those re-
presented in the constitution of muscle itself. With reference to the
gases contained in the blood we find that in 100 volumes of blood
;xboub {So volumes of gases are contained. These gases are represented
)ydcnr )o.;nc .nmd,.oxygcx_l, and nitrogen, but the quantity of oxygen
;‘1?1!\"1‘?:]' )o?xc} ﬂC{)d varies materially according to the purity or

apurity of the lood. Thus in pure blood we find 20 volumes of
oxygen and 39 \'olume_s of carbonic ncid gas, In impure blood on the
other hand the quantity of oxygen sinks to from S to 12 volumes,
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whilst carbonic acid gas is inereased to 46 volumes, the nitrogen in
each case remaining constant at from 1 to = volumes, The import-
ance of these differences will be more readily appreciated when we
come to consider the functions of the blood as related to the work of
breathing,  With regard to the general character of the blood it may
be described as an alkaline fluid, the specific gravity of which at
60 degrees Fahr, varies from 1055 to 1062, The average tem-
perature of the blood, as has already been explained in the section
dealing with fevers, may be sct down nt 98.4 degrees Fahr,, this average
being of course subject to slight variations on cither side.

The Clotting of Blood.—1It is o well-known fact that blood
drawn from the living body into a vessel sooner or later coagulates or
clots, The changes which oceur prior to coagulation may be said in ore
sense to present us with some adequato notion of what may be called
the structural composition of the fluid. In the first place if blood
taken from an animal be allowed {o escape into a vessel and arrange-
ments made for surrounding the vessel by a very low temperature,
coagulation is delayed. Naturally the corpuscles forming the heavier
part of the floid fnﬁ to the bottom of the vessel, whilst the plasma, or
{luid of the blood, rise to the top. Later on we should find the under-
layer of corpuscles developing a deep red tint, whilst the fluid above
would exhibit & colourless or watery appearance. If the blood is
subjcc‘tcd to a somcrwhut higher temperature it then presents the

poemiend meoes Jraet o the plasma itself becoming of a jelly-
H o of blood is believed to be due to the
. {7 1" 1 7.4 nitrogenous substance known by the
name of fibrin. 1f, as an old physician in the reign of Charles L
showed, blood drawn from an animal be agitated or kept in motion
by switching it with willow twigs, clotting is prevented, but on the
twigs so used strings or threads of fibrin in the shape of a whitish,
jelly-like substance are found. This fibrin is therefore regarded as
the cause of tho clotting, sceing that it, so to speak, entangles the
Wood solids, and causes them to assume a. somewhat solid formation.
In blood tself fibrin does mot seem to exist as such, so that there is
no clotting possible, as it naturally circulates in the blood-vessels,
whilst when a solution of common salt is added to blood the clotting
process is retarded.  If blood be simply drawn from the living body
into a vessel at an ordinary temperature, we find that clotting takes
Y}ace quickly, and the vessel is filled with a reddish-looking jelly.
nder certain circumstances, however, the corpuscles sinking into the
bot_tom will give the clot a deeper tinge in its lower portion. The
white corpuscles, on the other hand, in suck s case are usnally found
at the top of the clot, giving the mass above a dirty whitish appeur-
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ance. To this condition of the clot the old name of the * buily-cost®
was given. In cases in which the clotting of blood has taken piace
quickly the scparation of the red from the white corpuscles is not
accomplished, and the “buffy-cont” appearance is thercfore not
represented.  Later on, blood contained in a vessel is found to become
depressed or shrunken in the centre of the mass. In such a case
naturally the upper surface of the clot becomes somewhat concave, and
the blood is then said to present a “cupped” appearance. During
this process of the sinking of the blood clot, a yellowish fluid is pressed
out.  This is scen around the clot, and constitutes a fluid in which
practically the clot may be said to float. To the fluid in question the
name of serum is applied.

Reviewing now the circumstances of the clotting of blood, we seo
that ordinary blood as it circulates in the body consists of the fluid or
“liquor sanguinis” and the red and white corpuscles. The fluid part of
the blood develops serum and fibrin, and the clot practically consists of
the fibrin plus the corpuscles, whilst the serum, as has been deseribed,
left. free, appears as a scparate clement in the clot. The process
of coagulation, as has heen remarked, does not of course take place
naturally in the body, but it is a notable fact that wherever altera-
tions in the structure of blood-vessels takes place, or wherever
any foreign substance is introduced into the current of the blood,
coagulation may then be favoured. In a common experiment, for
example, a thread passed through a blood-vessel will exhibit a
coating or layer of fibrin. In the same way, where some part
of a blood-vessel or a valve of the heart exhibits sny roughness
due to disease processes, the fibrin may be, so to speak, attracted
thereby. In this case a specinl danger arises from the fact that
if clots be formed in such a manner, they are liable to be carried
to different parts of the body, and to give rise to blockage of
blood-vessels, It may be mentioned that what has been described
as the “buffy-coat” of the blood is well developed in the course
of congulation in the blood of the horse, whilst it is also character-
istic of the blood of man in cases where inflammatory elements are
present.

. 'lth.e Uses of the Corpuscles.—The functions discharged by
the white corpuscles of the body have already been alluded to. It
rcémtluns to note the duties specially performed by the red corpuscles
gacﬁlgfbtlﬁggé ::liildal?o to investigate the source of development of
may be typical clements of the vital fluid. The red corpuscles

J; be typically regarded as the gas-carriers of the blood. It is
nlcl:edfql to remind oursclves that the oxygen we breathe in frorm
the air and which pnsses into the blood from the lungs, is &
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necessary constituent of qur.food-supply. Bo important _indeed is
this clement, that without it life would cease as we know in & very
short, period of time. This oxygen is carried to all parts of the
body by the eirculation, and as it is & gas which has o great
afiinity for hemoglobin (or the colouring matter of the red corpuseles),
it is readily token up by these bodics and by them conveyed
wrough the frame. When, however, the blood has discharged its
noutishing functions and has parted with its oxygen it receives
from the tissues of the body carbonic acid gas {CO,), which in
turn has to be conveyed back to the lungs, there to be excreted
into the stmosphere in the process of expiration or breathing out.
Pure or arterial blood laden with oxgyen is of & light scarlet colour.
When, however, the oxygen has been replaced by carbonie acid gas
the blood hecomes of a darker hue, and it is this dark coloured blood
which is charncteristically found in veins. With reference to the
development or source of origin of the blood corpuscles, it has
been gencrally assumed that various glands, of which the spleen
and tonsils arc examples, are concerned in the formation of the
white corpuscles of the blood. In the development of the body
the first supply of blood corpuscles is found to arise from certain
colls represented in the young or embryonie frame. These first
corpuscles present & likeness to the colourless corpuscles of ordinary
blood. put are themselves coloured, and they are also capable of
exhibiting the characteristic movements of the white corpuscles, and
nlso of giving origin, by division of their substance, to otbers. Later
on in the development of the body, the liver appesrs to take part
in the development of the corpuseles of the blood, whilst the lymphatic
glands and thymus gland, and as has been noted, the spleen also,
share in the work. It is at a later stage of the development of the
body that we find white corpuscles to appear in the blood. It is o
curious fact that the substance known ns the medulla, that is, the
ftty matter or red marrow contained within bones, appears to give
tso to red corpuseles, whilst the spleen is also credited with their
produet_mn, A theory has also heen entertained that the spleen is
the chief organ in which red corpuscles may be produced by a
rocess of modifieation of the white ones. This latter view, bowever,
has not received general acceptance from physiologists. !

THE CIRCULATION OF THE BLOOD

By the word “circulation™ we im i i
; i ply something very different
from, fay, the flow of water in & river. The tcl'mg itsclryf indicactes

thet the circulating mediom performs a return journey and thus
LRSS u
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arrives at the point at which we began to trace the action in
question. Tn a river the water flows onwards to sea or to lake
and is scen no more. In the circulation of the blood, however,
whilst its individual clements are perpetually being worn out and
replaced, the general flow passing outwards for the nourishment of
the frame is continued backwards, so to speak, so as to arrive again
at any given point in the round.

Uses of the Circulation.—The uses 6f the circulation are
many. In the first place o full supply of blood is required to
be sent to every organ and tissue jor purposes of nourishment.
To this we may add that it is by the blood circulated in the
young body that growth s provided for. In the second place
the blood is the source of supply for the manufucture or sccretion
of all fluids or other substances necessary jfor the performance of
bodily functions. It is from the blood supplied to the digestive
organs, for example, that gastric juice, saliva, bile and pancreatic juice
arc manufactured, whilst the tears and the synovial fluid or oily
matter that lubricates the joints, equally present us with manu-
factured products of which the blood represents the raw material.
In the next place the circulation of blood undoubtedly provides for
the distribution of heat @n the Dody, and we have already seen in
conneetion with the functions of the skin how the bodily heat
is controlled by the skin struetures. Another important duty of
the circulation is that of acting as @ kind of drainage system.
The wear and tear of the body which are inseparable features of the
work which the body is perpetually performing, is absorbed by the
vital fluid from the tissues in the shape of various waste materials,
carbonic acid gas amongst them. The blood laden with such waste
materials in the course of the circulation is carried to such organs as
the lungs, skin, kidneys, and liver, the waste matters being removed
by each of these organs and the purification of the blood thus ensured.
Finally we have to assume that the blood is the great source of the
encrgy which the body exhibits, secing that it practically represents
the ongmal. source of power contained in the food. Unless cach
argan and_ tissue of the body is supplied with pure blood a condition
of health is impossible of maintenance, and this remark holds equally
true where we have regard to the heart itself or to the vigour with
which brain cells discharge their work of governing and congrolling
the frame. It has been shown in the first volume of this work how
in n disease such as scurvy (vol. i, p. 107) an alteration in the
quality of the blood may produce serious results, this disease being
probably due to the absence from the food of salts or compouncfs
of potash which o proper dietary corrects and therefore tends to curs
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the ailment. We can also understand that in a discase such as
anzmia, popularly known as “bloodlessness,” the quality of the
blood being sltered, especially in the way of a deficiency of the
natural amount of iron it should contain, represents a condition
followed by the development of discase. The proper quantity of
blood also forms a distinct clement in connection with the pre-
servation of health. It need hardly be said that the loss of any
considerable quantity of blood represents another condition seriously
interfering for a time at least with the proper nutrition of the body.
The Apparatus of the Circulation.—The apparatus of the
circulation may be said to consist of the keart and the system of tubes
in connection with it, known as blood-vessels. It will be understood
that this system of vessels is necessarily continuous, otherwise no
Eossibility of a “ecirculation” being carried on could exist. It may
e well, in the first instance, that the hlood-vessels should be first
deseribed.  Three kinds of blood-vesscls exist in the body. These
are respectively known as arteries, veins, and capillaries. An artery
may be defined as a blood-vessel which is destined to carry pure
blood from the heart to the body. In a vein, on the other hand, is
found impure blood, which is being carried from the body back: to the
heart and lungs. The capillaries arc the finest and most minute
blood-vessels of the body. ~They represent practically the last twigs
resulting from the branching out of the arteries, and it is in the
capillary network of the body that we find veins taking their origin.
The course of the circulation, therefore, if we start at the left
side of the heart with pure blood issuing therefrom, is through the
arteries into the capillarics, then onwards to the veins, and back te
the right side of the heart.
The distribution of blood through the body may be compared, in
a rough fashion, to the ordinary plan on which the supply of gas is
organised, We start with large pipes issuing from the works; these
Y.-.ssing continuously into smaller pipes for street supply, whilst the
atter in turn cxhibit still smaller branches for the supply of houscs,
and, finally, within the house are found smaller pipes still, for the supply
of the rooms. In this way we find the gas supply is naturally spread
over a very wide ares, and so in the body, the largest blood-vessels
are naturally those in nearest proximity to the heart itself; the finest
blood-vessels, or capillarics, representing the cnds of the various
branches into which each artery finally spreads. The obvious reason
why, in all parts of the body, we should find these last twigs of the
arteries dividing into o network of extremely fine vessels, is found in
the need which exists for bringing the blood in contact with the
various cells and tissues of the frame. Tt is through the walls of
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arrives at the point at which we began to trace the action in
question. In a river the water flows onwards to sea or to lake
and is seen no more. In the circulation of the blood, however,
whilst its individual elements are perpetually being worn out and
replaced, the general flow passing outwards for the nourishment of
the frame is continued backwards, so to speak, so as to arrive again
ab any given point in the round.

Uses of the Circulation.—The uses of the circulation are
many. In the first place a full supply of blood is required to
be sent to every organ and tissue for purposes of nourishment.
To this we may add that it is by the blood circulated in the
young body that growth is provided for. In the second place
the blood is the source of supply jfor the manufucture or secretion
of all fluids or other substances necessary for the performance of
bodily functions. It is from the blood supplied to the digestive
orgons, for example, that gastric juice, saliva, bile and pancreatic juice
are manufactured, whilst the tears and the synovial fluid or oily
matter that lubricates the joints, equally present us with manu-
factured products of which the blood represents the raw material.
In the next place the circulation of blood undoubtedly provides for
the distribution of heat in the body, and we have already seen in
conncetion with the functions of the skin how the bodily heat
is controlled by the skin structures. Another important duty of
the cireulation is that of acting as a kind of drainage system.
The wear and tear of the body which are inseparable features of the
work which the body is perpetually performing, is absorbed by the
vital fluid from the tissues in the shape of various waste materials,
carbonic acid gas amongst them. The blood laden with such waste
materials in the course of the circulation is carried to such organs as
the lungs, skin, kidneys, and liver, the waste matters being removed
by each of these organs and the purification of the blood thus ensured.
Finally we have to assume that the blood s the great source of the
energy which the body exhibits, secing that it practically represents
the orlgmal. source of power contained in the food. Unless each
organ fmd_ tissue oi: the body is supplied with pure blood a condition
of health is impossible of maintenance, and this remark holds equally
true where we have regard to the heart itself or to the vigour with
which brain cells discharge their work of governing and controlling
the frame. Tt has been shown in the first volume of this work how
in a disease such as scurvy (vol. i, p. 107) an alteration in the
quality of the blood may produce serious results, this disease being
PFOMM}’ due to the absence from the food of salts or compounds
of potash which a proper dietary corrects and therefore tends to curs
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the nilment. We can also understand that in a disease such as
anrmiq, popularly known as “bloodlessness,” the q_u‘nlxt.y of the
ood being sltered, especially in the way of o deficiency of the
nataral amount of iron it should contain, Tepresents a condition
followed by the devclopment of disease. 'I'he proper quantity of
Mood also forms a distinet clement in conncetion with the pre-
servation of health. 1t need hardly be said that the loss of any
considerable quantity of blood represents another condition seriously
interfering for a time at least with the proper nutrition of the body.
The Apparatus of the Circulation.—The apparatus of the
circulation may be said to consist of the heart and the system of tubes
in connection with it, known as blood-vessels. It will be understood
that this system of vessels is mecessarily continuous, otherwise no
ssibility of a “circulation” being carried on could exist. It may
{:2 well, in the first instance, that the hlood-vessels shonld be first
deseribed.  Three kinds of blood-vessels exist in the body. These
are respectively known as arteries, veins, and capillaries. An artery
may be defined as a blood-vessel which is destined to earry pure
blood from the heart to the Lody. In a vein, on the other liand, is
found impure blood, which is being carried from the body back to the
heart and lungs. The capillaries are the finest and most minute
blood-vessels of the body. They represent practieally the last twigs
resulting from the branching out of the arteries, and it is in the
capillary network of the body that we find veins taking their origin.
The course of the circulation, therefore, if we start at the left
side of the heart with pure blood issuing therefrom, is through the
arteries into the eapillaries, then onwards to the veins, and back te
the right side of the heart.
The distribution of blood through the body may be compared, in
o rough fashion, to the ordinary plan on which the supply of gas is
organised.  We start with large pipes issuing from the works; these
F.-.ssmg continuously into smaller pipes for street supply, whilst the
atter in turn exhibit still smaller branches for the supply of houses,
and, finally, within the house are found smaller pipesstill, for the suppl):
of the rooms. In this way we find the gas supply is natarally spread
over 4 very wide ares, and so in the body, the largest blood-vessels
ate naturally those in nearest proximity 0 the heart iteelf; the finest
blood~vc5§cls, or'cnpillnrics, representing the ends of t'hc mn'ov:
bl;mcl_ms into which each artery finally spreads. The obvious reason
why, in all parts of the body, e should find these Jast twizs of th
arteries dividing into a network of extremely fine veﬁefls is fox dt'e
the noed whick exists for bringing the blood in contast et (b
vatious cells nud tissues of the frame. Tt is throagh the walls of
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these capillaries that the blood-fluid itself can strain so as to come
directly in contact with the parts it is intended to nourish. This
particular distribution of blood has already
been explained in the seetion (vol. ii.) dealing
with the “ Lymphatic System.” A perpetual
leakage of blood-fluid is taking place through
the delicate blood-vessels of our frame, the
excess of this fluid being gathered up by the
lymphatic or absorbent vessels, and ultimately,
as has been described in the section referred
to, conveyed hack to the blood to assist in
renewing and repairing that fluid.

Structure of Blood-Vessels.—Theword
“artery” is derived from two Greek words,
meaning “to hold air.” This
term was applied by the ancients
to these vessels on account of an
idea that, because they iere
found empty after death, their
function was to convey air to
all parts of the body. In its
structure an artery presents ug
with a vessel whose substance
exhibits three coats or layers.
The outer coat consists of
fibrous tissue, with a certain
proportion of elastic fibres. This
coating undoubtedly confers a
high degree of elasticity upon
the vessel. The middle coat is
composed of layers of unstriped
o . muscalar fibres; but in the
10 49a.—Tho Suporficial Veins Jaraer arteries, in addition to the
1. Medinn Vein ; 2, Ulnar Vein; Muscular substance, we also find

Hphatie vein & Yedien clastic tissue and fibrous tissue.
Yool Vein &0 woerhalic The innermost coat of the artery

Axillary 'Vein; and o, its 1S the most delicate of the three.
Upper End.

It practically consists of a Fwo. sea- »i

layer of flattened cells lying on a basement of elastic Ve ot '

tissue. and its I, |
With regard to the structure of veins (Figs. 49a and 50a), wt

find in these vessels three coats or coverings. These, however, ¢.

present us with the same elastic nature as those found in the o+ .
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When an ordinary vein is slit up and examined it is found to possess
structures in the shape of valves (Fig. 51a), such as are wanting in the
arteries. These valves consist of pockets, the mouths of which open
towands the heart. They therefore allow the flow
of blood to pass easily in the heart-direction; any
backflow, on the other hand, being arrested through
the filling of the pockets. In cases of enlarged or
varicose veins these valves are liable to be destroyed.
1t is & curious fact that in ordinary quadrupeds the
veins which run up and down, so to spesk, or lie
vertically, possess valves.  On the other hand, veins
which Jie in a horizontal direction do not possess
these structures, In the trunk or body. of man,
however, valves oceur in the horizontal veins and

. . Fia. 5ta.—A Vein
are absent from those which arc vertical, so that we = opened, showmg its

are faco to faco here with an spparent human pocket-like valves.

deficiency, sceing that those of our vems which ought to possess valves
want them, The explanation of this anomaly would appear to consist
in the idea of evolutionists that man is descended from a guadruped

t When he d an upright position the structure of the
veins remained unchanged, but those veins formerly vertical became
horizontal, retaining their now
nseless  valves, whilst those
formerly horizontal becoming
vertiesl remained destitute of
valves. In the arms and legs
the veins which are vertical both
in the quadruped and man re-
tained their valves. In the veing
of the rectum or lower part of
the bowel no valves exist, yet the
presence of such valves wonld
no doubt have had a very con.
siderable effect in preventing tha
formation of hmmorrhoids or
piles.

Fi0- g2eh network of Corilries, showiog » - The %apillaries.—l’he ca-
. illaries (Fig. 52) |
bieen deseribed as the finest blood-vesgels of th(e b%d;, i)or::i‘:g :ht:f:r;ls}c,s

etwork in all parts of the frame as the res i
1 A ult of the ultimato
branching out of the arteries. The finest capillaries exhibita diﬂmezcr

varying from the wgkgth to the wdgoth of an inch. They are,

taercfore, of such diameter’ that only one row of blood corpuscles can
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pass along them at one time. The finest capillaries practically consist
of tubes lined by cells of flattened character, united by their edges.
Tach cell contains a nucleus, or central particle. It can readily be
understood that through the extremely thin walls of these capillary
vessels the blood-fnid can readily strain in order to reach the tissues
outside for their due nourishment. In certain parts of the body the
capillary network is extremely dense. The brain and the lungs
exhibit examples of such complicated networks. If we have regard
to the cnormous area which is represented by the capillaries, we
find that their capacity amounts to about 500 times that of the
arteries of the body. We have also to consider that, as regards
the flow of blood, the force with which that fluid is propelled from
the heart is gradually lessened as the stream passes from the smaller
branches of arteries and is finally diffused through the network of
capillaries, on the principle of the main stream of a river which may
rush along with a fair amount of force, gradually losing its speed and
momentum as it spreads over flat ground into many smaller channels.
It is caleulated that in the arteries the blood flows at the rate of
about one foot per second. In the capillaries the rate is stated at
about an inch per minute, and in the veins at about an inch per
second. ’
The Pulse.—The subject of the pulse has already been con-
sidered (vol. 1.) with reference to its significance as a sign or symptom
of discase. It is necessary, however, here to refer to the pulse from
a physiologieal point of view. When the heart sends blood out into
an artery, the vessel naturally fills with blood. Immediately, how-
cver, the next stroke of the heart sends an additional amount of
blood into the vessel the artery, through its elasticity, expands to
receive the fluid, but in the interval before the next stroke of the
heart, the artery itself contracts, its walls pressing on the blood con-
tained within it, and thus forcing the fluid onwards. Putting these
facts in another way, we may see that the work of the heart consists
80 far in foreing blood into the artery, and, second, in causing the
artery to expand so as to receive the fluid. If wessuppose this action
to take place close to the heart, any recoil of the blood is prevented
by the valves of the heart. The’ elasticity and contraction of the
artery now come into play, and drive the blood forward, If we place
our ﬁn;_,:f:r upon an artery, we find its contraction in the form of the
“ pulse,” which naturally succeeds the beat of the heart. The pulse
may therefore be regarded as the result of the expansion of the blood-
vessel by the wave of blood sent from the heart, and of what may be
called the recoil of its walls in virtue of their elastic nature. -If the
arteries were rigid tubes, no such pulsation could naturally be felt,
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but if to o pump or syringe an elastic tube were attached, and water
made to Ynss through the tube after the fashion of blood propelled
from the heart, we should find the tube to exhibit movements com-
parable in one sense to those which constitute the pulse. No pulse
exists in veins or in the capillaries, because by the time the blood has
reached these vessels the force of the stream has been materially
Iessened, Physiologists have always recognised that whilst in large
arteries elasticity forms their main feature, in tho smaller arterics
contractility, or the power of contraction, stands forth as their leading
characteristic. It is through the influence of tho nervous system,
exerted through the fine nerves supplying the walls of the blood-
vessels, that the quantity of blood permitted to flow through the
system is regulated. This nervous action specially controls the
muscular clements in the walls of the vesseL

1t has already been remarked that whilst the flow in the arterics
is, 50 to speak, of a jerky or intermittent character, that of the capil-
laries and of the veins is practieally continmons, When the blood
arrives at the capillaries (Iig. §2), it experiences a certain amount
of resistance, so that whilst the heart and arteries are occupied in
sending blood onwards, it is clear that the flow in the ecapillarics
must necessarily be rclatively slow. This result is brought about
for the purpose of giving time and opportunity for the fluid of the
blood to pass from the capillaries and to nourish the tissnes, the main
stream passing onwards to find itsclf sooner or later in the veins.

Circulation in the Veins.—In the veins (Figs. 49 and 50), as
has been said, the flow of blood is also continuous, no pulse being
pereeptible.  As the blood in the veins is passing towards the beart,
it might naturally be asked how its onward flow is regulated, seeing
that no propulsive force can be exerted from the body. There can be
little doubt, however, that the flow in the veins—upicards from parts
below the heart—is first of all aided by the continuous outward flow
from the heart and arteries. In the sccond place, the presence of
valves in the veins (Fig. 51) tending to prevent any backflow, will
materinlly assist the progress of the current. A third ageney in
assisting the return of blood in the veins is that represented by
muscular movements. In the course of such movements the veins
tend to be pressed upon, and in this way the blood prevented by the
valves from returning is forced onwards. Yet another cause of the
return of the blood in the venous system is that attributed to the
nction of the lungsin breathing, Theact of inspiration or * breathing
in" is believed to exert a suction action, especially on the lurfc veins
in the neighbourhood of the heart, just as the expansion of the right
side of the heart itself after its contraction may favour the emptying
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of the big veins into the heart. With regard to the mp.idiby of the
cireulation to which reference has alrcady been made, it has been
experimentally calealated that in the case of the horse a given
portion of blood will make the whole round of the circulation in that
animal in about half a minute. This experiment was carried out by
injecting into a vein of the neck a certain chemical substance which,
conveyed the round of the circulation, appeared in the time mentioned
in a similar vein on the opposite side.

The Nervous Control of the Circulation.—It has alrcady
been shown that the circulation of the blood in so far as the blood-
vessels are concerned, and as will be shown also as regards the heart
itsclf, is distinetly under the control of the nervous system. To the
walls of blood-vessels very fine nerves are distributed.  These are
known as vasomotor nerves, They proceed from a controlling centre
situated at the top of the spinal cord in that portion of the brain
known as the medulle oblongata.  This centre might be deseribed as
n kind of nervous sub-office, which exercises a perpetual control over
the circulation of the blood. Each blood-vessel is thus maintained
as regards the state of its walls in one of moderate contraction, that
is to say, it is neither unduly expanded nor unduly contracted. If
to the blood-vesscls there passes through these wasomotor nerves
some message or other caleulated to stimulate them, the resnlf is that
the walls of the blood-vessels contract and less blood is sent through
them. On the other hand, if the nexvous agency keeping the vessels
in tone is lessened, the blood-vessels tend to dilate or expand, so that
a greater blood-supply is sent into them. These actions may either
be of a transitory and passing nature, or may contrariwise exhibib
a certain limited permanence.  When we blush, an action is noted
in which the ordinary state of the blood-vessels is exchanged for
one of expansion, morc blood is sent into them, and the skin
reddens.  Conversely, in the case of a person who faints or suffers
from *“shock,” we find the opposite result brought about. Ixtreme
contraction of the blood-vessels is for a time produced, limiting

the blood-supply, and in this way causing pallor of the face and
skin at large.

THE STRUCTURE AND FUNCTIONS OF THE HEART

If we inspeet the heart of o bullock, which, save for its size
and an_excess of fat, resembles that of man, we find its substance
to consist of museular tissue. Any heart rangine from that of an
insect to that of man may be deseribed therefore as a hollow muscle.



The Heart 121

Tha heart is hollow to allow bLlood to enter it, and it is a muscle that
it may contract to expel the blood from it in certain directions. We
thus find that the circulation of the blood is duly carried on by
muscular action, the heart acting thus as a pumping-engine. The
form of energy, in other words, through whose operation we are
enabled to move our limbs in walking, our lips in speaking, or our
hands in grasping, is that which in” another aspect of its work
distributes the blood through the system.

The Heart Muscle.—In dealing with the general muscular
gystem of the body (vol. i) it was shown that two sets of muscles
cxist in the frame. One sct includes those muscles we name
voluntary or striped in mature. Tho other set
includes those which are tnvoluntary or unstriped.
The former muscles are those under the command
of the will; the latter are those which operate
independently of the will. The heart belongs to
the latter class of muscle, in that, as is well
known, it carries on its work outside the rule of
our voluntary nervous system, slthough ot the
same time it is liable to be more or less affected
by what we may term the moods and tenses of
our nervous apparatus. It i3 also to be noted
that the heart itself is definitely governed in its
movements, as we shall sce by a certain portion
of the nervous system set apart for its control,
Involuntary muscles are of *“ unstriped ” character.
That is to say, when their fibres are inspected _ ° .
under the microscope, they are scen to be made Mk iy ar Fhrr of
up of clongated cells, and are unstriped, whereas
in the ease of voluntary muscles the fibres present a striped appearance.
The heart is, however, an exception to this rule, for while it is an
involuntary muscle, its fibres are found to be constructed on the
striped type. They, however, differ from the fibres of the ordinary
muscles of the body in that they have no sheath, whilst they also
branch (Vig. 53) and are connected with one another. The fibres
of the heart in fact arc formed of quadrate or somewhat square
shaped cells cach possessing o large nucleus or central particle of
oval shape. By some authorities the structure of the heart muscle
is regarded as indicating that it may be considered to form o
connecting link beiween the involuntary and voluntary muscles in
respeet that probably the heart is more dircetly affected by the

nervous system at large than are the other involuntary
of tho body. ° . miscles
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Position of the Heart.—The heart is situated in the cavity
of the thorax or chest. It lies between the lungs and is partially
covered by them. In respect of its shape the heart might be
described as somewhat conical, the base of the cone lying upwards
and being directed backwards, whilst the apex or point of the cone
lies downwards and forwards. As most persons know, the heart lies
largely on the left side. It is situated obliquely in the chest, and
as regards its exact position it may be said, taking the breastbone
as a kind of centre, that it passes beyond this bone to the extent
of one inch on the right side and 2% inches on the left. Anato-
mists are accustomed to map out the position of the heart on the
chest wall in a manner readily understood. A line is drawn across
the chest to correspond with the upper border of the cartilage of
the third rib; that is to say, of the cartilage joining that xib with the
breastbone. A second line is drawn at the point where the cartilage
at the ‘end of the sternum or breastbone is joined to the bone.
Between these two lines the healthy heart may be said to cxist. A
vertical line is next drawn passing one inch over the right side of the
breastbone, a corresponding line being drawn so as to pass 2} inches
to the left side of the breastbone. Between the limits of these lines
the space occupied by the heart is duly indicated. The point of the
heart beats against the wall of the chest.on the left side in the space
between the fifth and the sixth ribs. It is smaller in woman than in
man. Its average weight is about eleven ounces in the male and nine
ounces in the female. As regards its dimensions, an average estimate
would be 5 inches long, 21 inches thick, and about 3} or 3} inches
broad. A rough mode of estimating the size of the heart is that of
comparing it to the clenched fist of the individual.

The Heart Sac.—We find the heart to be retained in its place
by the large blood-vessels which enter and leave it. These are found
at the top or base of the heart. The organ itself is enclosed in a
double bag called the pericardium or “heart sac.” The inner layer
of the pericardium covers the surface of the heart. The outer layer
13 that which we should popularly term the heart sacitself. Between
these two layers a fluid is secreted known as the pericardial fluid
this fluid serving to lubricate the movements of the organ. When
this fluid increases abnormally in quantity in disease that affection is
popularly spoken of as “dropsy of the heart.” The heart bag is
found to pass upwards so s to cover the roots of the large blood-
vessels ab the base of the heart, the two layers of the bag joining at
this point. By its lower end the pericardium is joined to the upper
surface of the diaphragm or great muscle which completely separates
the chest from the abdomen or belly below. This muscle is the chief
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agent in inspiration. The heart substance, it need hardly be said,
is duly supplied with blood-vessels, absorbent vesscls and nerves.
With respeet to the arrang ts of the mechanism of the fibres of
the heart it would appear that these, according to the researches of
Pettigrew and others, are disposed in a serics of spirals, a_structure
which greatly facilitates the particular work they are called upon to
crform.
P The Build of the Heart.—In order to gain a popular, but at the
samo time adequate idea of the exact build of the heart, it is only neces-
sary to compare it to two semi-detached villas.  If we have regard to the
conditions of life in two houses of this description, we note that there
can be no communication between them through the partition orcommen
wall which separates them. If it is desired to pass from one house to
the other, that may be accomplished either by passing out of the one
front door and in by the other, or making use of any similar com-
munieation which may cxist at the back. The heart regarded from
this point of view may therefore be scen to be divided completely
into two distinct sides, between which there is no direct communica-
tion in the adult, Whilst we speak of the two sides of the heart,
denominating them #ight and lef?, we might almost as legitimately
speak of a “right heart” and a “left heart,” sceing that the functions
of the oneside of the heart are entirely different from those performed
by tho other. All quadrupeds, and likewise all birds, agree with man
in the possession of such a heart, whereas reptiles and frog-like
animals possess a heart of different build, in which the characteristic-
ally two-sided structure is wanting. Almost all fishes on the other
hand possess an cxtremely simple heart, which corresponds to one
side (the right side) of man's organ. The meaning of this double
heart arrangement is easily perceived when we reflect upon the really
double character of the circulation it performs. In the first place the
heart has to distribute pure or arterial blood throughout the body.
In the sceond place it has to send the tmpure or venous blood to the
lungs. It is the left side which performs the former function, the
right discharging the latter duty. Hence the left side of the heart is
often called the systemic side, the right being termed the pulmonary
or lung side. The importance of the complete division of the heart
into two sides can now be estimated, sccing that it is only possible in
this way to avoid any admixture of the pure blood passieg from the
left side with the impure blood in the right side, which, s we have
seen, is being sent to the lungs for purification. Before birth it may
be mentioned a communication exists between the right and the left
side. This communication has reference to the peculiarities of the
circulation in carly life. The opening closes soon after birth, and no
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interchange of blood between the two sides of the heart is therefore,
in the healthy body, possible afterwards.

When the outside surface of the heart is inspected a groove is
seen to run round its base, whilst another groove passes in an oblique
fashion downwards from the base towards its apex or point, this
groove cxisting on both front and hinder surfaces. These grooves
roughly divide the heart into the four chambers or compartments
which “mark its interior. The groove at the base is known as the
auriculo-ventricular groove. Iere we find situated the blood-vessels
and nerves which supply the heart walls with blood. The other
oblique groove is called the inter-ventricular groove. It also con-
tains vessels and nerves. The four cavities of the heart consist of
two auricles and two veniricles, the former so-called because each of
them possesses a little ear-like process at its upper part. These
cavities are spoken of as the right auricle and right ventricle, and the
left auricle and left ventricle respectively. Each side of the heart
thus consists of an auricle above, which opens into its correspond-
ing ventricle below. The partition already spoken of between the
two sides of the heart separates the auricle and ventricle of the one
side from these cavities on the other side.

Auricles and Ventricles.—The auricle is the receiving com-
partment of each side. It may be described as practically a reception
chamber for the blood, the ventricle being the pumping or propelling
chamber. The walls of the auricle are thin and of soft consistence,
and in this respect contrast foreibly with the walls of the ventricles,
which are extremely strong and muscular.- - As the left ventricle, how-
ever, has by far the greater share of the heart's work to perform, in
that it bas to pump blood through the whole system, whilst the right
ventricle has only to transmit it to the lungs, we find the left ventricle
to exhibit an extreme thickness as compared with the right. Each
of these four cavities of the heart is lined with a membrane of
scrous character called the endocardium, whilst a development of this
same lining forms the beautiful valves found in the heart’s interior,
these latter structures being intended to direct the blood in its
proper course. The nourishment of the heart, it may be mentioned,
is chicily carried out by the coronary arteries (Fig. 5 5), which are given
ofl from the arch of the aorfa, or main artery (1) anising from the left
ventriele itself.  The blood is returned from the heart by correspond-
ing vesscls known as the coronary veins.

The Course of the Circulation.—Before proceeding to note
the exact manner in which the heart discharges its functions, we must
fmdgzwou.r to gain an idea of the exact course pursued by the blood
in 1its circulation. Commenecing with the pure or arterial blood
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coming from the fungs, we find this to be conveyed by the pulmonary
veins (Iig. 54, b) coming from cach lung, which earry the blood tc
the left auricle. These vesscls are calfed “veing,” although they
carry pure blood, Leeause they return blood fo the heart. From
the Teft nuricle {c) the blood is sent into the left ventricle (f), and
by this latter cavity it is propelled all through the body. ~Passing
into the capillaries’ it nourishes the body (h), as has slready been
described, ond from the capillarics continues its course into the
veins (1). Gathered up by these latter vessels it is
conveyed to the right suticle (d) of the heart, s0
that the blood has now arrived at the right side
of the heart, but has had to make the circuit of
the bocy in order to reach this point. From the
rizht auricle the blood passes into the right ven-
tricle (¢). This Intter cavity propels it into the
lungs, where, being purified and receiving a fresh
supply of oxygen, it is converted into arterial
Llood, and, passing to the left suricle and left
ventricle {c, f), is once more ready to begin the
round of the circulation. The circulation from
the left side of the heart throngh the body is
sometimes called the greater or systemic circu-
lation, that through the lungs being denominated
the lesser or pulmonary circulation, It should —F,si—Tanel tho Cir.
be noted that each vessel which carrics the blood  jabeate the dieection of
from the right ventricle to the Jungs is called & Lungs by 1o Paimon:
pulmonary artery (a). Hore again wo should 37 yoms ) te O B
hiave expeeted n reversal of terme, seeing that it [oft Ventaclo of Heart,
carries impure blood, but it was so named, how-  tho budy (8); feom th
cver, from the fact that it carries blood from }7?"\:’3 ‘:;x::mi-fr‘"cl?
the heart. The main artery which leaves the — fimeotonshtentnds
heart is called the aorta (g and Fig. 55, 1, ;?, This hémtmonn:;mfﬁu';f
vessel springs dircetly from the left ventricle, For ¢ % the oo
a further description of the general distribution of the arteries in
the body the reader may be referred to the section of this work
dealing with ambulance, or first-aid. In the portion of that scetion
devoted to the treatment of hemorrhage {or bleeding) n general
idea is given of the arterial system. e

The Mechanism of the Heart.—Vicwing the heart as a
pumping-engine, it is obvious that we must take into necount the
particalar mechanism through which the blood is duly dircoted in its
proper course.  The chief interest regarding this portion of the sub.
Ject centres, first, around the valves of the heart ; and, second, sround
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the subject of its nervous regulation and control. We might popu-
larly define a “valve” of any kind as a structure intended for the
purpose of regulating the flow of fluids or gases in their proper
directions. In the case of the valve of an ordinary pump we know
its function to be that of preventing the return to the well of water
which has just been drawn from it. Indeed, the functions of most
valves may be regarded as summed
up in the expression that they are
necessary to prevent what may
be termed “back flow” or 7e-
gurgitation. Two sets of valves
exist on each side of the heart, the
one set being practically a dup-
licate of the other. When the
interior of the heart is examined
and the auricle opened, we find
the right auricle receiving the
venous blood from the body by
means of two large vessels known
as the ven® cave; one of these,
the superior, returning blood from
the upper parts of the body, the
other, the inferior, returning the
blood from the lower parts. In
the little ear-like arrangement of
the auricle we find a raised ap-
pearance of its lining membrane

o
and muscular substanceresembling

P10, 55.—Rlood-vessels of Chest, &e. :

1, z\rc\\nof 1'\hor:n ;nz, ']l‘homcisc part of Aorta; the teeth Of a comb. TO thls.
3, Dranch to Ilead; 4, Subclavian Arte

Tt 1ot G Shelavian Artors structure the name of muscult

& Valrosat entrancoto forta; 7.7, Coronary  pectinatt has been given. The
rterics of Heart; 8,‘8, Arterics of Lunge; ins'd f th rent . 1 1 .
0. 9, o, Arteries of Gullet; 10, 10, 10, In- 1GaC O ¢ Ventiricic snows on

ferovrtal Arterics, its wall a large number of projec-

tions. These consist of the mus-
?Eﬂnr substance of the heart and are covered by the lining membrane.
F'o these projections the name of columnes carnea arc given. Other
projections from the wall of the ventricle are known as musculs
papillares, or in other words papillary muscles.” The difference
between these two series of projections rising from the inner wall of
the ventricles is found in the fact that whilst the columnen carnew
exhibit free ends the musculi papillares have attached to them certain
delicate cords called chordm tendinex (Fig. 56). These cords are in
turn attached to the flaps of certain valves to be presently described.
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The Valves of the Heart.—Between the auricle and ventricle
of cach gide we find a valve dividing the one cavity from the other.
Un the left side the valve is known as the bicuspid (composed of two
cuspsor flaps) or mitral valve (Fig, 56, A), the latter term being derived
from the resemblance of its flaps'in shape to the mitre of the bishop.
The corresponding valve between the right anricle and right ventricle
is called the tricuspid valve, because it consists of three flaps. These
valves may be popularly termed “flap valves” of the heart, secing
that they consist of flaps or folds. The remaining valves of the keart
are known as semilunar valves (Fig. 56, c), this term being applied to
them in reference to their somewhat half-moon shape. These latter

A B
F10. §5.—Ths Heart (left slla), ¢howirz (in A} tha Valvs U1d) betwomn Anricls (s} and Veno
tricls (8], shat; fn Boren. Atethe Eemilanar Valves ace shown open fa A and abut fa
B;ddare the Flagm of the Valre betwem Auncls and Ventncla; ¢ears tha Corle; and
1, tn anachzment of the Cords o the Ventncla waill  Tbearrow jad.cates the coarvs

valves are of different natore to those just mentioned. A semilunar
valve consists of three pockets placed in a circle in the left ventricle,
at the entrance of the sorta or great main artery carrying blood to
the body. The other gemilunar valve of & similar nature in the right
ventricle exists st the entrance to the pulmonary artery which, os
we have seen, conveys impure blood to the lungs.

How the Valves Act.—The fanctions of these valves can now
be readily understood. 'When each apricle contracts it rends the
blood downwards into the ventricle. The suceeeding contrastion of
e1ch ventricle propels the blood to the body and the Jungs respectively,
If no valve existed hetween the auricle and ventricle, the blood v.'au!:l
tend on the contraction of the latter to regurgitate, or in plin
Ianguage to go back the way it had come. The functions of the
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valves between the auricles and ventricles are therefore seen to he
those devoted to the prevention of any backflow into the auricle.
Again, when the ventricles contract, the blood is forced out of the
body and lungs respectively. As the blood-vessels recciving the
blood contract, a backflow might oceur into the ventricle, hence the
semilunar valves (Fig. 56, ¢) prevent this latter result.

Tn order to understand the manner in which the flap valves—that
is, the *bicuspid” and “tricuspid ¥ valves—act, it is necessary to
remind ourselves that each of these valves consists of flaps or folds
(Figs. 56, 57) of a somewhat triangular shape, fixed by their bases
round the entrance into the ventricle, and connected to the projections
of the wall of the ventricle already described by the cords, When
blood passes from the auricle into the ventricle, the flaps press
against the walls of the ventricle and allow it free ingress into that

F1a. §7.~~The Valves of tho Heart,

In A tho Valves between tho Auricle and Ventricle are closed,
in B open. Noto the Volves in tho Blood-vessels open in
A (d}and shut in B (c); a b show tho attachments of tho
Flaps of the Valves,

cavity (B). As, however, the blood fills the cavity, the flaps are
forced up bY.the fluid, so that the flaps meet accurately together,
and the opening between the auricle and ventricle is thus closed (A).
The functions of the tendinous cords and the muscular projections
of the wall of the ventricle can now be understood. As the blood is
attempting to force its way backwards into the auricle, the flaps are
held in position by the cords, which are pulled on by the papillary
muscles. A temporary but complete partition is thus formed between
the auricle and ventricle (Fig. 57, A), and all risk of the flaps being
floated upwards is avoided. ~When the ventricle has cleared itself of
blood, the flaps once more assume the vertical position (B), and are
pressed elose to the sides of the ventricle by the next inflow from the
auricle.  Each semilunar valve (Fig. 58), to revert to the second set
of these organs, consists of three pockets placed in a circle at the
entrance to the great blood-vessels leaving: this ventricle. »7The
mouths of these pockets open away Jrom the ventricle. When the
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Iatter cavity forces blood into tho vessel, thel fluid stream casily
rushes past the mouths of the pockets (d). If, however, any back-
flow took place, this would have the effect of filling the pockets, ax.xd
of therefore cansing thair edges to approximate closely together, in
which case again, an effective barrier is formed to any regurgitation of
the blood into the ventricle {¢).

The Heart’s Action.—With reference to the action of the
heart, it is found that whilst the two auricles contract together, the
two ventricles also simultaneously contract, the contraction of the
one following the contraction of the other. When the ventricles are
contracted to send blood out of the heart, the auricles are again ex-
panding in order to permit of a fresh inflow of blood from body and
lungs. Each ventricle expands in like manner after contraction so as
to receive a fresh inflow when each auricle contracts.

The Heart Sounds,—If we listen to the sounds of the heart,
we note that they are of a double character, and therefore that they,
50 to speak, go in pairs. The first sound is long and loud, the second
sound short and sharp. Between the first and second sound a shorp
pause takes place, a longer pause existing between the second sound
and the next first sound, this longer pause indicating the interval
between the pairs of sounds. A knowledge of the nature of these
sounds is important from the point of view of the physician. The
first sound is %e]ieved to be caused by the contraction of the ventricles
and also by the closure of the flap valves. Yet another cause of the
first sound is believed to consist in the contact of the heart with the
chest walls, There is no doubt about the cause of the second sound.
This is produced by the closing of the semilunar valves. When the
valves of the heart are in any way disordered, the natural sounds are
more or less altered.

Yause Pause Pause Pause
l 1 |2 l 1 |2 1 |z l
' ] ! 1 I

The ahove disgram represents the succession of the sounds of the
l{catt, the vertical lines tepresenting the pauses and the straight
lines the sounds, while the figures refer to the first and second
sounds. The sounds of the heart, as heard by pressing the ear
against the wall of the chest, may be acourately enough imitated by
the word “1abb” representing the first sound; and the word diip” as
representing the second. The contraction of the heart’s cavities
Is called systole, and their expansion diastole. The heart may be

tegarded as o rhythmic musele, that i i
iy y uscle, that is to say a muscle w);lch hag
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heen tuned by nature to perform its work in o regular and given
manner. If we consider that a beat of the heart may be repre-
sented by a eyele divided into tenths, the first sound s estimated
by physiologists to oceupy four-tenths of the cycle, and the second
sound two-tenths. The first pause, that is between the two sounds,
would occupy the one-tenth, and the second or longer pause three-
tenths. Another mode of calculating the work of the heart gives
one-fifth part of a second as the time represented by the contraction
of the auricle, two-fifths by the contraction of the ventricles, the
resting period of the heart represented by the pause being caleulated
at two-fifths. The beating of the heart is modified by conditions
represented by age, sex,
exercise, food, and other
details of life. It beats
much more quickly in
carly life, for at birth we
find the rate to be about
140 per minute. It slows
down gradually through
youth, until in the healthy
adult the beats vary from
65 to 75, a greater
rapidity being found in
women than in men. The
recumbent posture, as in

Fia, g8.—The Baso of tho Teart dissected {from above), slcep, slows the beatin g

1, Right Ventriclo, showing the three Flaps of Trienspid Valve; s
2, the Ring of the Valve; 3, the Loft Ventricle agd the two of the heart, and a vash

Flaps of tho Mitral Valvo{ 4, Ring of Valve; g, Aorta and amount of work is saved

ita threo Semilunar Valves; 6, Pulmonary riery and its B

Valves; 2, 8, and 9, Muscular Layors of Heart, dlll'mg the hOUI‘S devotc(i

to rest. It is stated that
In twenty-four hours of absolute Test in bed, the beats of the heart
are decreased to the extent of over 17,000.

The Heart's Work and Rest.—The work of the heart or of
the body at large is estimated by the foot pound or foot ton. The
unit of work here is represented by the amount of energy or. power
required to raise one pound or one ton respectively one foot high.
Caleulated on this basis, the work of a man’s heart in twenty-four
hqu}‘s, summed up, as it were, into one big lift, would be eapable of
raising: 300,000 lbs. one foot high, or that capable of raising a man’s
weight (150 1bs.) 2000 fect. Another caleulation gives us 120 tons
8s the twentyfour hours' work of the heart; that 1s, a force capable
of lifting 120 tons weight one foot high. ~From what has been
said regarding the nature of the heart beats and the pauses which
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eccur between them, it may be said that the heart practically reste
as much as it works, If we consider that the sounds represent the
work of the heart, the intervals between them represent periods of
rest. The heart is therefore in the position of a workman accus-
tomed to take short periods of repose between spelfs of work
An ordinary physiological caleulation is to the effect that the
heart practically works for three-fifths of each cycle, and rests the
remaining two-fifths,

Nervous Control of the Heart.—The heart has already been
shown to bo controlled and governed by the nervous system. A
special nervous mechanism is set apart for the purpose of governing
its movements, Two
nervous systems exist
in the human body, One
of these we may call the
brain system, the chief
parts of which consist of
the brain and spinal cord
(Fig. 50, B). 'The other
sistcm lying in front of
the spine i3 known as
the sympathetic system
(S), this latter system
being devoted to the re-
gulation of parts lying , - -
cutside the command of * * . ' L "
the will. Embedied in . . - EEE
the substance of the
heart we find a mass of nerve cells known as cardiac ganglia (CG).
These represent a small portion of the sympathetic nervous system
detached as it were for the “ home rule” of the heart. These gangha
are practically responsible for the control of the heart's ordinary
worlk; in other words, they exist for the purpose of stimulating 1ts
muscular fibres to contract in the discharge of its ordinary duties.
A difference is generally recognised between these nervous centres
of the Leart itsclf. The vast majority are engaged in stimulatig
the movements of the heart, but onc or mare 15 devoted to what may
be ealled the fnhibition or restraint of the bLeart’s action. Pacsing
into the heart we find the branch of a large nerve comung from ”‘f'
brain systcm‘ and known as the pnc’umu{/m/]u O 71U (I 2 I‘;”f
nerve has the function of sloning the heart’s action, prohably 1’5
reason of its connection with those centres of the heart nseIS asz;“{
mentioned as tending to inbibit its movements. A second Be

Fic s3—Dusgram of Nervous Tiegulation of Hewrt.
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procecding from the sympathetic system also enters the heart (Sy),
and is connceted with those ganglia which are the cause of its
ordinary contractions. It is the duty of this sympathelic nerve to
stimulate or quicken the heart’s action. If the heart be compared
to a horse which is quictly being driven along the road we might
assume that the cardiac ganglia represent the source of the ordinary
quict and unrestrained action of the animal; whilst on the other
hand the wagus nerve would represent the Dit which checks its
excessive speed, and the sympathetic nerve the spur or the whip
which excites it to quicker movement.

The Depressor Nerve.—Another nerve connected with the
heart deserves attention by way of conelusion. This is known as the
depressor nerve (D), whilst it may also be spoken of popularly as
the * relief nerve” of the heart, - It brings the heart intimately into
conncction with the blood-vessels. Its action is of a highly interest-
ing character. It is brought into operation when for some rcason or
other the heart’s action is much impeded, and when the heart shows
o tendency to become exhausted over the inereased work which it
is called upon to perform. In such a case a nervous message or
impression is transmitted along the depressor nerve to the vasomotor
centre (M) in the brain, the centre already mentioned when dealing
with the regulation of the blood-vessels. The effect of this message
is to restrain or inhibit the action of this centre, when, as has been
already explained, the tone of the blood-vessels (BL) relaxes and: as
a consequence they dilate or expand. As it is easier for the heart
to propel blood through wide and expanded channels than through
narrow and contracted ones, the heart’s work is in this way relieved,
and any danger of collapse under ordinary circumstances avoided.
The action of the depressor merve forms an excellent example of
one of those wonderful self-regulating and preservative actions so

commonly met with in the study of the physiology and coutrol of
our frames,
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SECTION III ¢

DISEASES OF THE HEART AND BLOOD

Palpitation.—Under ordinary circumstances we are nnconscions
of the beating of our hearts, but whenever the beats become per-
ceptible to the individual, he is said to suffer from ** palpitation.”
This is what is termed a functional disorder of the heart; that is to
say, no diseased condition of the heart is discoverable. Of course .

alpitation may be an accompaniment of serious organic changesin the
Ecurt, but at present only those cases are under consideration in which
no such condition is present. A person suffering from palpitation
usually complains of an irregular or forcible beating of his heart;
there are as a rule, in addition, feelings of faintness, of difficulty of
breathing, and sometimes a sense of impending death, though actual
pain is scldom complained of. Palpitation may be the result of fright,
or of over-exertion. It is common amongst hysterical women, and in
those suffering from neurasthenia. In the disease called goitre it is
a g}crsistcnt symptom.  Over-indulgence in sleohol, tea, coffee, and
tobacco frequently produce it. Over-eating, and the presence of
undigested particles of food in the stomach, or of flatulent distension
of that organ, are common causes. So also are all practices which
lower the tone of the nervous system. It is sometimes due to de-
rangement of other organs, more especially of the uterus and ovaries.
In addition to palpitation, there are other alterations in the rhythm
of the heart’s beat which may be mentioned. Thus the pulse is said
to be intermittent when one or more beats are dropped ; irregular,
when the beats follow cach other at irrezular intervals, and arc un-
equal in volume. Sometimes two or three beats follow in rapid
succession, and these are divided from the next group by a longer
interval. Such is known as the bigeminal or trigeminal pulse; or
amain, the beats are more frequent, but less full, during inspiration
than during expiration. This form is sometimes noticed in slecping
children, and is known as the pulsus paradozus; and lastly, the
{mlsc may take on what is known as the gallop rhythm, where the
ieart-sounds resemble the sounds produced by a ‘cantering horse.
These alterations in rhythm may be due to diseased conditions of the
heart itsclf, or to discase in the brain or other organs; but they are
frequently also produced by poisoning from over-indulgence in tobacco,
tea, and coffee In the treatment of palpitation and the allied nervous
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affections of the heart, an atbempt must in the firs instance be made
to allay the patient’s fears, as the mind has & marked cfleet on the
heart.  'Then, if organic disease of that organ can be climinated, an
endeavour must be made to discover the existing cause, and to
remove 1t ; and herein lies the difficulty. ‘The patient should keep
regular hours, avoid large meals, and rest in the recumbent position
for a considerable part of the day. Alcohol, tobaceo, tea, and coffee
should be absolutely prohibited, and all food that causes flatulent
distension avoided. ~ If the patient is bloodless he should have iron in
some form. To allay the gencral irritability, bromide of potassium, in
10-grain doses, three times & day, may be given. It beecomes necessary
gometines to give digitalis, but nux vomica often does better, and
may be given as in the following preseription : Tincture of nux vomica,
4 drachms; spirits of chloroform, 1} drachms; aromatic spirit of
ammonia, 3 drachms, and compound infusion of gentian, up to
4 ounces, A dessert-spoonful of this mixture to be given in water
three times a day.

Angina Pectoris.—Pain in some form or other is a frequent
symptom in affections of the heart, both functional and organic, and
is known as cardialgia ; it is most often situated on the outer side
of the l¢ft nipple. - It is sharp, cutting, or boring in character, and
often shoots across the left arm. It is increased by exertion or palpi-
tation, and often comes in paroxysms. The excessive use of tobacco,
tea, and coffee may cause palpitation and rapid action of the heart,
as has been already pointed out; but it may also give rise to pain,
sometimes of a very severe character.

Apart from these pains, however, which are as a rule bearable,
there is & severe form of heart pain called angina pectords, and
commonly known as breast pang, which occurs suddeuly, and is
accompanied by a sense of approaching death. The first of such
altacks is always absolutely sudden in its onset, and generally comes
on \\:}xcxl the vietim is exerting himsell in some way, such as when
walking up hill, or against a strong wind, or stopping to lace his
boots, ~ IFrequently, too, the first attack comes on after the first meal
of the day. The pain is most frequently situated behind the lower
end of the breastbone inclining to the left side. It comes on, as
has been said, with absolute suddenness, and is of so commanding a
nature, that the patient has to desist from whatever act he may be
oceupied in. Its character is variously deseribed as being boring,
guawing, as if the chest were held in aviee, as indeseribable, and as
ho{ng so intense, that its continuance or increase must, in the patient's
opinion, end in death, From its starting-point, the pain spreads
over the chest to the back, and shoots up to the head and down the
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left arm. Doring the attack the palse is feeble, the face pallid, the
fimbs cold, and the body covered with a clamroy perspiratisn,  Sach
an attack may last for” a few seconds and then pass away, not to
retarn again for some considersble time, or there may be a recurrence
of the attacks for an hour or so. Some patients have several attacks
during their lifetitee, others, such as Arnold of Rughy, have only one,
which terminates fatally. The cause of angina pectoris is obscare.
By some it is looked upon as a neuralgia of the heart; otkers think
it is due to spasm of the heart muscle, or of the minute muscles in the
walls of the small blood-veszels, whilst others again think it is dre to
s deficient blood-supply to the beart iteelf, and this view is borne out
by the fact, that in neatly every case the coronary arteries, which
sapply blood to the walls of the heart, are diseased. The treatment of
angina consists in leading a quiet life and avoiding stimulants—tea,
cotfec, and tobacco. When an attack comes on, three to five drops of
nitrite of amyl should be inhaled. This druz may be obtained put ug
in small glass capsales, some of which should always be carried about
by the patient. In case of attack the patient breaks a capsule in his
handkerchief and inhales the vapour.” If the nitrite of amyl fails,
chlo;}form should be inhaled, as nothing relieves the pain more
quickly. This drug should of course be administered by a medical
man. Hypodermic injections of morphia zlso relieve the pain, and
sometimes when the attack has been very severe, it is well to give
the chloroform first, and then to inject the morphia before the efiects
of the former drug have passed off.

Dauting the intersal between attacks, one drop of a one per cent.
solution of nitrozlycerine should be taken three times a day, as it
frequently prolongs these intervals.

Pericarditis.—The pericardium is the membranous sac which
encloses the heart as in a bag, Its surface 1s very smooth, and
it contains a little fluid which allows the heart to move freely. It
plays the same part towards the heart that the pleura does to the
longs. Inflammation of the pericardium or pericarditis very rarely
begins as an independent disease, though it very frequently arizes asa
complication in the course of certain general disexses. It may be the
result of wounds in the neighbourhood of the heart, or the inflamma-
tion may spread to the pericardium from adjacent orgars. Thus
pericarditis frequently occurs in _pneumonia. ~ It most frequently
occurs as a complication of rAeumatic fever; indeed, sometimes the joint
symptoms are scarcely noticeable, whilst those of the pericardium are
very marked. Quinsy or acute tousillitis occurring in people with a
rheumatic tendency, 13 frequently complicated with pericarditis ; it is
alsa present slong with choren or St. Vitus's dance, which is a disease
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allied to rheumatic fever. The disease is apt to appear during the
course of some of the acute infective fevers, more especially scarlct
fever. It is often tubercular in its origin, more especially amongst
children, and lastly gouty people and .those suffering from chronic
Bright's disease are prone to attacks. As in the pleura, we bave a
dry form of pleurisy, and one accompanied by ¢ffusion. So in the
pericardium, there may be a dry inflammation, or one accompanied
by the effusion of serum or pus or even blood, and if the case termi-
nates favourably, the pericardium may resume an absolutely normal
condition, or it may adhere to the surface of the heart, and so lead to
a permanent change. Dry pericarditis is in itself a comparatively
harmless disorder, death from it being extremely rare, though many
people die from the disease of which it is only a complication, and the
symptoms it gives rise to may be nothing more than a slight rise in
the temperature, and perhaps some pain.  On listening over the heart
with a stethoscope, however, a very characteristic friction sound is
heard, which corresponds as to the time of its production with the
contraction and dilatation of the ventricles, each time that this occurs
the rough inflamed surface of the heart comes against, and is drawn
away from the rough inflamed surface of the pericardium, and thus
o to-and-fro frietion sound is heard, which, once recognised, can never
be mistaken for anything else. When pericarditis leads to effusion of
fluid, the symptoms are more marked, though even here, in the case of
children, they may be very insidious, so that nothing may be notice-
able beyond some shortness of breath and slight fever, and this is
particularly the case when the disease is of tubercular origin, Asa
rule, however, on the appearance of fluid the temperature rises, there
i3 o severe pain of a stabbing nature situated at the lower end of
the breastbone, and there is marked difficulty in breathing. If a
large quantity of fluid has been poured out there is a bulging of the
chest, espeeially in children. The sounds of the heart are muffled or
altogether absent, and the apex beat is higher than it ought to be, or
cannot be felt at all.  The pulse is full and hard to begin with, but it
soon becomes soft, rapid, and érregular. The act of swallowing is
accompanied by pain, and the patient suffers from an irritating cough.
In the later stages of the disease restlessness and want of sleep greatly
distress the patient, and he may eventually lapse into a state of low
and muttering delirium.
, Treatment.—A patient who develops symptoms of pericarditis
has probably already been put to bed on account of the general
dlSO&§C from v:'lnch lie, as a rule, has been suffering, but in the event
of this not being the case, this should certainly be done as soon as
the condition is disecovered, as absolute bodily and mental rest are of
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great importance. A few lecches spplied over the heart area of the
chest greatly relieve the pain and lessen the severity of the attack.
With the same object in view, an icebag may be applied to the same
region for half-an-hour at a time to begin with, and continuously
when the patient becomes accustomed to it. When an effusion is
present small fly blisters often cause s rapid absorption of the fluid,
and a saline purge, such as Epsom salts, i3 also an efficient aid.
Should these measures not be effectual, and the amount of fluid
increase, the surgeon’s aid must be called in, and, in the cases where
the fluid consists of serum, an aspirator necdle used to draw off the
floid ; whereas shonld pus be present, the condition must be treated
as one of abscess in any other locality, and a free fneision made to
give free egress to the matter.

Endocarditis.—Just as the membrane covering the outer surface
of the heart, and the membranous bag in which that organ is
contained, are subject to inflammation termed pericarditis, so the
lining membrane of the inner surface of the heart and the folds into
which it is thrown to form the valves at the orifices of the chambers
are also the scat of inflimmation, constituting the disease called
endocarditis. ‘The inflammatory changes, which are almost entirely
confined to the valves, and more especially to those of the left side of
the heart, consist in a roughening of the surface of the valve and of
a deposit of fibrin from the blood on the ronghened surfaces. This
deposit gives rise to the formation on the valves of fringes of cauli-
flower-like growths or vegetations which greatly impair the utility of
the valve. The inflammatory process may be arrested at this stage,
and the affected valve completely recovers, but far more frequently
the process becomes chronic and leads to structural changes in the
tissues of the valve which cause deformity, and this may lead either
to & narrowing of the orifice and, consequently, to obstruction to the
flow of blood through it, or to a crumpling up of the valve which
allows the blood to regurgitate or flow in a wrong direction. Finally,
the inflammatory process, instead of becoming arrested at the stage of
vegetation formation, may go on to that of wlceration, in which case
{:ortions of the valves are eaten away and fmgments of vegetation are

roken off and sent into the general cirenlation. These give rise to
symptoms of general blood-poisoning, constituting what is termed
malignant or acute uleerative endocarditis.

Acute endocarditis occurs most frequently during the course of an
attack of acute vheumatism; it is sometimes present along with
rhenmatic tonsillitis, and is also a complication of scarlatina. The
ulcerative variety may occur as an independent disease, but very
frequently occurs in  combination with acute pneumonia. The
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symptoms of acute endocarditis are not very markcd.‘ During phe
course of acute rheumatism the patient may conl_plam"of nothing
pointing to the heart, and all that may be noticed is a slightly more
rapid and 7rregular pulse. On listening over the heart, however, a
murmur may be detected, more especially when the mitral valve is
aflfected.  The chronic form of the disease may be the result of an
acute attack, or it may come on insidiously as a result of prolonged
over-indulgence in aleohol, in people who suffer from gout or syphilis,
and also in those who have to undergo prolonged muscular cxertion.
Not much can be done in the way of treating cases of acute affections
of the valves of the heart. No known drug is of any avail either in
curing or avoiding them, but prolonged rest after an attack of
rheumatic fever affords the best hope of the damaged valve being
restored to its normal condition, and to procure this for the heart, as
well as for the whole system, the use of alcohol and digitalis should
be avoided. .

Chronic Valvular Disease.~—To enable the reader to understand
the condition which arises when one or other of the valves of the heart
is allected, cither as a result of acute endocarditis or of slow changes’
set up in it by the circulation in the system of poisons, such as those
of gout, syphilis, or aleohol, it will be necessary to draw his atten-
tion to the course the blood takes through the heart, and to the part
the valves play in its normal circulation. The heart is a hollow
muscular organ, divided into a right and a left half. Each half of the
heart consists of two chambers, an auricle and a veniricle, which com-
municate with cach other by an opening termed the auriculo-ventri-
cular opening, and cach of these openings is guarded by flaps, termed
valves, of the lining membrane of the heart, the free ends of the flaps
being in the ventricles. As has been shown, the valve of the right side
of the heart is called the tricuspid valve, because it has three flaps;
that c’f the left side the mitral, because it somewhat resembles a
bishop's mitre, having only two flaps. The blood flows from the
systemic veins into the right auricle ; from the right auricle it passes
into the right ventricle, the tricuspid valve offering no obstruction to
Its passage, in health, Whenever the right ventricle is full of blood,
it contracts, the.ﬂnps of the tricuspid valve are pressed together by
the blood contained in the ventricle, and thus effectually close the
auriculo-ventricular opening, and prevent & regurgitation of blood into
the auricle ; the pulmonary artery, however, is open, and the blood

courses along this on its way to the lungs. As soon as the right

V}e“t’rid? begins to relax again to receive a fresh supply of blood from
the nuricle, the valves at the opening of the pulmonary artery—the
free cdges of which lie in the artery—are brought into play by the
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column of blood contained in that vessel, and they close and prevent
a regurgitation of blood into the ventricle. The same eycle of events
is taking place at the same time on the left side of the heart;
the blood from the lungs is brought by the pulmonary veins into
the left auricle; it passes from thence into the left ventricle, and
when the walls of this chamber contract, the mitral valve closes and
prevents o regurgitation into the auricle, and the blood has perforce
to pass into the aorta. So soon as the walls of the left ventricle
relax, the valves guarding the aortic openin% come into play, and
prevent the blood falling back into the ventricle. The period during
which the heart muscle is contracting is termed the systole, whilst
that during which it is relaxed, the diastole; and it will be noted
that during the systole the tricuspid and mitral valves are in action,
whilst during the diastole the pulmonary znd aortic valves are brought
into play.

I\PO“?,- as has already been remarked, the effect of endocarditis on
the valves is either to cause a narrowing of the opening, resulting in
what is termed stenosis of the valve, and leading to an obstruction to
the flow of blood in its natural direction, or else to such a disorgani-
gation of the valves as to no longer permit of their edges coming to-
gether, and effectnally closing the opening which they guard, which
allows a certain amount of blood to leak through and re-enter the
chamber which it had lefs a second before—to regurgitate, in fact—
and flow in an unnatural dircction. These changes have a marked
effect, first on the heart itself, and finally on the whole circulatory
system.  In the heart itself, whenever there is stenosis there is enlarge-
ment or Aypertrophy of the walls of the chambers that lie behind the
narrowing—thus, in stenosis of the mitral valve the left auricle
hypertrophies; in stenosis of the aortic valves, the left ventricle
hypertrophies. In regurgitation at the mitral orifice, the left amricle
first dilates and then hypertrophies, and the same changes take place
in the left ventricle when there is regurgitation at the zortic orifice.
Further, these changes are not confined to the region of the heart
Iying immediately behind the seat of mischief, but the effects are
passed backwards until the whole heart is involved. In stenosis of
the mitral valve the left auricle hypertrophies, but in spite of this
fact, the blood is dammed up to some extent in the lungs, and to
overcome this the right ventricle has also to increase its powers and
becomes hypertrophied. A further result of discased valves is to
produce altered sounds in the heart. Normally there are two sounds
present, thus—liih-dlip—the first sound being’ due, along with other
causes, to the closing of the tricuspid and mitral valves, the second to
elosure of the aortic and pulmonary valves ; but when one or other valve
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is altered a new sound is produced, termed a murmur, and the time
when this occurs will depend on the particular form of disorder, and
on the valve affected. Thus, in stenosis of the mitral valve, if one
places oncs ear against the spot on the chest where the apex of the
hearb can be felt to beat, a blowing sound will be heard, whl_eh comes
just before the first sound of the heart. If there is a regurgitation at
the aortic orifice, due to incompetence of its valves, the second of the
heart sounds will be replaced by a murmur, which can be heard best
at the lower end of the breastbone. When the mitral valve is in-
competent, allowing of a leakage back into the left auricle, the first
sound of the heart will be replaced by a murmur—these murmurs
being produced by the passage of the blood through a narrow into a
wider channel. As a result of the blood current being either ob-
structed in its onward flow by stenosis of a valve, or regurgitating
backwards owing to 2ncompetence of the valve, changes take place in
other organs. Thus the blood flows more slowly through the lungs,
and leads to congestion in that organ; the Zwer becomes engorged
with blood and greatly enlarged ; the lining membrane of the stomach
becomes swollen ; the systemic veins cannot empty themselves frecly,
and this gives rise to dropsy, beginning in the feet and legs; the
brain is not adequately supplied with blood, and consequently sleep-
lessness results.  Whilst these are the wltimate effects of valvular
disense, they do not arise at the very commencement of the changes,
because the heart possesses a certain amount of reserve force, which
comes into play as soon as the emergency arises, and which overecomes
the difficulty for the time being; and then the heart-muscle gets much
thicker and stronger—hypertrophies—and what is termed compensa-
lion results, and so long as this compensation is maintained, and the
heart is enabled to cope with the altered state of affairs, no symptoms
arise, and, in fact, the patient may be quite ignorant of the fact that
his heart is affected ; but & time comes when this compensalion fails.
The heart can no longer carry on the unequal struggle, and its walls
begin to stretch and its chambers to dilate, and the result of this
is shown in the symptoms, which now make themselves apparent ;
and amongst the earliest of these is breathlessness on exertion, due
to the congestion in the lungs. Then slecplessness comes on, the
atient complaining that he starts up just as he is dosing over.
Habulent distension of the stomach, accompanied by indigestion,
soon follows ; the liver becomes enlarged ; the urine is diminished in
quantity, h}gh—colourc&, and contains albumin. The lees swell from
dropsy, which gradually spreads upwards till it reaches the abdomen,
and even the thorax. "As a result of the congestion in the lungs, a
cough is developed, accompanied by a watery expectoration, often
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tinged with blood. The patient is unable any longer to lic down in

, but has always to be propped up with pillows, and get what
sleep he can in this position. Frequently, of course, valvular disease
terminates in sudden death, and this i3 more particularly the case
when the aortic valve is incompetent.

Treatment.—This naturally divides itself into the steps to
be .takcn whilst compensation is maintained, and those when it
begins to fail, Daring the former period drugs are not called
for. The patient should lead quiet life, free from worry and
anxiety, Ife should take moderate exercise, avoiding oll sudden
strains, indulge in tepid not kot baths, cat moderately of casily
digested food, abstain from aleohol, and ensure a regular movement
of the bowels,

When the first signs of filing compensation, such as breath-
lessness, an irregular pulse and sleeplessness, make their appearance,
rest in bed for o week or ten days often acts like a charm, and
the untoward symptoms quickly disappear. When the case is
advanced a stage further and dropsy is present, digitalis is the
drug the patient must depend on; it steadies the action of the
heart and makes it beat more strongly—1o0 drops of the fincture
may be given three times a day to begin with. It may be given
alone or combined with 20 to 30 drops of aromatic spirit of
ammonia, and half an ounce of infusion of senega.  Another drug
whose action is somewhat similar to digitalis is strophanthus, it
also steadics the heart, makes it beat more slowly, and strengthens
its contractions; 3 to 5 drops of the tincture may be given three
or four times a day. Jron in some form or other is often called
for on account of the anemia which is often present.

Free purgation is often of the ntmost importance, and for
this purpose a pill containing 2 grains of blue pill and 3 grains
of the compound colocynth pill may be given from time to
time; or, instead of this pill, 30 grains of compound jalap powder
may be administered.

Sometimes the venous system becomes suddenly engorged,
and it scems impossible for the heart to keep up the circulation.
In such cases bloodlctting affords immediate relief, all the breath-
lessness, lividity, and distress passing away after 10 to 20 ounces
of blood have been withdrawn from one of the veins. For the
sleeplessness, which is one of the most distressing symptoms, and
present during the whole course of the disease, but more marked
when compensation has failed, half a drachm of the spirits of
ether or of spirits of chloroform given with some hot whisky
and water, often gives & refreshing elecp, or half a drachm o;

\
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paraldehyde may be given in milk, or if the taste is objected
to it may be made up into a draught with a drachm of syrup
of ginger and half a drachm of muecilage together with an ounce
of water, Should this fail, morphic must be given either by
the mouth or hypodermically; one-sixth to one-quarter of a grain
may be given at bedtime. For the pain and palpitation, which
arc sometimes very trying, an icebag applied over the heart is
very soothing, and todide of potassium in 10-grain doses three times
a day also affords relief.

When symptoms of dndigestion, accompanied by vomiting
and nausea, make their appearance, it is well to limit the food
to small quantities of milk to which some lime water and ice
have been added, and to give a dose of the following effervescing
mixture three or four times a day: Bicarbonate of soda, 3 drachms;
cherry laurel water, 4 drachms; water to 6 ounces—an ecighth
part for a dose. Powdered citric acid, 2 drachms, to be divided
into eight powders. A powder to be dissolved in a tablespoonful
of water and added to a dose of the above mixture, and the
draught to be taken during effervescence. Finally, when the
whole body has become dropsical, it only remains to make punctures
in the skin, and allow the fluid to drain off, and this can best
be done with Southey's tubes; these are pushed into the skin
of the legs with the help of a needle, this latter being withdrawn,
leaving the tube in the skin, and through this the fluid drains
away. Simple punctures are also efficient, but they must be
made under antiseptic precautions,

. The dict of patients suffering from heart disease is often
difficult to manage, as they so frequently suffer from want of
appetite, and nausea is so frequently present, but the rule should
be. to administer food in concentrated forms, and to avoid every-
thing which causes flatulent distension of the stomach. Milk, eggs,
ment juices, fish and fowl, should form the staple articles, and
small quantities of sound whisky given from time to time.

Enlargement of the Heart.—The average weight of the
human heart is about 11 ounces in males and o ounces in females.
When, however, this organ becomes enlarged, from whatever cause
"1t may amount fo 16 to 20 ounces or even more.

Enlargement of the heart or hypertrophy has already been
mentioned in connection with chronic disease of the valves, its
commonest cause. Bright's disease of the kidneys is another
frequent cause of the condition, -but at present we are dealing
with enlargements which arise independently of any other disease,
and which may be termed primary in their origin. Any cause
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which entails inereased work on the ke
in its enlargement. We have scen p:;:togbg]cigeig il:im) lr?sxlxlb
disease, where the heart has perforce to work harder xf‘;; vular
culation is to be carried on at all, and where as a result it bc‘c mes
enlarged.  Over-czertion is one of the commonest causes Cfomcs
largement, apart from discase. Ordinarily when an ind'o"dcni
excrts himself in some unusual manner, the effects of th mt i
pass off after Do has had a rest, snd the heart x-ctumsc ts r:{x;
ormal condition and no harm results, but sometimes it d o i
roturn to its normal state, bub remains in & strained cor(:fﬁ:t'mc
and it is only after prolonged rest and carcful treatment tlllxmt;
the heart recovers. Such cases are met with amonpst z:u'lz';l
who undertake long rides without any fcpammrg tr:x'x[ni : s:
amongst people who visit mountainons (fistricf.s (f;xrinv tbg;
holidays and attempt the ascent of great heights after havi
spent & sedentary life for eleven months of the ycacx,'—-in fact nmon:s%
all people who undertake hard physical exercise of whatever
character without previous training.  Prolonged over-cxertion
where the heart is constantly being called upon o use its reserve
force also causes enlargement; consequently the condition is
frequently met with amongst miners who lead Iaborious lives,
constantly working with their arms and often in cramped positions'
Soldiers who bave passed through a lopg and arduous cumpait'n'
are frequently affected,  Athletes who Tifs heavy weights and
give the usual exhibition expected from a “strong man” are
another class who commonly suffer. The excessive use of feq,
tobaceo, and adcokol, all of which cause a rapid action of the
testt, nnd thus increase its work may, and very frequently do,
poduce hypertrophy. The physical signs of an cnlarged heart
are & bulging of the chest wall which lies in front of the heart.
If the band is placed on the chest the keart beat is found to be
forcible, and the chest is felt to heave under the blow of the heart
micle. The apex beat ~f the heart is found to be much lower
thin under mormal circumstances, and in & line with, or even
outside the nipple line. .
When enlargement of the heart is the result of valvular discase,
there may of course be no symptoms at all so long a8 compengation
i3 msintained, these only declaring themselves when this fails.  When
# begins as an independent disease, however, the onset moy be
gradual, and the first anusual symptom indicating involvement fthe
extt msy be shortness of breath on exertion, such as when( "
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8 Bl or mounting stairs. The pulse is more rapid, an
Imezdar, or may %o intermittent, dropping a beat every
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then. Accompanying these symptoms is a_sense of fulness and dis-
comfort in the chest; and this is more marked when the patient lies
down. When in bed the patient finds that he requires more pillows,
as he cannot lic with his head low. Paun is a frequent symptom,
more espeeially when the disease is due to the excessive use of tobacco.
Headaches and flushing of the face are also common. Palpitation is
another symptom frequently met with, and this may commence after
some exertion, or even when the patient is resting quietly. Some-
times the symptoms commence suddenly, as for instance when a
man, who is apparently quite well and strong, starts to climb a
mountain, is suddenly attacked with shortness of breath, and a sense
of oppression in the chest together with palpitation. These symptoms
pass off when the individual rests; but recommence as soon as ne
attempts the same feab again. In such cases, what happens is that
the heart or one or other of its chambers dilates and becomes over-
stretched from the sudden extra work thrown upon it, and it may be
long before it quite recovers from the strain. The treatment of
enlargement of the heart ronsists in the first place in removing the
cause where this is praceicable, the use of tobacco, tea, aleohol, must
be discontinued, and violent exertion of every description avoided.
Rest, however, is the chief indication, in bed for a considerable time,
until the irregular rapid pulse quietens down, and the palpitation and
difficulty of breathing disappear. Of drugs aconite, by dilating the
capillaries and so allowing the blood to flow more frecly through them,
acts best in lessening the work of the heart; three to five drops of
the tencture may be given three times a day. Bromide of potassium
is another useful drug, and helps greatly to allay the writability
of the heart so commonly met with amongst hard smokers; 10 grains
may be taken three times a day, or 20 to 30 grains at bedtime.

If cases of heart strain are neglected and allowed to go too far,
they terminate, just as chronic valvular disease does'in the failure o
compensation, and all the symptoms which follow in its train.

D.A.H.—A condition of heart trouble, which has been brought
much before the public since the war, is disturbed or disorderly action
of the heart, commonly known as D.A.H. The symptoms are rapid
nction of the heart, shortness of breath on’ exertion, very often pain
over the area of the heart, and all the symptoms of general nervous
condition. On examination of the heart, however, we find that
there is no enlargement, and, though & soft bruit or murmur is often

lcre;l;{}i it is in the systolic period, and does not indicate any valvular
e‘ ~
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Treatment—The treatment of this disorder nims chiefly at
trying to restore the confidence of the patient as to his own condition,
and in climinating exciting causes, such as over-smoking, and worry
of any description. He should be encouraged to take ateady exercise,
such as walking, swimming, golf, etc., while if the condition is acute,
he should be treated with rest in bed and careful dieting. It must
be borne in mind that D.A . is very frequently caused by some toxic
or poisonous absorption into the system. The commonest of these
toxwmins is caused by pyorrheea (see Vol. T), or decaying teeth, so that
the condition of the mouth is carefully examined and any defect of
this kind is attended to. More obscure toxmmias occur from some
absorption in the digestive conal of deleterious material, so dieting
and regular action of the bowels must be secured.

Fatty or other degenerations of the heart can only be
diagnosed by the intolerance of exercise and general condition of
patients, where valvular disease is not present.

Treatment.—1In cases of true fatty degeneration with a
slow feeble pulse, faintness and pain, rest in bed is the best form of
treatment, and together with this the administration of stimulants
such as the aromatic spirit of ammonia, half to one teaspoonful in
water threc or four times a day, or aleohol which in some form or
other is always called for, and strychnia, of which ¢y to % of a grain
may be given three times a day.

For the condition of the heart which is due to an excessive
deposition of fat, in people who eat and drink too much and do not
take enough of exercise, there are $wo methods of treatment which are
deservedly popular; the one is the Schott treatment carried out at
Nauheim, and the other is Oertel's treatment. The Schott method
comprises Frvhe qnd wnot + =+ . ™1 water has chloride of
sodium.+* 1ttt * and is further highly
charged DU . .t 1, don of salines ond goe
vary according to the condition of the patient, as also does the time
during which the individual is allowad to remain in the bath. The
effect of the bath is to stimulate the skin circulation. The
gymnastics consist in certain movements being carried out by the
patient which are resisted by the operator or bath man, The result
of the treatment s that the {:cart muscle is toned up, and any dilata-
tion which may be present is removed.

Oertel's treatment consists in careful dieting which not only aims

8t the removal of fat, but also at preventing its formation, and in
AILPA—TI, E
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regular active bodily cxercise and gymnastics which strengthen fhe
heart muscle—his objects are to improve the fone of the heart, to
maintain the normal composition of the blood, to regulate the
quantity of fluid in the body, and to prevent the deposit of fat. The
fone of the heart is improved by walking exercise uphill. The patient
has to walk uphill until palpitation comes on. He then stops till the
breathing becomes easy again, but he must not sit down. The
distance walked each day is noted, and gradually inecreased. To
maintain the normal composition of the blood, the food must be
largely of nitrogenous kind, fat, sugar, and starch being taken in very
limited quantities. The lean of beef, mutton and veal, game, eggs,
and green vegetables such as cabbage and spinach, form the stapls
articles of diet, whilst only from 4 to 6 ounces of bread are to be
taken in the day. To reduce the amount of fluzd in the body, the
amount drunk daily is carefully regulated, and about 36 ounces, which
includes the fluid in the solid food, is all that is allowed. The
exercises already referred to encourage perspiration, which gets rid of
much of the fluid in the body, but if these are not sufficient a course
of baths with packing are prescribed. These should be taken twice a
week for three or four weeks, and the course repeated three or four
times in the year. To prevent the deposit of fat the following daily
dietary is recommended —

Morning.—One cup of coffee or tea, with a little milk, altogether
about 6 0z, Bread about 3 oz

Noon.—3 to 4 oz of soup; 7 to 8 oz of roast or boiled beef,
veal, game, or not too fat poultry; salad, or a light vegetable; a
little fish; 1 oz of bread or farinaceous pudding; 3to 6 oz of
fresh frait for dessert. It is better to take mo liqueds at this meal,
but in very warm weather 6 to 8 oz. of light wine may be taken.

Afternoon.—6 oz. of coffee or tea, with as much water; 1 oz
of bread as an exceptional indulgence!

Lvening. — 1 or 2 soft boiled eggs; 1 oz of bread, perhaps a
small slice of cheese ; -salad and fruit; 6 to 8 oz. of wine, with 4 or
5 0z. of water. A larger quantity of liquid than that prescribed
should never be taken at one meal (Burney Yeo).

DISEASES OF THE BLOOD VESSELS

Arterio-Sclerosis.—Under this heading are included a series of
changes, ’ghe result of inflammation, which takes place in the walls of
the arteries. These changes may be widespread, involving the whole
arterial system, or they may be confined to regions. such as the arch
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of the aorta, that are most exposed to strain. They consist, in the
Toealised variety, of patches of degeneration of the walls of the
artery, which lead to their becoming thinner, and render them liable
to dilatation, and hence to the formation of aneurisms. In the
diffuse variety the walls of the arteries and capillaries become hard
and non-clastic, and tortuous in their course; they are sometimes
tly thickened, so that the course of the artery ean be easily
ollowed, the thickening being due to the formation of fibrous tissue
in their walls, hence the affection is sometimes spoken of as a fibrosis
of the arteries. It will be readily understood that such changes offer
a serious obstruction to the flow of blood through the body, and thus
rofoundly afect the heart and other important organs such as the
Eidncys and liver. The commonest cause of diffuse filrosis of the
arteries is old age, the sign of advancing years in the arteries being a
bardening of their walls, In some men of course the arteries get
hard much sooner than in others; some men grow old sooner than
others. One often meets men of eighty-four and eighty-five whodo not
look more than sixty or sixty-five, and who are more active than many
men st the latter aze ; and again, one often meets men of fifty or sixty
who look twenty years older, and are as a matter of fact twenty
years older, becanse their arteries are in a condition of degeneration
which corresponds to a much more advanced period of life, so that it
has come to be said with much truth that “a man is as old as his
arteries.” Discase of the Fdneys frequently gives rise to these
chronic changes in the arteries, but it must also be borne in mind that
the changes in the arteries often give rise to kidney dicease, and, as
in the case of the hen and the egg, it is rather difficult to say which
came first. Certain poisons circolating in the blood are a very
frequent cause of the disease, and act either by irritating the walls or
by altering the quality of the blood. Of such poisons alcoko!l is more
often responsible than any of the others, but the poisons of gout and
syphilis "also provide a not inconsiderable proportion of the cases.
With regard to over—eating as a cause of arterio.fibrosis, Professor
Osler, of the John Hopkins University, Baltimore, says, “I am more
and more impressed with the part played by over-eating in inducing
arterio-sclerosis. There are many cases in which there is no other
factor” (verD. sap.). The changes result, as has already been pointed
out, in the arteries becoming hard, so that they feel like a pipe stem.
The pulse is hard and difficnlt to obliterate. The heart becomes
Lypertrophied, and the second sound is greatly accentuated. The
patient may suffer severe keart pain akin to angina pectoris, and
eventually he may have all the symptoms—dropsy, difficulty of breath-
ing, &e~indicative of heart failure ; forher, he is liable to suffer from
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apoplexy or haxmorrhage into the brain, and from convulgive ‘attacks
indistinguishable from epileptic fits. The treatment consists in lead-
ing a quiet regular life; secing to 1t that the functions of the shn,
bowels, and kidneys are active; living on plain wholesome food ;
avoiding excesses of every kind, and becoming a teetolaller.
Aneurism.—An aneurism is a tumour (Fig. 60) containing fluid
or coagulated blood, and communicating dircctly with the canal of an
artery. The limiting membrane -of the tumour is called the sac. The
tumour may be sacculated, as shown in the illustration, or Jusiform;
in the latter case consisting of a mere
bulging of the wall of the artery.
Causes.—An aneurism is produced
by a preliminary weakening of the wall
of an artery due to the presence of
arterio-sclerosis of the localised varicty;
superadded to this weakness a strain
is thrown upon the particular portion
of the artery, either as a result of hyper-
trophy of the heart or of over-exertion
on the part of the patient, and the wall
of the artery stretches. The current
of blood continues to play on the
weakened wall, and eventually a bulg-
ing or tumour forms. The inner coats
of the artery at the affected area
rupture, or become very thin, whilst the

- qmpf{ Tn;*:: r:nmll)ﬁ“:‘ g o O0ECT CORG inflames and becomes greatly

4y WX * 'y x’ - . .

Communiction wih Actors; A Artory; Uhickened.  The blood in  passing
» v Conbinuation of Artery. through an aneurismal dilatation tends

Al to congulate, more especially if the
walls are rough, and thus the interior of an ancurism is frequently
found to contain fibrin which is laid down in layers, so that a
cross scetion through the tumour closcly resembles that through an
?nzon.ﬁ Ancurism is an affection of middle age, from thirty-five to
1\(}1:3'- ve being the usual period of life during which it develops.
ctren S;gsml(?;e frlequently affected than women owing to the mors
il 1le that the former Jead. The poisons of alcohol,
ﬁ:{ cI dont c::l( 8‘;‘15 “’h}Ch produce. arterio-sclerosis are the most
yox?nn menusg ol ancurism, though it may arise in strong muscular
youns )oscd\; 10t lixrc In no way af_fccted by the above poisons, bub
o nr;cl(l o 0 the effects of strain; and thus men who are much
! f);l;)f gowmq are freguently the subjects of the disease. The
Symptoms ol ancurism will depend to a great- extent upon the position
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of the tumour, because these are in great part due to the pressure
which the growth exerts on neighbouring tissues and organs.
Ancurisms may be divided into external, or those which arise in con-
nection with the cxtremitics, and come under the supervision of the
surgeon ; and infernal, or those which develop in some portion of
the tharacic or abdominal aorta, and belong to the province of the
physician. When the ancurism is situated in one or other of the
exlremitics, the first symptom the patient usually experiences 1s pain
of a neuralgic character affecting a nerve which lics in close proximity
to an artery. Secondly, be may discover a swelling or tumour ab the
back of the knee for instance, or in the armpit; he may also notice
that the tumour throbs. If pressure be applicd to the artery at a
point between the tumour and the heart, the swelling may disappear
or become flaccid ; whilst if the pressure is spplied on the artery, on
the distal side of the tumour, the Istter may become much more
tense. 'The pulse on the affected side may be altered, being slower
and smaller than its fellow. On placing the ear against the tumour
a murmur or blowing sound may be heard. When the tumour is
situated in the neck the paticnt may suffer from giddiness, and if the
nerve which supplies the larynx be pressed upon he may be Aoarse
from paralysis of the larynx. The internal aneurisms are divided into
those affecting the thoracic, and those the abdominal aorts, and the
symploms produced by a thoracic aneurism will depend upon which
portion of the artery, the ascending, arch, or descending, is affected.
Aneurism of the Aorta.—\Vhen the aneurism is situated in
the ascending portion of the sorts, very near to the heart (Fig. 55),
the only symptoms may be those due to dilatation and consequent
incompetence of the aortic valves; such aneurisms do not grow
to o very great size. When the tumour involves the ascending
portion a little farther away from the heart, pain in the chest is
the first symptom experienced. Following fhis there may be a
bulging of ‘the chest wall to the right of the upper end of the
breastbone, and if the hand is placed on the swelling it may be felt
to pulsate. The pain sometimes shoots down the arm, and if the
veins are pressed upon the arm may swell. On placing the ear
arainst the chest wall over the tumour a murmur may Ei)e heard,
When the tumour is situated in the arch of the aorta the symptomx;
are far more numerous, because then it comes into relationship with
the trachea and bronchs, the asophagus, the great nerve caugd th
vagus, and the sympathetic nervés. It may also by stead .
against the spine cause absorption of some of the bo}r’ms 1}\7 1;,755‘-”"
may bc. felt to the left side of the upper end of the br‘eastbonce nl:g
the patient may complain of pain shooting down the left arm. ' The
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pulse on the left side may differ _from that on the right. As a resuls
of pressure on the varlous strictures mentioned the patient may
experience difficulty in breathing. Ie may have o peculiar ringing
brassy cough, or one with a wheezy sound, which has led to its being
designated the gander cough. Pressure on the gullet leads to
difliculty in swallowing. There may be paralysis of the vocal cords,
and if the sympathetic nerves in the neck are pressed upon there
may be contraction of the pupils due to paralysis of these nerves,
or dilatation of the pupil if the nerve is only irritated. When the
tumour involves the descending portion of the thoracic aorta a swell-
ing may develop in the back = The bonmes of the spine may be
gradunlly eaten awey by it, and pain will be experienced which
generally shoots along one or other of the intercostal nerves which lie
by the side of the ribs. It is sometimes very difficult to say exactly
which part of the aorta is involved by the tumour, and then an
X-ray picture is a §reat help.

When the abdominal aorte is affected the tumour lies just
below the diaphragm, and can be felt in the pit of the stomach
as an expausile, pulsating swelling. A blowing nuuemur can be
heard by applying the car to the abdominal wall; and if the
tumour be a lnrge one no pulse can be felt in the arteries of the
lower extremity, though the circulation in the limb seems to be
carried on as usual. The patient complaing of pasn and vomiting.
The beating of the aorta in the abdomen has been {requently
mistaken for an ancurism. The {reatment of ancurism consists in
employing means to retard the circulation and to favour the
congulation of blood within the tumour, and with these objects in
view 7est in bed in the recumbent position and a restricted diet have
been advocated.  The diet recommended by Zufnell of Dublin is the
one usually adopted, but few people can submit to it for more than a
few weeks, whilst he insisted that it should be persevered in for
months. 1t comprised : Brealfast—=z oz of bread and butter, 2 oz
of milk or tea.  Dinner—3 oz. of mutton, 3 oz of bread or potatoes,
and 4 oz of milk or claret.  Supper—a2 oz of bread and butter, 2 oz
of milk. ~ Of drugs, the only onc which really scems to influence the
growth in any way is fodide of potassium, which may be given in
from ten to twenty grain doses three times a day. The surgical
Lreatment of nneurism consists in introducing some foreign body such
as horschair or fine wire into the interior of the cavity, or of passing
an electric current through it by means of electrolysis necdles, the
9!)‘;ch of both proeedures being to cause coagulation of the blood ; but
it canmot, be said that the results are satisfactory, most of the cases
terminating fatally within a fow days after the operation. When the
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ancurism is situated in ono or other of thy cxtremities, and within
ensy reach, surgicsl interforence holds out better hope of success,
uch, however, depending on the shape of the tumour and upon the
opening which leads from the artery into the sac. The means tho
surgeon adopts are eibhcr' compression sbove, upon, or below the
aneuriam, or the spplication of a lgature to the artery above or
below the tumour. Bus, after all is said and done, nothing we know
of can remove the cause of aneurism; and although some cases do
recover spontancously—for cured sneurisms have been found in the
bodies of people who have died from other causes—the disease even-
tually kilg the victim either by bursting suddenly, when he dies
immediately from heomorrhage, or, as is more frequently the case, by
the pain and anxiety which it gives rise to. :

Neevus~This is o disease in which the capiflaries nre affected
and gives ise to “marks” on the body, which are variously known
a8 strawberry marks, “birth marks,” or ““port wine stains.” When
pigment, is present in the mark it constitutes a “mole.” The diseass
consists n a localised hypertrophy of the capillavies.  The * mark” muy
be rough and raised ngove the surface, or smooth and level with the
surrounding skin, The marks are as a rule congenital, or appear
shortly after birth. Their commonest site is in the head, and more
particularly on the face and lip.

Treatment.—Many nw®vi need no treatment, but when they
appear on the face and are apparently growing, the surgeon has to be
consulted. When the affection consists in merely a staining of the
skin, some form of eaustic may be tried to remove ir, such as painting
it with strong nitrate of silver solution; but when it constitutes an
actual tumour bencath the skin, the best treatment is to ent down
upon it and tie the blood-vessels that feed it. Treatment by elec-
trolysis, which eauses coagulation of the blood coutained within the
tumour, is also attended with a large measure of success, but the
growth can seldom be cured at one operation.

Iacmnatwn_over a small nmvus sometimes results in its dis.
sppearance, but is not & very relisble measure,

,Inflammation of Veins.—Phiebitis or inflammation in the
veins very rarely commences in the veins themselves. The process
generally spreads to them from the neighbouring tissnes Whip h
similarly sffieoted, as for tustance from ucpnisonedbwound Wi ot the
older physicians thought was inflammation of the veing hat the
only clotting of Llood in the veins, o result of thei .“ﬁs ren'Hy
weakened by the surrounding inflammation, and it i m;'“u s being
the blood or thrombosis whick gives rise to the sylm;;:mf S}Q:f,m% "
case.  The blood clot or thrombus in the vein leads to obstruec tz':;
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of the circulation through it, and causes dropsy of the limb if the
blood cannot geb round by some other route. The vein containing a
clot can be felt all alongits course as a hard cord. The blood clot
may be entirely absorbed, leaving th.e vein in 1ts normal condition,
or it may permanently block .the vein, so that the blood can never
pass through it again.  Sometimes, especially when the clotting in the
vein has been the result of a poisoned wound, abscesses may form
in the course of the vein, and general blood poisoning may result.
The vein most frequently affected is the saphena vein, which runs up
the inner side of the thigh just beneath the skin, and the disease is
then generally the result of varicose weins in the leg. One form of
disease shows itself in the deep veins of the thigh, is due to an
altered condition of the blood which favours its coagulation, and
attacks women a week or so after childbirth, giving rise to the disease
termed white leg.

Symptoms.—The most prominent symptom of coagulation of
blood in a vein is dropsy or swelling of the limb. There 1s in addi-
tion local pain and tenderness. In the condition termed whate leg,
the woman complains of pasn beginning in the calf of the leg or in
the thigh. Within twenty-four hours of the onset of pain the limb
begins to swell. It is hard and tense, and of a shiny white colour.
The temperature rises to 101° or 102° F. The pulse is quick and
the patient is restless, and suffers from want of sleep. The acute
stage of the disease lasts for a week or so, and then the symptoms
begin to abate, but it may be weeks or months before the limb
returns to its normal condition. Sometimes, as a result of
undue exertion on the part of the patient, a portion of clot becomes
separated, and is carried by the blood stream to the heart, and causes
sudden death.  Treatment.—This consists in keeping the patient
absolutely at rest in bed. Raising the affected limb to promote circu-
lation in the veins, and keeping the leg warm by rolling it in cotton
wadding and applying warm fomentations, or linseed poultices and
aoothgng applications, such as the belladonna and chloroform liniments
to relieve the pain. In maintaining the patient’s strength by admin-
1stering  stimulants when they are called for, and such tonics as
quinine and iron. For the sleeplessness, Dover’s powders in five-
grain doses does well. The -diet should be simple bub nourishing.
When the acute stage of the disease has passed away, the limb should
be rolled in a flannel bandage to give it support and keep it warm, and
all shampooing and massage of the limb should be avoided, as such
practices have led to the sudden death of patients from the dislodging of
a fragment of blood clot. The same remarks as to general treatment
#re applicable to coagulation of blood in veins wherever its site, with
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this addition, that when abscesses form they shonld be opened at the
carliest possible moment.

Varicose Veins.—When a vein becomes hypcrtrophicﬂl1 and
1 . el o oV

. )
paralysis of the nerves which supply the veins, or Lo wjuty tu wue
volves, The fact remains, however, that people who have much
standing to do are frequently affected.  Constipation and obstruction
to the flow of blood through the
veins in the abdomen, a result of
wearing tight bands round thewaist,
are also considered to favour the
dilatation of veinz. Varicose veins
may occur in any region of the

y. Thus in the rectum they ap-
pear as piles, in the spermatic cord
as varicocele, but their favourite
site is in the superficial veins of
the leg. As a rule the disease
attacks the large veins, but some-
times, and this is more frequently
the case in women, it begins in
the very minute vessels, and then
the skin of the affected ares is
marked by fine branching red lines,
which are the dilated venons
capillaries. ,

The symptoms in the early :
stages are not very characteristic,
the patient usually complaining /
of being easily tired, or perhaps . o
of pain in the leg which comes- ' -
on after he has been standing for some time, or he may notice that
the ankles swell  Eventually he notices that the veins are swollen
and tortuous. The slin covering the veins becomes thin and
glossy. Sometimes the surrounding parts become hard and brasny,
and the skin becomes discoloured. “As a result, probably of the
feeble circulation, eczema frequently attacks the skin over the
affected area, and if this be neglected, it may terminate in the
formation of an wulcer which is slow to heal, and which may per-
fornte the vein and lead to serious or even fatal hemorrhage, The
blood in the veins may cosgulate forming . thrombus, and this

—A Leg aflected with Varicoss Veine.
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may become firm and hard snd lead to an obliteration of the
vein, or the clot may inflame and lead to the formation of local
abscesses. The success or otherwise of the ireatment will depend
upon the stage at which the disease has arrived when it is faken
in hand. Ip the carly stages much may be done; in the later,
nothing but a surgical operation can effect a cure. .

When the disease is just commencing, vest in bed with the
limb raised, to encourage the venous circulation, does much to
restore tone to the veins. If this is impracticable, as it often is,
s well-applied flannel bandage applied over the drawers before
the patient leaves his bed in the morning, and when the veins
in the leg are not nearly so swollen as when he is standing,
and removed only after he gets into bed again at night, supports
the veins and prevents their being engorged with blood. At
the same time attention should be paid to the general health,
and a dessert-spoonful of the following tonic mixture administered
three times s day after food: Ammonio-citrate of iron, 8o grains ;
tincture of nux vomica, 21 drachms; glycerine, 1 ounce, and water
to 4 ounces. Saline purgatives, such as Apenta or Hunyadi Janos
water should be taken regularly to promote the action of the bowels.
The diet should be simple and nutritious, and stimulants should
be avoided as far as possible. - It should be a rule for the patient
to rest his limb frequently during the day by sitting with it raised
on o chair, and he should avoid standing about as much as
possible.

When the disease is so far advanced that the above means
are of no avail, the best hope of cure lies in removing the whole
mass of dilated veins, as if they constituted a tumour, which they
really do. When bleeding oceurs from a varicose vein a firm pad
and pressure should be applied over the bleeding point. In addition
a bandage should be firmly applied above and below the wound,
and the limb raised.

Bloodletting.—Though drawing blood from the veins is not
nearly so frequently resorted to as it was fifty or sixty years ago,
occastons still arise, such as when a patient is dying from distension
'of the right side of his heart, when it is of undoubted advantage.
The operation itself is a simple one, and is generally performed
at the bend of the elbow. The first step consists in rendering the
veins prominent by tying a band firmly round the arm a few inches
“bf’"e the 0_11)0“’; the band should be tight enough to render the
vens prominent, but not so tight as to stop the pulse at the
wrist,  Next, having chosen the largest vein, and should this be
the outer one so much the better, the operator places his left
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thump on the vein just below the point where he means to cut,
and taking the scalpel in his right hand ho makes a cut tllrouih
the skin into the vein, taking care not to cut right through the
vein, and above all that the wound is an #neised one and not
a stab. The blood is received into a basin, and after the requisite
amount has been drawn off pressure is applied to the wound with
the lefy thumby; the constricting bond is removed, the limb is
carefully cleaned and then o pad is fixed over the wound with
o figurc-of-cight bandage, the arm is bent st & right sngle and
placed in a sling. In three or four days when the pad is removed
the wound will probably be found to have healed.

DISEASES OF THE BLOOD

The blood may be affected by disease, either in respect of its
antity or its quality. A person who has suffered rom an accident
involving the loss of & large quantity of the vital fluid, illustrates
the fizst phase in question, while a patient suffering from say seurvy
(vol. i), or from anamia or “bloodlessness,” may be regarded as
representing the second aspect of this subject.
Anzmia.~—This affection is frequently spoken of as “bloodless-
. mness.” In its typical development it is scen in delicate girls. In
them we find pﬁor or extreme paleness of the skin, lips, and gums,
We come face to face here with a case in which the blood-quality is
markedly altered. Anremia may be naturally the result and con-
sequence of this disease. After fevers or other weakening ailments
we may find it present, while no doubt it is also caused by the use
of improper foods, or by deficiency in the natural and proper amount
of nourishment demanded for the support of the frame. A reference
to the scction of this work dealing with the composition of the
blood, will show that ron is the chiof constituent of the vital fluid
which has to be considered in reference to anzmia and allied con-
ditions. This iron is combined with the living matter of the blood-
corpuscles, and is the main agent by means of which the oxygen
breathed in from the air, is conveyed to all parts of the body. It
the supply of iron derived from the food is deficient, it is obvious
that the proper functions of the blood cannot be discharged, and
anwemia is therefore to be regarded as largely the result of the
deficieney in question,
Chlorosis.—This ailment, otherwise known as “ green sickness”
from the pallor and greemsh hue of the skin, is to be regarded ns
o form of anemis. It affects females especielly, and is due to a
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deficieney in the Zamoglobin or iron compound of the blood. The
symptoms of anemia and chlorosis are very sxgnlar. The face is
pale, and the lips and gums have a “bloodless” appearance. The
system is disordered also at large. Constipation is common, and
often a very troublesome condition. Loss of appetite is also ex-
perienced, and the heart is liable to disturbance of its action in
the presence of the least excitement. The blood, examined by the
microscope, is seen to he deficient in corpuscles, or at least to have
its iron constituents reduced in amount. The heart sounds show
decided alterations which the ear of the physician readily recognises.
Frequently an anwemic or chlorotic patient may exhibit a stout build
of body. This is due to the fact that, owing to an absence of the
oxygen - carrying properties of the blood, fat, which should be
utilised in the bodily processes, accumulates. Disturbances of the
generative system are also common. Women complain when so
affected of irregular menstruation, and they are frequently troubled
with discharges from the womb, of the nature of “* whites.” Palpita-
tion and breathlessness are also marked, and the patient as a rule
is feeble and disinclined for exertion. Menstruation——that is, the
monthly function —will' usually be found to be disordered and
irregular in the cases we are considering.

Treatment.—Obviously sron is the remedy upon which we have
to rely in such cases, seeing that its deficiency constitutes a marked
symptom of anmmia at large. Constipation must be corrected by
the diet treatment described under the section of this work (vol. ii.)
dealing with that subject. Cascara in the form of tabloids should
be taken regularly, and the diet attended to according to the rules
given in the section above alluded to. Iron may be given in various
forms, Some authorities recommend that the bowels should first
of all be made to act freely by the use of the compound decoction of
aloes, say six ounces, to which is added two ounces of syrup of ginger,
and six drachms of tincture of jalap; the dose of this mixture being
a tablespoonful in water at night and in the morning. One of the
best preparations of iron is the dialysed iron (Wyeth's), and this
may be taken after meals in water thrice daily, in a dose of from
fifteen to twenty drops. The iron should not be taken after tea or
coffee. It is useful here to remark that the treatment of anmmia
must be continued for a very long time in certain cases, and it will
be well if the patient can secure a change of air, especially to the
seaside. Such an addition of the treatment is of very valuable
character. Tron is also given in such cases in the form of Blaud's
Pills. Preferably, the tabloids corresponding to these pills may be
used. The mode of using them is to begin by taking one pill thrize
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a dny, and increase cach dose by one pill daily, till eighteen pills arc
taken in the day, Thereafter the dose may be decreased by one pill
cach day, until the original amount of three per day is reached. In
the case of women, it i3 desirable to cease the iron administration
when menstruation occurs.  The food should be of a fencrous kind.
A fair allowance of butcher meat should be given, and a glass of
Burgundy at meals twice daily will probably be found an aid in the
treatment, If for any reason the pills or the dialysed iron do not
appear to be effecting an jimprovement, a mixture camposed of citrate
of iron and ammonis, ten grains; carbonate of ammonia, three grains;
spirits of chloroform, fifteen minims, and water up to an ounce, may
be taken after meals thrice daily. These quantities constitute one
dose. Certain mineral waters containing iron are also useful in
the treatment of anmmia. These are to be found at Harrogate in
Britair, and abroad at Spn, Schwalbach, St. Moritz, and clsewhere.

Pernicious Anamia—This is a very serious discase, affecting
patients between the ages of twenty-five and forty-five years. Here,
the red corpuscles of the blood arc markedly rcduccg in number,
with the result of inducing symptoms which are characterised by
the patient losing flesh, and developing a yellowish or waxy tint of
skin. A certain amount of fever may Ec present, with alterations of
the temperature which may occasionally fall below normal. Treat-
ment here is very unsatisfactory, owing to our want of knowledge
regarding the nature of the ailment. Arsenic is prescribed by
physicians, given as o dose at first of threc minims of the liquor
arsenicalis after meals in water thrice daily. This dose is to be
increased at intervals of four or five days to five minims, ultimately
on the same ratio, arriving at a dose of ten to twenty minims.

Leucocythemia.—This name is applied to a disease in which
a far greater number of white blood corpuscles than is normal is found
in the blood. It affects men more frequently than women, and
oceurs mostly in middle life.  The spleen, which we have scen to be
concerned in the manufacture of white blood corpuscles, is enlarged,
while the liver also undergoes similar changes. Anemia is a sym{)-
tomt here, with rise of temperature. Bleeding may occur from the
gums, nose, lungs, or other organs. This ailment is one which
appears to tend towards a fatal termination, and the treatment,
having regard to our want of knowledge as to the causation of the
disease, is naturally unsatisfactory. As in the case of pernicions
unl:prfr_lin, arsenic is the drug mostly relied upon by physiciana for
relief.

Scurvy as a blood disorder has already been duly treated nudar
the head of “ General Discases” in the first votumo of thin worl,
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Rupture and Fistula

ADDENDUM

v__This term is applied to the escape ol
a portion of the intestine (of bowel) either, as is common, in t}m
region of the groin, or, a3 is hot uncommon in infants, at the
umbilicus or “navel” Owing to some weakness or other the bowel
gprotrudes and causes s swelling. The danger here is that the
portion of the intestine which thus protrudes may be so fixed
that it becomes “strangulated,” in which case an operation is de-
manded to allow of its being returned to the abdomen. *Rap-
tare,” in o simple casc, is treated by the wearing of a proper truss,
only this most bo fitted by an experienced surgical instrument
maker acting on the advies of a surgeon. Much harm may be done
by the wearing of unsuitable trusses. A truss as 2 rule should not
be worn in bed, and it is wise always to have o duplicate truss at
hand, in ease of injury to the one in use. In the case of hernia in
infants the mother should ecarly seck the services of the doctor.
Rupture in infants as a rule can be readily cured.

Fistula~This is a term which is used to indicate a tract or
surface exhibiting no tendency to heal up, and connecting one part of
the body with ancther, It is usually the result of an abscess (or
collection of matter) which has burst through and left the tract in
question.  * Fistula” may oceur in many regions of the frame. The
raost common is fistula in ano, where a tube-like passage opens from
the bowel to the anus or “vent.” In women fistulas are lisble to
oceur in connection with the womb and bladder, Commonly a fistule
discharges “matter” or other seeretion, and constitutes a very
aonoying sad painful complaint. No treatment is of service save
:‘TX“:& <:€ lf!:trogmﬁ nﬁture. Tse surgeon slits up the fistula, 2nd con-
Tty Jo Inl a healing wound, which, duly repaired, 5o to gpeak, cures

Fissure.~This name applies to 5 v H i
ing t_be anus or ‘“vent” Pl}c is {rﬁq\fg,t ymxfi}tacf:plgit it
{sol. ii). Here we find a crack or fissure to be formed h : pie
1t shows no tendency to heal, and each time the pati o et
he saffers excrucisting pain.' Bleeding also o:cgi;‘ztg:ﬂ,rv?‘”);

-acti ez L/
}:’g‘:gl ?\cnt::i“s‘ oi:rthlfepsr:;{:: treatment is that which alone can 1e izji
heal up the fissure, The ;;;t: 21‘;’ b]),; a!f ff & simple operation, ean
fissure ia of o simple nature, jt 1:2 be ?P { very clean, excl if 11e
n: » fotion to it, or to use hazeline )(; in!mw:nt mrarlp!f yare Lew,
0f ca<es o aimple operation cures the ailment ot m'z:, e

Hernia or * Rupture.
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SECTION 1V

THE LUNGS AND THE FUNCTION OF BREATHING

In dealing with ‘the functions of the skin and kidneys it was duly
explained that these organs formed, with the lungs, a physiological
trio. In other words, the three organs perform very much the same
kind of work, that is to say, they discharge the function of excretion
or the getting rid of that waste which represents the result of badily
work. Such forms of waste represented by heat, waber, carbonic
acid gas, mineral matters, urea and ammonia are separated {from the
blood by all three organs, the vital fluid being in this way purified.
In anddition, however, to the work of removing waste matters from
the blood, the skin and the lungs in particular discharge a second
duty. This duty is of course more conspicuously performed by the
lungs than by the skin and kidneys. It consists in the absorption,
or taking in, of oxygen, which passecs inwards to the blood as parb
and parcel of the food-supply. It is this oxygen gas, derived from
the atmosphero, which, carried to all parts of the body by the blood
(os explained in the scction of this work devoted to the cireulation)
18 necessary and essential for the performance of every vital action.
If dealing with the action of oxygen in relation to other foods we
compare the latter to the coals and sticks in a grate, oxygen might
be compared to the light without which the materials could not be
combined in order to form the fire.

Respiration.—The function of the lungs is to discharge the
duty of breathing, or as it is technically called, respiration. The
Ligh importance of this function can well be estimated from the fact
that if t‘hc supply of oxygen to the body is interfered with even for
8 few minutes, as in the ease of drowning and other forms of suffoca-
tion, death results. Respiration practically consists as we have seen
of two actions. Of these the first is involved in the getting rid
of the waste matters which have passed into the blood from the
tssues and which are excreted by the lungs. In the sceond place
the work of breathing includes the absorption of oxygen into the
blood. This double duty is discharged by the lungs, so that

- when their functions ave’ seriously interfered with we find death
resulting, not merely from the deprivation of oxygen, but from the
retention in the blood of carbonic ‘acid gas and obher waste matters.
The simplest type of an organ of respiration is that found in certrin
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fower animals.  If we conceive o thin membrance opening to sir or
water on one side, and having on the other side a network of blood-
vessels through which blood is perpetually passing, we find in such
an arrangement all the festures of a “gill” adapted for the use of
aquatic animals, and of o lung such as is found in animals which
breathe oir dircetly from the atmosphere. The waste matters con-
tained in the blood strain or pass through the thin walls of the blood-
vessels and through the membrane of the lung or gill, and are thus
excreted from the body. At the same time an inward passage of
oxygen takes place through the membrane and through the walls
of the blood-vessels, thus gaining admittance to the blood. This idea
of o breathing organ, simple as it is, represents the essential nature
of the lung.

The Interchange of Gases.—It may be asked, however, how
it is that the gases and other waste matters of the blood tend to pass
to the outer surfoce of the body whilst oxygen passes inwards to
the blood. There is a well-known physical law, named the law of
diffusion of liquids. This law is expressed in the statement that, if
two fluids of different densities be separated by a thin membrane,
the liquids will tend to pass through the membranc and to mix until
the density of the fluid on each side is equal. Thus, in one of the
original experiments which demonstrated this process of endosmosis,
ns it is called, when a tube, one end of which bulged out and was
closed with a piece of bladder, was filled with a solation of salt and
dipped into a jar of water, two currents were seen to be set up.  The
water passed through the membrane into the salt, and thus increased
the quantity of liquid in the tube. Conversely so much of the salt
solution passed through the membrane into the water ontside. It is
through the operation of this law of diffusion of liquids that plants
are enabled to suck up their liquid nourishment from the soil, and
that animals are so enabled to absorb substances from the digestive
system where 1o actual opening exists.  With respeet to gases, the
Iaw known as that of the diffision of gases may be said to operate in
the same fashion. In a simple experiment, o glass jar is filled with
carbonic acid gas whilst another contains oxygen. 'If the jar con-
taining the oxygen be placed mouth downwards on the jar containing
the earbonic acid, the two gases will tend to diffuse ; 5o much of the
carbonic acid passing upwards and so much of the oxygen passing
downwards until a mixture of the two gases is attained. But gases
will also pass through a membrane, and in the case, say, of a closed
bladder filled with oxygen gas and placed amongst carbonic acid gas,
the oxygen will pass through the bladder to mingle with the carbonie

acid gas, whilst the Iatter gas, in turn, will pass inwards to mingle
SLILP—T1L,
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with the oxygen. If the bladdex: I.Je moistened, this interchange of
gases takes place with greater rapidity. )

Interchange of Gases in the Lungs.—Returning now to
the cssential idea of the lung, we see that in the blood-vessels of the
jung blood containing oxygen and carbonic acid gas is present. In
the air-cells of the lung a similar mixture of gases is found. As the
blood in the vessels is only separated from the air in the air-cells of
the lung by the thin membrane consisting of the walls of the blood-
vessels and of the air-cells of the lung, and as this membrane is
perpetually kept in a moist state by the blood in the blood-vessels on
the one side and by the secretions of the lungs on the other, we find
that the law of diffusion of gases perfectly explains to us how oxygen
passes from the lung into the blood and how carbonie acid gas con-
versely leaves the blood and gains admittance into the air-cells of the
lung, whence it is breathed out.

The Air we Breathe.—In order more perfectly to understand
how this interchange of gases occurs in the lung, it is necessary we
should take some account of the air we breathe. Roughly speaking,
atmospheric air may be considered to consist of 21 per cent. of oxygen
and 79 per cent. of nitrogen, caleulated by volume. If calculated by
weight the proportions stand about 25 per cent. of oxygen and 75 per
cent. of nitrogen. Ordinary pure air, however, in addition, contains
about four parts of carbonic acid gas in 10,000 of air and a varying
guantity of watery vapour, traces of ozone, ammonia, and of nitrous
and nitric acids. In addition, a certain amount of floating dust is con-
tained in the atmosphere, this consisting of inorganie or mineral dust
and of particles of organic or living nature. This latter description
of dust includes the multitudes of germs or microbes which the air
contains ; some of these existing in a dead and others in a living
state. When we come to compare the air which is given out from
our lungs with the air which is inspired from the atmosphere, we find,
as might be expected, very material differences represented. Theso
variations, of course, are due to the fact that the expired air contains
waste matters which have been derived from the blood. Thus, if we
assume that in fresh air the oxygen amounts to 20.8, the nitrogen
to 79.2, and t.;he carbonie acid to .04, the proportions of these gases
respectively in the air breathed out is found to be oxygen, 15.4;
nitrogen, 79.3; and carbonie, 4.3. Roughly calculated, we thus find
that the air we breathe out contains about 5 per cent. more carbonic
acid and about the same amount less oxygen than the air breathed in.
This disparity is easily accounted for, because, as we have scen, so
much of the oxygen contained in the expired air passes into the

-

? ‘whi . - . .
blood, ‘whilst so much carbonic acid, representing waste, is passed
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from the biood into the lungs. In addition to the carbonic acid gas
we find that the air which 1s expired contains other waste matters.
These are represented by heat (the expired air is practically the
temperature of the blood), by ammonia, by water, and by traces of
organic matters.  These last represent the worn-out particles of the
body. The organic matter in expired air becomes of extreme im-
portance from a health point of view, It is this matter which
caases ill-ventilated rooms to present a close, disagreeable, and stuffy
odour. When it sccumulates in large guantities, as in the case of
slum dwellings, and where dirt and over-crowding are represented,
this organic matter forms the special soil in which the germs of typhus
fever breed and multiply. It may be mentioned that in so far as the
quantity of oxygen and carbonic zcid gus in the blood is represented,
we find that pare or arterial blood contains about twenty volumes of
oxygen in a hundred volames of blood, and thirty-nine volumes of
catbonic £cid. In venous blood the quantity of oxygen sinks from
eight to twelve volumes, whilst earbonic acid is increased to forty-six.
It may be 2dded here that the nitrogen of the air is an element whick
sy be neglected in so far as any effects on the body are concerned.
Its mission scems to be that of simply dilating the oxygen of the air.
In the blood the quantity of nitrogen gas practically remains the
same and is estimated at from one to two volumes in the handred.

It is generally estimated that in the case of an adalt man not
performing hard work abont 18 cubic feet of oxygen gas represents
the amount daily taken into his lungs, that amount of carbonic
acid gas being excreted. Naturally these quantities vary according
to age, sex, chest-capacity, work, and other conditions of life.  With
regard to the water given off from the langs aboat balf a pint per
day may be reparded as the averaze.

Air in Relation to Breathing.—We have already noted the
composition of the air we breathe, bat it is necessary to inquire more
particularly into the amoants of air which are taken in and exhaled
from the lungs under different eircumstances. Taking the quantity
of air which enters the lungs at each inspimtion in ordinary, guict
breathing, to amount to 30 cubic inches, and the amount exhaled to
represent a similar quantity, we find that an zdditional quantity of
air is eapable of being m{en in through the operation of a deep
Lreath. Physiologists ealeulate that an additional quantity amount-
ing to 100 cubic inches of air may be inspired when a very deep
breath is tsken. A decp cxpiration in the same way ecauses the
langs to part with 100 cubic inches, in addition to the ordinary 50 cubic
inches of quict breathing. Various names have been applied to the
different amounts of air which ean thus be inhaled and exhaled from
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1e lungs. It is necessary, however, to observe that by the deepest
ossible breath we cannot exhaust the lungs completely of air. Thus
certain amount of air remains in the lungs in order to equalise the
ressure of the outside atmosphere on the chest walls. If the lungs
ould be completely emptied of air the pressure of the external air
ould practically crush in the chest. Hence the amount (about 100
ubic inches) which always remains in the lungs over and above the
eepest breath that can be given out is named residual or safety wir.
'he amount passing in and out in an ordinary quiet breath is called
idal air. The additional amount of 100 inches which can be taken
n by aid of a deep breath represents the complemental air, whils
he corresponding 100 cubic inches exhaled by aid of a deep breath
s termed supplemental air. If we add these together we sce that
he average capacity of the lungs of a man amounts to about 330
ubic inches. What is known as the vital capacity of the chest or
ungs is practically represented by the power of giving forth by
, deep breath 230 cubic inches of air, this amount corsisting of the
wdal, complemental, and the supplemental air, leaving of. course in
he chest the 100 cubic inches of residual air. The vital capacity
f the chest in woman is somewhat less than in man, bub as regards
he exact construction of the chest it depends on stature, weight, size
f body, and other bodily features.

The number of respirations per minute varies at different ages.
At birth the number averages from 42 to 44 per minute. Between
one year and five the number sinks to 26 ; from fifteen to twenty years
b is represented by 20 respirations per minute ; whilst from twenty to
swenty-five years of age the number is 18 ; from twenty-five to thirty
16; and a rise appears to take place between thirty and fifty, seeing
that between the latter ages the normal number of respirations is
zenerally calenlated to be 18, In extreme old age the number is
lessened, and may fall from 12 to 13 per minute.

The Lungs and their Connections.—The organs of breathing
not merely include the lungs themselves, but also the Zrachea or
windpipe (Fig, 62, 3), and the laryna: or organ of voice (1, 2), placed
et the top of this latter tube. In 'so far as the mechanism of breath-
Ing 1s concerned we have also to take into mccount the structure of
the chest, which has already been fully described in the second
volume of this work in the section dealing with the general anatomy
of the body. We have only here to remind ourselves that the
chest or thoraw is formed behind by the twelve vertebree of the
back, by the twelve pairs of ribs given off therefrom, by the xib
cartilages which join so many of these ribs to the breastbone, and
by the breastbone itself, We fird the lungs thus contained in a
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The Trackeza or Windpipe.—The trachea, or windpipe
(Fiz. 62, 3), 3y t« remanded £s commencing at the lower end of the
orma of veiwe. which is sitnated at its top, a point represented
br the boly of the sixth vertebre of the neck. In length it is
aboat 41 inches long, and extends downwards to the level of the
fourth vertebrs of the back. Here we find it divided into two
raiz divisions ealled lronchi (5, 6), ome passing to each lung,
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(Fig. 64, a) which, in the act of swallowing, closes so as to prevent
food gaining admittance to the trachea. This particular action
will be found described under the head of the digestive system,
The organ of voice is composed of certain definite picces or ele-
ments composed of cartilage or gristle. It is also fully supplied
with musele and with ligaments. The chief cartilage of the larynx
is that known as the thyroid cartilage (Fig. 62, 1), which consists
of two curved portions joined in front but separated behind. It
is this cartilage which forms in front the projection known as
* Adam’s apple” Eack half of the thyroid cartilage gives off
what is known as the superior cornu, b
means of which the larynx is attached to the
hyoid bone. Below, each gives off 5 second
projection called the inferior cornu, these
latter joining another cartilage of the I
called the ericoid cartilage (2). Here we find
a distinct joint formed between the two car-
tilages, so that the thyroid cartilage moves on
the other to which it 1s attached. The ericoid
cartilage is generally described as being shaped
somewhat like a signet ring. In front it is of
narrow shape, but is deep behind. The deeper
part is situated in the space between the two
wings of the thyroid eartilage. In front the
cricaid is marrow, and the space between it
and the thyroid is closed by a membrane. It Fio. 6:—Thelarynx Openod.
should be noted by ambulance students that it o Erislett; 3, Urper or
is in the space just described, that an opening fesor Yool Cord; g, Thyron
can be made in cases of choking caused by mﬂ,;;"f”‘ 4 Ven
some obstruction to breathing situated higher

up. The operation in question is known as laryngolomy. An
operation on the windpipe (¢rackeotomy), on the other hand, indicates
the operation wi* ™ T T [ T v etsoeesiosdea

itsell. Othertwe ..~
in the larynx. -, . oo
the cricoid cartilage itself. Each of these latter cartilages is of a
somewhat triangular or pyramid-like shape, and to them the true
vocal cords (Fig. 64, f) concerned in the preduction of voice are
attached, whilst connected to them we also find certain muscles
which have the function of opening and closing the aperture of
the windpipe known as the glottis, The epiglottis lies hehind
« Adam’s apple,” and is attached to the inner Surface of the thyroid
cartilage. The epiglottis itself is connmected to the tongue an? .

RPN N VN
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the arytenoid cartilages, whilst muscles are also provided for its
movements. i i )

The Lungs.—The lungs may be described as essentially con-
sisting of two sacs or bags situated in the chest and communicating
as we have seen with the outer surface of the body by means of the
windpipe or trachea (Fig. 65, 3). The chest has already been
deseribed as being completely separated from the abdomen or lower
cavity of the body by the great muscle known as the diaphragm

F1a. 65.—The Heart, Lungs, and Windpipe, scen from behind
{partially dissoctod).

L, A%cx of Lung ; 2, Baso of Lung; 3, Lower part of Trachea; 4, Right

ronchus ; 5, Division of Bronchus; 6, Division of Bronchus below

7, Left Bronchus ; B, Division of Right Bronchus above ; ¢, Division

for lower part of Lung; 1o and xr1, Branches of Pulmonnary Artery 3

x2, Heart, Left Auriclo; 13, 14, Pulmonary Veins, lofb; 15, 16, Right

Pulmonary Veins; 17, Tormination of Vona Cava Inferior; 18, Loft
Ventricle of Heart ; 19, Right Veatricle.

or midriff (Tig. 63, e, 9). In texturc the lungs are of spongy
character, o fact which may be verified by examining the lungs
of o sheep or bullock in a butcher’s shop. In man they are organs
of a slaty blue tint. In the infant they arc of a pink hue, the change
of colour in the adult being duc in all probability to the inhalation
of dust particles. ITence persons living in a very impure atmosphere
have Dlacker lungs than other people, a fact exhibited by the
gilment known as “Miner's Lung” where in consequence of the
breathing of coal dust the lung substance becomes loaded with
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particles of carbon, this condition frequently giving rise to an
acute form of tuberculosis. The lungs well-nigh completely fill
the cavity of the chest. The right lung is somewhat shorter
whilst it is also broader and somewhat heavier than the left.
This lung is divided into threc lobes or divisions, whereas the
left long exhibits a division into two lobes. In addition we find
in the left lung a depression on its front border caused by the
presence of the heart. In shape each lung may be described
s being roughly conical. The “top portion which rests under
the collar-bone at the top of the chest is called the apex of the
lung (Fig. 65, 1, 1). This portion of the Jung in fact riscs above
the collar-bone to the extent .
of an inch or an inch and a half,
The base of the lung is in
contact with the diaphragm
or midrifi forming the floor
of the chest. The base is
somewhat concave, 50 that the
convexity of the diaphragm
asses into it. The hinder
order of the lung is rounded
and is of somewhat thick form.
Tt rests in the hollow at the
side of the spine. The front
of the lungs'is parrower and
in a certain degree overlaps
or covers the heart contained
in this pericardium or back.

Ft0. 65 —Transversa Section of Chest,

a, Eighth Dorsal Vertebra; &, Sternum; ¢, Shoulder-
Uade; o Penesrdum,” e Lung, . Gollei;
an a; h, Vem, k Great Pectoral 3uscle;

The Pleura..—The chest 7 Small Pecloral Musclo; m, Lib; n, Traperins

is lined by a serons membrane T o P 9.7 Boscles

called the pleura. This layer somewhat resembles the pericardium
or sac of the heart, in the sense that it consists of two layers.
One of these layers of the pleura lines the chest wall or Inner
surface of the ribs. It also passes to the upper surface of the
diaphragm and is reflected ‘o the back of the chest. Thence
it passes’ to the Toot of the lung, covering the whole surface
of the long adhering to the lung itself. The practical effect of
this arrangement is that in the movements of breathing the
layer of the pleura covering the lungs rubs against thcblaycr
lining the chest. As these are smooth membranes, and as a small
quantity of fluid is thrown out between the two layers, the move-
ments of breathing are thus rendered smooth and undue friction
avoided. Inflammation of the pleura constitutes the disease known
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as pleurisy, and the physician is enabled by listening to the sounds
of breathing to distinguish by their altered character, in respect
of roughness and other points, the differenee between .the normal
and natural sounds of respiration and those characteristic of the
ailment just pamed.

It must be understood, however, that each lung is practically
frec in the chest, save for the portion mext its root (Ifig. 65, 13, 14,
15, 16) where the divisions of the windpipe and also the blood-vessels
going to and coming from the heart enter. At the root of “the
Iung we find the bronchi or divisions of the windpipe (Fig. 65, 7, 8),
and also the two pulmonary arteries carrying
blood to the left aunvicle of the heart, and the
two pulmonary veins (10, 11, 13, 14) carrying
pure blood back to the left auricles. Here also
at the root of the lung we find the nerves of
the lungs as well as the other certain structures
in the shape of the lymphatic or absorbent
vessels.

Structure of the Lungs.—If the outer
surface of a lung be even casually inspected it
is seen to be divided into a large number of
small portions known as lobules (Fig. 65). To
understand the structure of the whole lung it
is only necessary to investigate the structure
of one lobule, secing that each lobule resembles
all its neighbours. We have seen that the
Fio. 67.—Lungs and Bronchinl windpipe at the root of the neck divides into
@, Largnx ; b, Windpipe ¢, its WO main branches termed Obronchi. Tach

Tton St qoronchiy 4, bronchus enters the lung of its own side and

chial Tubes in Lung, immediately begins to divide and subdivide

. within the lung into smaller and smaller tubes

known as bronchial tubes (Fig. 67, €). The smallest of these tubes
may be regarded as being about the one-fiftieth part of an inch in
diameter. In this way, through the whole substance of the lung, air
15 conveyed from the atmosphere in the act of inspiration, whilst
conversely waste matters coming from the blood into the lung are
]cxhalcc? or breathed out. The whole arrangement of the windpip?: and
ronchial tubes of the lungs may be aceurately enough compared in
conformation to a tree (Fig. 67). If we could suppose the windpipe
and the bronehial tubes separated from the lungs to be reversed,
thc_ windpipe would form the stem of the tree, the bronehi its two
g’"‘m branches, and the bronchial tubes the twigs into which the
ranches divide and subdivide. The bronchial tubes resemble the
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windpipe in their stroctore. In their walls we find the gristly
clements seen in the windpipe, these clements serving to maintain the
bronchial tubes in a patent or open eondition so as to allow a constant
and easy passage of air in and out of the lungs. In the disease
known as asthma there is represented a spasmodic contraction of the
little muscles with which also therbronchial tubes are provided, and
it will likewise be understood that the ailment named bromehitis
represents an inflammation of the lining membrane of these tubes.
It we trace one of the last twigs of the windpipe in the shape
of one of the little bronchial tubes into the lung, we find it to
end in a little passage of a somewhat larger dismeter than the tobe
itself. Around this” passage (Fig. 68, 2) we find opening a large
number of little sacs or compartments which are the air cells or
alzeoli of the lung (3). They may be compared to rooms the doors
of which open into a central passage. These air
cells vary in diameter from the fortieth or fiftieth
part of an inch to the seventieth part of an inch.
The whole lung might thus be deseribed as essen-
tially consisting of a bag of air cells. It is a collec-
tion of these air cells which go to make up each lobule
of the lung. The walls of each lobule are of a re-
markably thin deseription. Here we find represented P, 6&—Tte Temuine

the thin membrane which, in an earlier part of this shaiTebe sathe o
section, we saw to constitute one of the essentinl  S7oite x“;\f A
features of an organ of breathing. We must also take ", 9 g
account of the important fact that in the walls of the g, 53 1o >

air cells we find a dense network of capillary blood-

vessels. This network represents at once the ultimate branching out

of the pulmonary arteries bringing impure blood into the lung from

the left side of the heart, whilst it also represents the commencement

of the pulmonary veins which return the purified blood from the lung

to the left side of the heart for re-cireulation through the body.

‘We have now before us all the essential details included in the
strocture of the Iung, and if to our former comparison that the
lung may be described as a bag of air cells we add that its structure
also includes a dense network of blood-vessels communicating with
each side of the heart, we shall have formed an essentially correct yet
simple idea of the nature of our breathing organs.

The Movements of Breathing.—In order to understand the
manner in which the movements of breathing are carried out, we
must remind ourselves that the floor of the chest is formed by the
“ diaphragm ” or *“midriff” (Fig. 63, ¢, g), the great broad muscles~
veparating the chest above from the abdomen below. Seen in t

T
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resting state, the diaphragm exhibits a kind of dome-like strue-
ture running across the lower part of the chest. The convexity of
the dome lies towards the chest side, whilst the hollow is on the
side of the abdomen. If we therefore could suppose the chest to be
s room within which we could stand, the floor on which we rested
would be curved. If, on the other hand, we supposed the abdomen
to be a room, the roof over our head, formed by the diaphragm,
would be hollow. The diaphragm is attached to the bodies of the
vertebrz, and it is also connected to the six lower ribs. The tendon
of this great muscle (g) exists in the middle, whilst the parts by
which it is connected with the vertebree are in part muscular and in
part consist of tendon. Openings occur in this great muscle for the
passage of blood-vessels, and also for the transmission of the gullet
and nerves. This muscle is the great agent in nspiration or
breathing tn. When we take in a breath, the diaphragm comes into
action and contracts. The sides being fixed to the ribs, the centre
is naturally the chief point affected by the contraction, and the
musele is lowered. In taking a deep breath in, however, the
diaphragm becomes less convex. It descends, and in this way in-
creases the depth of the chest. It will be remembered that the
ribs are movable on the spine, which last forms the fixed point for
the movements of breathing. We must also take infto account the
fact that the front portions of the upper ribs consist of gristle or
cartilage, imparting, therefore. an additional elasticity to the thorax.
In the act of inspiration the muscles between the ribs (intercostal
muscles) (Fig. 65 cause the ribs to rise. As the ribs are thus
elevated, they necessarily push the breastbone forward. We thus
see that by these connected actions the chest is not merely enlarged
from side to side, but is also increased in length and in depth. This
constitutes the act of inspiration, which may therefore be described as
a forcible muscular act. It is, however, different in the case of expira-
tion or breathing out. This is an action largely affected by what
may be called the clastic recoil of the chest. If we note the breathing
movements in ourselves, we can readily note the difference between
them. Inspiration is found to be an ‘act associated with an expen-
diture of muscular power, whereas expiration, in popular language, is
effected, so to speak, by letting the chest go, so that the parts foreed
out of their resting position Dy inspiration return to that position
when the act of taking in a breath has come to an end (F ig. 69).
The Action of the Lungs,—When the chest becomes enlarged,
the lungs, which are highly elastic, yield to the pressure of air and
expand, so that air enters and fills the air cells.” When inspiration
has ceased and expiration takes place, the recoil of the chest com-
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pressing the lungs forces the air catwards, this action, however, being
assisted to a cerfain extent by the muscles of the abdomen, and alse
by certain muscles of the trunk. In expiration also there can be
Yirtle donbt thot the musealar tissae of the luncs, which has been put
on the stretch by the expansion due to inspiration, also assists in the
work of expiration. In the case of what has been termed Sorced
Dreathing, where an zdditional quantity of air is taken into the lungs,
ar where, on the other hand, in a diseased condition, such as asthma,
where there is a resistance of the bronchial tubes themselves to the
incoming of air, additional muscles may be called into action. It
is in this way that distorbed breathing may be
assisted by grasping some fixed object above the
head. Here, the muscles which connect the arms
and the shonlders to the chest are brought into
play in assisting inspiration.

Differences in Breathing.—The type of
breathing in man snd slso in children is that /;
known as abdominal or diuphragmatic. It is i
called 50 because only the diaphragm or midriff 1}
appears to carry on the chief share of this work. |
In males, therefore, and in children the move- |
ments of the walls of the belly are much more
distinctly marked than in women. In them we
find what is known as costal or 7ib-breathing,
the ribs taking a more prominent share in the
work than in the male sex. Infants breathe
typica]lgein the abdominal fashion, and mothers
should bear in mind, therefore, that the presence

Fio.
£ M h b , gm p&:ﬁlon of Ribs

o] i reastbone at rest and
of any tight bandages round the infant’s belly frthone ot rot u

must seriously interfere with the freedom of ity ymmpaston
respiration. In all probability the costal or rib type of breathing
seen in woman has sgecial reference to her functions in child-

69.—Diagram_show

bearing, leaving the a
other type.

The Nervous Regulation of Breathing.—Breathing is one
of those actions which are carried on practically independently of our
will It may be deseribed in its essential nature as Ee'mg of tnwolun-
tary character, It differs, however, from a purely involuntary action
like that of the heatt, in that it is susceptible of being to a’ certain
extent aﬁ'ectefi by the will. We can, in other words, for a certain
time voluntarily arrest the movements of hreathing, 'The high irp-
portance of respiration, however, as & function intimately conneeted
with the preservation of life, no doubt accounts for its typieally

dominal organs less disturbed than in the
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involuntary nature, seeing that not merely during the day, but during
sleep, when all voluntary control of the body is abolished, we find the
action carried on perfectly under a nervous eontrol for which we are
not ourselves directly responsible. The nerves of the lungs are
derived from both nervous systems, that is to say, from the system of
which the brain represents the head, and from the sympathetic or
involuntary nervous system. The control of breathing appears to be
specially vested in what is known as the respiratory centre.. This
centre is sibuated in the lowest portion of the brain situated at the
top of the spinal cord, in that region known as the medulla oblongata.
The chief nerve which appears to regulate the movements of breathing
is a branch of the large nerve known as the vagus or pneumogastric
nerve (Fig. 59, Y). This nerve, which has a wide distribution to the
heart and other parts, sends a branch into the lungs. It is evident,
however, that if nervous control be thus exercised over the lungs
themselves, the respiratory centre, which may be regarded as a kind
of sub-office guarding the interests of breathing, possesses means
whereby nervous messages can reach it from the lungs in turn.
There can be little doubt that the stimulation which is necessary
to keep the movements of breathing continuously carried on, comes
from the nerve centre just described.

SECTION V

DISEASES OF THE LUNGS

Acute Nasal Catarrh, ora cold in the head, is an excessively
common affeetion, some people having a distinct predisposition to
the disease, xore especially in the spring and autumn. Cuuses.—
The most frequent cause is exposure to cold after having been in
a close atmosphere for some time. Cold feet frequently result
in an attack. Ixposure to the fumes of chemical substances, such
as iodine, bromine, and ammonia, often give rise to it. Finally, it
must not be forgotten that a cold in the head is always the first
symptom of measles, and also of serious varieties of tnfluenza.

Symptoms.—The patient complains of chilliness and of a feeling
of lassitude. There is dryness and obstruction of the nose, an
uncomfortable feeling of dryness and itching at the back of the
throat, and sneeczing. These preliminary symptoms are quickly
followed by a copious watery irritating discharge from tha
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—a frequent segrel—tke potent, exeept for a free discharge from
the ross, s practeslly well  In infants scate pasal eatarrh is some-
times a dangetous malady, as it Interferes with sleep, and, as they
have to brestke throush the mouth owing to the nssal ehetruction,
suckies is also interfered with.

Treatment—Fresh air and cold baths are the groat provens
tives of “ catching cold.” Sleeping with the windows open, taking
a fepid bath, followed by a cold douche or sponge every morning
summer and winter, and svoidance of all * coddling,” will soon cure
an individual of his predisposition to catching cold.

For the attack itself when severe the patient should be kept in
bed, and a diaphoretic mixtare such as the following administered
every four hours : Sweet spirit of nitre, four drachms; liquor of the
acetate of ammonia, two onnces; bicarbonate of potash, forty grains;
ipecacuanha wine, forty drops; and camphor water to make the mix-
ture up to eight ounces. Two tablespoonfuls to be given every four
hours to an adult, whilst two teaspoonfuls may be given to a child,
When the attack is accompanied by much ac{ing of the limbs the
following dranght may be given to an adult at bedtime: Salicylate
of soda, fifteen grains; sweet spirit of nitre, half a drachm; liquor of
the acetate of ammonia, two drachms; and camphor water to make
the draught up to two ounces. Instead of the above draught, ten
grains of Dover’s powder along with & hot drink may be given to
an adult at bedtime. In the initial stages of the discase a fow drors
of the spirit of camphor taken on a lump of sugar is a popular remedy
and often cnts short an attack, whilst warm baths, hot foot baths, and
Turkish baths are very comforting. Locally, a four per cent. solu-
tion of cocaine inserted into the nostrils on a piece of cotton wool
speedily relieves the obstruction, or one or other of the following
forms of souff may be tried : Hydrochlorate of morphia, two graing;
bismuth subnitrate, six drachms ; and powdered acacia, two drachms;
or menthol, one part in ten parts of powdered boracic acid. = ™.
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When the affection tends to become chironic, a change to the
seaside or to a mountainous district, together with the administration
of quinine, rapidly effects an improvement and finally a complete
cure.

Chronic Nasal Catarrh.—Many cases of this disease are duc
to repeated attacks of the acute affection, which result in thz'cken.ing
of the lining membrane of the nose and consequent nasal obstruction,
together with an alteration in the voice and impairment of the sense
of smell and taste; and the freatment consists in attention to the
general health, a change to the seaside, and if the nostrils are
Dlocked with crusts, douching them with a solution of common salt
and bicarbonate of soda, a teaspoonful of each to a pint of warm
water. There is, however, another variety of the affection termed
ozana or atrophic rhinitis, in which the lining membrane of the nose
becomes wasted or thinned, and in which greenish-coloured crusts
form in the nostrils and give rise to the most horrible odour, which
is, strange to say, not perceived by the patient himself. The treat-
ment consists in the first instance in removing the crusts by douching
the nostrils with a solution containing borax, ten grains ; bicarbonate
of soda, ten grains; and carbolic acid, two grains to the ounce of
water, and afterwards by the systematic use of antiseptics to keep
down the smell. The best results seem to have been obtained by
adding a small teaspoonful of a fifty per cent. solution of aceto-tar-
trate of aluminium to a pint of water and using this as a douche ; or
two drachms of boracie acid may be added to a pint of water and used
as a douche after the crusts have been removed. . ¢ Listerine” used
as a spray is also recommended by some. The latest and most sue-
cessful method of treating this troublesome affection, however, scems
to be by cupric electrolysis, a form of electrical treatment which can
of course only be carried out by an experienced surgeon.

Hay Fever.—This discase was first described by Bostock in
1819. It is widely prevalent during the months of May and June
in the British Islands, whilst in America it does not make its
appearance before the autumn. In America a similar affection is
called “rose cold,” and is duc to the irritation produced by the
pollen of the flowers.

Causes.—The irritating action of the pollen of plants, chiefly
grasses, on the nasasl mueous membrane. Certain odowrs, such as that
of the rose. E}llanntiorz_s from certain animals, such as dogs, cats, and
g;;‘:zf“ Irfl'xtz:.tmg.pameles of dust, salicylic acid, ipecacuanha, &e.
e 111 glg '1)f S mzl mmportant part in the causation of the disease, as 1t
o un(}bhcr }Poun to run in {families, and to pass from one generation

- People of nervous or rheumatic constitution are peculiarly
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susceptible to hay fever, and in most cases there is present an irri-
table condition of the nasal mucous membrane.

Symptoms.—These are very much the same a3 those of an ordi-
nary cold in the head, There is nasal obstruction, sneczing, a copious
scrous discharge from the nostrils, itehing and watering of the eyes;
but in addition there may be attacks of paroxysmal asthma often
indistinguishable from the ordinary bronchial form. Constitutional
symptoms such as chilliness or a rise in the temperature are, however,
a3 a rule absent,

Treatment.—This may be divided into constitutional, climatic,
and local. As a rule nerve tonics, such as arsenic, strychnia, and
phosphorus, are called for, whilst tepid baths followed by the cold
spray, o proper amount of exercise in the open air, and plenty of
fresh air indoors are also beneficial. People residing in towns derive
great benefit from a change to the seaside, and, where practicable, a
sea voyage during the months of May and June will ward off an
attack. Locally, means must be taken to harden the nasal mucous
membrane, and thus render it less irritable. It may be sprayed with a
half per cent. solution of protargol or with a 1 in 5000, or 1 in 10,000
solution of adrenalin chloride, or a 10 to zo per cent. solution of menthol
in olive oil may be applied with a brush ; and finally, should there be
spots in the lining membrane of the nose, which are excessively irri-
table, these should be cauterised with the electric cautery.

Catarrh of the Larynx or Laryngitis may be acate or chronic.
The causes of acute catarrh are very much the same as those of
catarrh of the nasal passages; exposure to cold, more especially after a
prolonged stay in a vitiated atmosphere, irritating particles of dust or
vapours. Acute catarrh frequently accompanics the infective fevers,
such as typhoid, smallpox, and measles, and a dangerous form is often
caused in children by burns and scalds. The chronic variety of the
complaint is frequently due to overstraining the voice, and is met
with amongst public speakers and singers, whilst the habitual over-
indulgence in tobacco smoking and alcohol also gives rise to it.

Symptoms.—These vary according to the severity of the attack
and to the age of the patient. In edults the ordinary symptoms of a
common cold are followed by hoarseness, an irritating tickling cough,
and some difficulty in breathing, this last symptom sometimes assam-
ing alarming characters when it is due to spasm of the glortis, or to a
sudden swelling or adema of the larynx, which is apt to occur when
the patient is already & sufferer from chronic Lidney disessz or
erysipelas. The treatment consists in confining the patient to the
house, or to bed if the symptoms are severe, and in surrourdine Rim
with a warm moist atmosphere by means of the bronchitis ketcle, o

M.LP.—III. b4
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by inhalations of medicated steam, a very soothing form of the latter
being obtained by adding a teaspoonful of compound tincture of
benzoin to a pint of hot water in a jug, and allowing the patient to
inhale the steam. At short intervals the patient should also be given
menthol pastilles $¢ suck, and drinks of hot milk and seltzer water.
For the relief of the cough warm poultices should be applied over the
throat, and five grains of Dover’s powders given every six hours,

In young children acute laryngitis is frequently met with, especi-
ally in those who have scrofulous constitutions, and are pronc to
cafarrhal affections. The child is suffering from a common cold, and
this is followed by hoarseness, which is always worse towards evening;
there is also a hoarse cough, but little or no rise in the temperature,
and the child, if carefully treated, usually gets well in & few days. If,
however, the child is neglected, this catarrh gets worse, and spasms
of the glottis occur which give rise to an alarming train of symptoms
termed fulse croup. The child is put to bed to all appearance fairly
well, and falls asleep. About midnight he wakens suddenly with a
hoarse barking “croupy” cough; he suffers from great difficulty of
breathing, and if the attack is a severe one, the face becomes livid,
the nostrils work, and the eyes are staring and frightened-looking.
The attack lasts from a minute or two to half-an-hour, and then as
the spasm relaxes, the child gradually gets better and falls asleep
again. There may be no more attacks till the following night, or
the condition may get worse, and the child suffer from repeated
attacks, both during the night and the day. During the attack the
temperature generally rises to 102° F. or 103° .

In cases which are due to a scald of the larynx, caused most
frequently by attempting to drink water from the spout of a kettle
which is standing on the hob, the child complains of severe pain
wn the throut, and refuses to swallow anything; there is, however, no
difficulty in breathing to begin with, and he may fall asleep. Ina
few hours, however, the breathing becomes affected ; it is rapid, noisy,
and I'nbogred. The lining membrane of the throat swells, and ss the
swelhng Increases the symptoms grow worse. The breathing becomes
ivfzry difficult and croupy in character. The child grows vercy restless,
]ns face becomes.hwd, and he may die in from 24 to 48 hours. If,
iowever, the child ean take nourishment and his strength holds
oub till such time as the swelling in the throat subsides, he may
recover.
ot '11: Sfltrglsnt oif" acute laryngitis in children. In tl}c malder cases, &
mixtt;re : ontaig‘i):nu‘wment to one room, together with a diaphoretic
of ammonia. fwent IPSCﬂCﬂanha wine ten drops, liguor of the acetate

y drops, glycerine ten drops, and water up to 2
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dessert-spoonful, given three or four times a day, usx_mlly effects a
speedy cure. If the bowels are confined one or two grains of calomel
should also be administered. In the screrc forms accompanied by
spasms of the glottis and attacks of difficult breathing, the child should
bo put immediately into a tearm bath, ~ After this vomiting should 130
procured by administering teaspoonful doses of ipecacnanha wine in
warm water every ten minutes until the desired effect is produced, or
if the child is a delicate one a teaspoonful of a solution of sulphate of
copper, ten grains in two ounces of water, should be substituted for
the ipecacuanha and given in the same way. Finally the child should
be put to bed over which a tent has been erected, and the steam from
a bronchitis kettle should play around him continuously, If the
spasms are very frequent, two grains of chloral may be given three
times o day to a child over two years of age. The child should be
kept in bed as long as there is any fever, and the steam from the
kettle continued until the hoarseress has disappeared. A preliminary
dose of calomel, one or two grains, is also desirable.

In eases which are due to scalding of the throat, every effort must
be made to support the child’s strength, and, if he cannot swallow, food
must be got into the stomach through a tube passed down through
the nose. The best results seem to follow the administration of a
grain of calomel every half-hour until green-coloured motions are
passed. This treatment should be begun as soon as the accident
happens, and before the difficulty of breathing has et in. In addi-
tion, of conrse, the child will be placed in bed, with the steam from a
kettle playing round him; warm applications in the form of poultices
or of sponges wrung out of hot water will be applied to the throat;
he may have ice to suck, and be encouraged to swallow small quan-
tities of cream, which will soothe the throat and nourish him as well.
The services of a medical man must be obtained as quickly as possible,
and no objection raised to the performance of the operation of trachco-
tomy, as in this often rests the one hope of saving the child’s life.

Chronic Laryngitis may be the result of repeated acute attacks,
of overtaxing the voice, as in speakers and singers—hence the name,
**clergymen’s sore throat”; or of the inflammation spreading from
the back of the throat down to the larynx, as in heavy smokers and
dArunlfards. Sometimes, and it is well to bear this in mind, this affec-
tion is a precursor of consumption or phthisis. The symptoms are
hoarsgness, which may be constant, or come on after the slightest
exertion of the voice, a frequent desire to clear the throat, and expee-
toration,

The treatment cousists in resting the voice, and avoiding cold and
foguy atmosphere, and the two indications are most easily carried out
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by a holiday away from home to such places as Ems, Mont Dore, &e.
Locally, inhalations of medicated stcam are recommended.  Two
drachms of pine oil and one drachm of light magnesia are added to
three ounces of water. A teaspoonful of this mixture is added to a
pint of water ab 140° F. for each inhalation; or the throat may be
sprayed with a solution of tannin, 2 to 1o grains to the ounce of
water, or of alum of the same strength ; and lastly, medicaments, such
as solutions of nitrate of silver, may be painted on the larynx; but
this can only be done by a physician, :

Bronchitis.—This is an acute or chronic disease affecting the
bronchial tubes, and consists in a catarrh or inflammation of their
lining membrane. The acute form of this disease may confine itself
to the large and medium-sized tubes, as is most frequently the case
in adults; or it may attack the minute tubes and air vesicles of the
lung, constituting capillary bronchitis or broncho-pneumonia, and this
form is almost entirely confined to children.

Causes,—DBronchitis may arise from catching cold through ex-
posure, or it may be secondary to such infective diseases as measles,
whooping-cough, and scarlet fever; and lastly, it may be the result
of chronic heart or kidney trouble. It is very common in dsmp
localities.

Symptoms.—Acute bronchitis, when it attacks the larger tubes,
commences with pasn behind the breast bone; some rise in the
temperature ; a feeling of oppression in the chest; and a painful,
hacking cough, which often comes in paroxysms. The expectoration
is at first scanty, white, and frothy, but later on it becomes more
copious and changes to a yeilow colour, owing to the presence of pus
cells. With the advent of free expectoration, the distressing symptoms
are much relieved, the cough being not nearly so painful.

Acute bronchitis, affecting the minute fubes and air vesicles of
f,he lungs, is termed capillary bronchitss, or broncho-preumonia, and
is always due to the invasion of the lungs by microbes. The disease
may occur independently, when it is ushered in by a chill, or a con-
vleswn occurring suddenly in o child who has been apparently quite
well.  There is a rapid rise in temperature, and the symptoms are
very much the same as those of pneumonia, to be tredted of later on.
It is, however, far more frequently met with as a complication of, or
sccondary to, measles, whooping-cough, searlet fever, or diphtheria.
During the convalescent stage of these diseases, the child, more espe-
cmH); .1f he has been neglected and exposed to a chill, develops »
3"”.‘7 L'Gthe temperature rises, and varies at different periods of the
isni‘n ubl:ﬁug})?nlﬁhe breathing becomes rapid and diffieult, the child

gh up the expectoration, and his distress is thereby
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preatly moreased. The fa_ce turns livid, the eyes arc staring and
suffased, and the finger-nails turn blue. Soon the face assumes an
anxious expression, and the child grows restless; then he becomes
drowsy and apathetic, snd eventually, as_the finid which he has no
strength to cough up accumulates in his Jungs, be is suffocated, and
dies from paralysis of the heart. . .

The Treatment of cases where the large and medium sizod tubes
alone are affected consists in confining the patient to bed, giving him
drinks of hot milk and seltzer-water, and applying warm linsced and
mustard poultices to the back and chest. If the bresthing is much
oppressed the atmosphere of the room must be kept moist by a
bronchitis kettle. In the case of adults, 5 grains of Dover's powder,
given every six hours, often cuts short the attack ; but opium in any
form should not be given to very old or very young people. Whilst
the cough is hard and painful a mixture such as the following may be
given to an adult: Antimonial wine, 1 drachm ; ipecacuanha wine,
I drachm ; compound tincture of camphor, 4 drachms; liquor of the
acetate of ammonia, 3 ounces, and water to make the mixture up to
6 ounces. A tablespoonful of this to be given every four hours. To
& child during the early stages a teaspoonful of the following mixture
may be given every four hours: Ipecacuanha wine, 1 drachm ; liquor
of the acetate of ammonia, 4 drachms; glycerine, 2 drachms, and
orange-flower water up to 2 ounces.

When the cough loosenaand the expectoration becomes copious, a
tablespoonful of the following mixture may be given every four hours
to an adult: Chloride of ammonium, 72 grains; bicarbonate of soda,
48 grains; carbonate of ammonia, 24 grains; tineture of sencga,
1} drachms, and chloroform water to 6 ounces; whilst to a child a
toaspoonful of the same mixture may be given.

In capillary bronchitis, which as has already been remarked
ocenrs most frequently in children, the most important matter is
to maintain the child’s strength. The room in which the child
lies should be warm, and the temperature should not be allowed
to foll during the night and early morning. The atmosphere of
the room must be kept moist with the bronchitis kettle. Poultices
consisting of one part of mustard to six of linseed meal are to bo
applied alternately to the chest and back, drying the body earefully,
and covc_ring the chest and back with a sheet of wadding aftc{-
the poultices have been removed, If the temperature is very high
warm baths not only bring it down for . while, but are also vcgr,
soothing and refreshing to the little patient. The child's dict shoulg
consist of milk, eggs, and broth, and it is almost alwaya necessary to
give brandy, and this should never be omitted when the pulse shows
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endency to failure; the best way to give it being in a mixture
g?ngxite of yc;gg and water, to which a little sugar has been added.
Half a teaspoonful of brandy being given at a time to a child
cighteen months old, and the effect on the pulse watched. © As the
child is always thirsty, he should be allowed sips of cold water
frequently. Medicinally, a teaspoonful of the following mixture may
be given every three hours, but medicine plays a small part in
the treatment of this trouble: Bicarbonate of potash, 3o grains;
aromatic spirit of ammonia, spirit of chloroform, and glycerine, of
cach 8o drops, and water to 2 ounces.

Chronic Bronchitis may be due to repeated acute attacks,
but it occurs most frequently in persons suffering from heart or
kidney disease. It constitutes the “winter cough” of old people,
and is always worse during damp weather.

Symptoms. — Persons suffering from chronic bronchitis suffer
from shortness of breath; more especially when making an effort,
as when climbing up stairs. They have a cough, which is as a rule
better in summer and worse in winter, and which sometimes comes
on in paroxysms in the early morning, and at other times in the
evening. The cough is accompanied by an abundant yellow
expectoration, but this varies, and may sometimes be watery and
frothy, and may also occasionally give off a very offensive odour.

Treatment. — Patients subject to chronic bronchitis should
always wear woollen clothing, and avoid damp and chills. Residence
in the south of France, or in some climate warmer and drier than
that of the British Islands, during the winter and spring of the year,
1s the surest way of awvoiding an attack. Medicinally.—A mixture
containing chloride of ammonium and carbonate of ammonia, such as
has been recommended for the later stages of acute bronshitis, gives
much relief; or Begbie's mixture, containing dilute hydrocyanic acid,
30 drops; dilute nitric acid, 2 drachms; glycerine, 1 ounce; and
infusion of quassia to G ounces, of which a tablespoonful is to -
be taken three times a day, will also be found uscful. Pure
terebene, four or five drops on a small lump of sugar taken three
or four times a day often greatly rclieves the stress of coughing.
Inhalations .of steam impregnated with cucalyptus, -or with the
compound tincture of benzoin, a teaspoonful fo cach pint of hot
water, may be tried, or the throat may be spraged with ipccacuanba
wine. When the expectoration is of a disagreeable nature, a spray
from a ten per Ccent. solution of carbolic acid will lessen the odour.
) Bronchitis is o disease that is as.a rule recovered from where
}.l’c upntlcnts are strong young adults, but it frequently terminates

atally, and is always a dangerous affection at the two cxtremes



Asthma bR

R
ely recovered from; 1=27¢

5 i itis 1 ely absolut
of 1ife. Chronic brouchitls is rarely v during each snecendi=2

are always exacerbations more or less seve
winter. i e
Bronchiat Asthma.—This is a nervons disease of the brezzia
tabes. According to some authorities it is due to spasn Co =
musenlar fibres which are present in the tubes, whilst others an=
attribute the affection to o congestion snd swelling of the mores
wembrape but as & matter of fact both causes are 3T T
cimultaneously, in somp toses the spasmodic churaster beisz Zo
in evidence, whilst in others the congestive or bromelize =
prominent. The former class of cases are mote frequentir =2
amongst men, whilst, the latter preveil smongst womes.
Causes.~—Asthma is » disease which oecurs very Swimze
people of & mervous tempersment. The first sympie=s
make their eppenrance during childhood, and the sttny
many_cases mng' be dated from an attack of wiowmzi-om
Ieredity undonbtedly is an important factor in tie
the disease, which often rups in families, especialiy &
the victims of gout in addition to being of rervezs
As gouty people often suffer from cccema, 1t f200==
complaint ond asthma are frequently closely zsscesz=i
children who suffer from eczema aften develcs 2ot
grow up, and indeed the two disesses are pes ki
together. The exciting causes of an attack 2ve 7
as those of hay fever, which have already been
peeuliar odours, such as the emanatizes
particles of dust, the pollen of plants,

people, whilst certain localities 2fect r.:if:’ Ea R R
exhibit the most peculiar idiosymeresies ax o <ieme h——;-::h iy
some only being happy when fheir ftimsry suriy o
find thet living in the vicinity of & e2
from ottacks. Overloading of e r/:.«_:;

alimentary disturbances, sre fromases'r of
attack.  And finally, the dizenss £z %00 1o
the nose, gnch as Polypt azd €irerio rassl gess
Symptoms,—Immedistely por 1 thy goanet gousn .
often develops symptoms wiil grepsenny Lon o L 2 patleny
cursors of What 1s in goors for RSt
stomach and bowels a7 e el er by
1::71}‘91 i:om depressicr, of 1t brr e st o E ke may
b eeen 2 AL fmd (TR Py e It elat, reremlly boo
the patfent gtarts Gz 37 s FiE e duvedorsl and
greatest diffiecley 1oy 7o 2 "2 sur }L-'fz:s. od o the
I R S L
=2 ity

Jtig

1T

s af




184 The Modern Physician

holds on with both his hands to something firm to fix his arms and
give purchase to his extraordinary muscles of respiration, and makes
strong efforts to inspire air; his face is pale and the lips livid, his
nostrils are working and the eyes are staring and suffused. A cold
perspiration breaks out over the body, :}nd the pulse is rapid and
small. During such an attack the patient's whole energies are eentred
on the ach of breathing, and he has time for nothing else, and speak-
ing is quite out of the question. After a time, varying from a few
minutes to an hour or more, the difficulty of breathing is lessened,
and a dry cough, followed by the expectoration of whitish pellets of
mucus, supervencs, which generally indicates a subsidence of the dis-
tressing symptoms, and as a rule the patient falls asleep. Such
attacks may recur night after night for several nights, and then
leave the patient absolutely free for months, but in the majority of
cases, whilst the patient may be free from attacks during the day,
some shortness of breath and wheezing remain, and in the long-stand-
ing cases emphysema results, and the patient suffers from chronic
bronchits.

Treatment.—This divides itself into the means to he adopted to
ward off an attack, and those for the management of the attacks them-
selves, The most important point to consider in avoiding attacks is
the cause of them. Once this has been discovered, their removal is a
simple matter. Thus one of the most important causes is locality,
and the large majority of cases are benefited by removal to smoky
atmospheres such as that of London or Glasgow, whilst a few are the
better of residing at the seaside. Then again diet has much to do
with the onset of attacks, heavy suppers and late dinners often pro-
voking them, whilst the partaking of such articles as cheese, nuts,
stout, and wine often induce them in some people. The only medicine
which seems to be of any use is iodide of potassium, and this should
be given in from five to ten grain doses three times a day. TFor the
attack itself there are many methods of treatment, all of them useful
In ope casc or another. Some patients are immediately relieved by a
hot cup of strong coffee, whilst others obtain the greatest benefit
from a glass of I.mt; whisky and water. To non-smokers inhaling the
smoke of an ordinary cigarette often affords instant relief, the slight
nausea which it produces relieving the breathing. Smoking the
ltlllaves of sh:cmwmum'and swallowing the saliva is{oftgn useful. Inllin g
2} e r?rom with thg white fumes prqduced by b.urnin g n?ta'c paper affords

1e greatest relief to some patients; whilst the inhalation of the
vapour of a few drops of chloroform helps others. Numerous brands
of asthm cigareties can be obtained, and the smoking of them affords
relief ¢ many, but undoubtedly the most rapid and lasting relief ie
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obtsined from the hypodermic injection of morphia. This, how-
ever, should only be administered by a medical man, as the risk of
becoming a slave to the habit is great, especially in the case of one
who begins using the drug in ignorance of the deadly influence it
may gain over him.

Emphysema.—This is a condition of the lungs in which the
alveoli, the minute cxpsnsions of membrane in which the ver
smallest bronchi terminate, are dilated, the membranous wnllys
become atrophied, and the capillary blood-vessels are obliterated,
and this last results in obstruction to the circulation of the blood
in the lungs, and consequently to dilatation of the right side of
the heart, and to defcctive aeration of the blood. Many theorics
have been put forward from time to time to explain the condition
of emphysems, but the one most widely accepted, and probably
the right one, is that of Sir William Jenner, who said that the
chest walls did not afford equable support to the lungs, and thag
whenever expiration was obstructed the least supported arcas
of the lung became distended. Now if this distension is repeated
very frequently, it resalts in permanent dilatation of these arcas
of the lung, more especially if, as is supposed to be the case, the
individual nkerits lungs in which the elastic tissue is weak in type.
Such repeated distensions occur in a disease like Lronchitis where
cough is a marked symptom. A cough is produced by closure of the
glottis, followed by o sudden effort of expelling air from the Jungs,
and it follows therefore that emphysema is most frequently associated
with bronehitis. Bat whilst coughing is the most frequent producer
of emphysema, all operations in which one holds one’s breath in order
to fix the chest and give purchase to muscles which control other
portions of the body, may also give rise to it, such as lifting or
dragging heavy weights, playing wind instruments, &e. Heredity
plays an important part in the production of the disease, many
people suffering from a congenital defect in the clastic tissue of the
lung, and hence it is that the condition so frequently begins during
childhood. .

Symptoms.—These as a rule begin insidiously. A child is un-
able to take part in the usnal sports and games, because he gets @rm_th-
less very soon. An adult experiences the same difficulty in climbing
stairs. Later, this feeling of breathl becomes perm ¢, the
patient hag always an oppressive feeling in the chesf, as if he were
never able to empty it of a sufficient quantity of air; even spgakmg
makes him breathless, and he has to stop more than once in the
course of a sentence to draw a breath. The condition goes from bad
to worse, till eventually the breathing becomes noisy. It is aggra~
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vated by frequent attacks of bronchitis or spasmodic asthma.  The
patient has to be propped up with pillows at night, and as the ob-
struction to the circulation in the lungs begins to tell on the right
side of the heart, and to cause dilatation, his face and hands, and
sometimes his whole body become ivid, and finally dropsy may result
from the heart weakness. The change in the lungs causes a change
in the shape of the chest, so that its diameter from front to back s
greatly increased, the breastbone is prominent, and the ribs are wide
apart, The back becomes rounded, and the whole chest becomes
what has been described as “barrel-shaped.” The progress of the
condition is usually slow, depending, however, on the amount of care
the patient can take of himself; but it is always from bad to worse,
and cventually death occurs from some intercurrent acute discase
such as pneumonta, or from heart fuilure due to over-distension
of that organ.

Treatment.—While little can be done to actually remedy the
condition, its progress may be greatly retarded by adopting suitable
measures, Thus, as the greatest danger to the patient lies in repeated
attacks of bronchitis, residence in an equable climate is of the utmost
importance. This, together with regular gentle exercise, warm clothing,
and avoidance of chills does much to stay the progress of the disease;
whilst attention to the condition of the stomach and Dbowels, avoiding
constipation and flatulent distension, are of almost equal importance.
In the case of children the nose and throat should be carefully exam-
ined, and obstruction to breathing,such as adenoid vegetations,removed,
if these are present. Medicines are not of much use, but the follow-
ing preseription, which was Dr. Walshe's favourite, may be tried:
Aitherial tincture of lobelia, 4 drachms; ipecacuanha wine, 1 drachm;
syrup of squills, 4 drachms ; compound tincture of benzoin, 6 drachms,
and ammoniacum mixture up to 6 ounces. A tablespoonful to be
given to an adult three times a day. TFor the dropsy, should this
supervene, a pill containing half a grain of digitalis powder, 3 grains
of thc' compound pill of squills, and 1 grain of blue pill given twice
or thrice a day, quickly causes a free flow of urine, and relieves the
distressing symptom.

P leurodynia or “Chest Pain.”—This is the name given to
rheumatism affecting the muscles of the chest wall, and is mentioned
g(:;e bec:lz}xsc of ‘ thg frequency with which it is mistaken for pleurisy,
froq uct?:t(ll u:::)dmi ¢ treated of next. 1t attacks the left side most
Qe ?x’ i '15 ﬂcl;}ml.ﬂpan_!ed-by excruclating pain on coughing or
affoctol aven PP;reﬂ :1 » pain 1 also experienced on pressing the
nearalaia. o for gﬁm ynia may also be mistaken for intercostel

gia, ¢ pain which precedes an attack of herpes zoster
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or shingles. The treatment consists in applying a bandage firmly to
the chest to restrict its movements, snd also if the pain is very
severe in poulticing the side. Internally a dose of opening medicine
should be given to begin with, followed by salicylate of soda ; ten-
grain doses every three or four hours,

Pleurisy.—The plenra is o closed serous sac which completely
covers the outer surface of the lungs, the inner surface of the chest wall,
and the upper surface of the diaphragm, and renders these surfaces
smooth ; a small quantity of serous fluid is contained in the space
between the lung and the chest wall. Pleurisy is an inflammation
of the pleura. It may be acute or chronic, it way be dry or moist,
and lastly, it may commence as an independent disease, or be second-
ary to some other affection. When the pleurisy is dry the smooth
surface of the plenra becomes roughened by the deposit of fibrin, and
‘on listening over the affected area the rough surfaces by rubbing
against each other during the movements of breathing produce a sound
of friction which can be casily heard. The inflammatory process may
be arrested at this stage, and after a few days the two inflamed
surfaces adhere to one another, and the friction sound can no longer
be heard ; but, on the other hand, the inflammation may become more
intense and serous fluid may be poured out in addition to the fibrin
ond then again the friction sound will disappear because the rough-
ened surfaces of the plenra are kept apart by the fluid. The lung is
pressed away from the chest wall, and on listening, as there is a layer
of fluid between the ear and the lung, the breath sounds cannot easily
beheard ; and lastly, if the forefinger of the left hand be placed firmly
against the chest wall, and two or three sharp short taps be given it
with the forefinger of the right hand (percussion) a dull foneless sound
will be produced, quite different from the resonant note elicited by
carrying out the same manwuvre over an nnaffected area of the lung.
At this stage again, the inflammatory process may, under treatment,
be arrested, and the fluid be reabsorbed, when the friction sound may
egain be heard ; or the inflammation may go a step further, and the
serous fluid become purulent, when to all intents and purposes the
pleural cavity, or a certain area of it, becomes converted into an
abscess cavity, and the matter, if it is not let ont by the ph.ysman,
may “point " and burst out on the chest wall ; or it may burst info the
lung, when the patient would eough up pus; or it may burrow through
the diaphragm ‘and open into the abdomen. .

Causes.—A large proportion of the cases of pleurisy are due to
tubercular infection. 1t does not follow that every case of plearisy
must end in consumption, because it may remain loca.hsad, and not
spread to the lung proper at all, or be cured before it has time to
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spread Lo the lungs, just as tubereular affections of other organs such
as jornts and glands can be eured without the whole system becoming
involved. But it behoves all who have inlierited a weak resisting power
against the attacks of the tuberele bacillus to remember that o pain in
tho side and o dry cough are often the first symptoms—irequently
neglected —of consumption.  Dry pleurisy may ‘be the result of
cxposure to cold, though it is not commonly met, with in people who
arc otherwise healthy as an independent or primary disease. quumsy
ns o sccondary affection is always present in cascs of nflammation of
the lungs, the inflammation naturally spreading from the substance of
tho lung to its covering membrane; and it is the presence of the
pleurisy which acounts for the pain in that discase. Moist pleurisy
is in most cnses of tubercular origin, bub it may also be secondary
to capillary bronchitis, or oceur as a result of blood-poisoning. In
cancer of the pleura the effusion contains blood.

Symptoms.—The onset of the disonse may be sudden, tho
patient complaining of a sharp stabbing pazn in the side ; accompany-
ing this is o short dry cough. The temperature rises, and the pulse
quickens, The character of the breathing is altered, becoming much
quicker and shellower, the patient doing all he ean to prevent move-
ment of the affected part of the chest, and sometimes supporting it
with his hand to effect this, On listening over the aflected area the
friction sound can bo heard.  Wlhen effusion takes place the pain is
lessened, but the breathing becomes more oppressed, the chest wall on
the aflected side moves less {reely, and the dull note that has alveady
been deseribed can he clicited on percussion.  If the effusion is o large
ong, adjacent organs arc aflected, the heart being pushed over to the
right side, the lung itself is pressed down into a shrivelled-up solid
mass, and the abdominal organs are pressed upon, and the ribs bulge
outwards and are fixed.  When the cifusion becomes purulent, o hectic
._ﬂuslz. appears on the patient’s checks, the temperature rises in an
lrrcgu]:\.r manner, and the pulse beecomes much quicker, the body is
hathed in porspiration, and altogether the patient assnmes a very un-
healthy appearance.  Sometimes the onset of plewrisy is very insidious,
so that the real condition of affairs is not' discovered until huge
quantities of fluid have colleeted in the ploural cavity. The writer
recalls ono case, that of a woman, who came to him complaining of
l)looql(.:ssness mxd_of breathlessness, and asked for n tonic; the-
condition of her lips, which were livid, attracted his abtention, and
he found that her left plenral cavity was full of fluid, and sub-
sequcnt:ly he drew off o washhand basinful of fluid, much to the
womnns surpnse.

Treatment.—The patient must be kept in bed and put on
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simple diet. The severe pain has to be relieved, and for this a few
leeches applied to the painful area often do well; but better still iz a
hypodermic injection of morplhia, which not only relieves the pain
but also allays the cough. Hot fomentations and poultices arc
comforting. When fluid is poured into the pleural cavity efforts
must, in the first instance, be made to encourage its reabsorption, and
one of the ways of doing this is by depriving the blood of as much of
its fluid constituents as possible, and thus compelling it to draw upon
the pleural effusion to compensate itself for the loss. The liquids
taken by the paticnt must be reduced to as small s quantity as
possible, not exceeding eight to ten ounces of milk or water; this
plan reduces the supply of fluid to the blood. Then, in the second
place, the patient gets from half an ounce to an ounce and a half of
Lpsom salts every morning, or every other morning if he is not very
strong, dissolved in as little water ns possible, an hour before break-
fast; this causes copious watery discharges from the bowels and
depletes the blood of liquid. In this way many cffusions rapidly
disappear. The plan was introduced by Dr. Matthew Hay. DPainting
the chest with fodine and applying mustard plasters, or small fly-
blisters, are also useful. If the effusion resists all these methods, or
if it be very large, then it only remains to draw off the fluid by
aspiration, which step of course can only be carried out by a medical
man.  When the effusion becomes purulent the surgeon must be
called in, as the only way to treat the condition is by free incision
into the chest wall; a portion of a rib having often to be removed
to allow of free drainage of what is nothing but an abscess cavity,
and the sooner the operation is performed after the condition has
been recognised the more hopeful are the prospects of the patient’s
ultimate recovery.

Pneumonia or Inflammation of the Lungs.—Inflammation
of the lungs is an acute infectious disease just as measles or diphtheria,
and there Is, as in all zymotic diseases, a general derangement of the
system, together with a local manifestation ; the latter in the case of
pneamonia consisting in an inflammation of a greater or lesser portion
of the lung substance. The disease is produced by the invasion of a
microbe, the diplococeus of Frankel and Weichselbaum ; it is elliptical
in shape and always occurs ¢n pairs, bence the name “diplococcus.”
That the disease is an infectious ome is proved by the fact that it
runs a definite course as other infective fevers do; that the general
symptoms are often out of all proponion in severity to the local
manifestation, which points to infection of the whole system; and
lastly, that frequently three and four people in the same house are

" ottacked consecutively. The changes n the lung divide themselves
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unturally into three stages. In the fivst, that of congestion, the
minute blood-vessels ramifying in the walls of the air cells are
engorged, the lining membrane of the air vesicles becomes swollen,
and fluid is effused into the lung's substance.  In the second, that of
ved hepatisation, corresponding to the period at which the fever is ab
its height, the inflamed portion of lung becomes solid like a bit of
liver or beefsteale; it sinks in water, and is absolutely airless. In the
third stage, that of grey hepatisation, corresponding to the period
when the disease is abating and the temperaturc has fallen, the solid
materials poured out into the lung becomes softer, lencocytes are
present instead of red blood corpuscles, the colour of the aflected area
changes from reddish brown to greyish white, and the exudation is
beginning to be absorbed. »
Causes.—lixposure to cold has long heen looked upon as the
most frequent cause of inflammation of the lungs, the probability
being, however, that cold mercly reduces the power of resistance to
the altack of the microbe, Age has an important bearing on the
disense, childron between tho ages of two and six years being very
prone to attack. 1t is very common in people over forty-five years
of age, and is oxtremely fatal in those over sixty. Men are more
frequently attacked than women, and alecokolism distinetly pre-
disposes to tho disense. It is met with most [requently during the
winter and spring of the year
Symptoms.—Pneumonia is always sudden in its onset, and
most frequently beging with a shivering #it or chill in the case of an
xul}ﬂt, whilst children often have a convulsion. There is a sense of
chilliness in the back and of oppression in the chest. The tem-
perature beging to rise almost hnmediately, and the Dbreathing
becomes rapid.  The patient complains of keadache, of heing sore all
over, and of a pain often situnted in the region of the nipple or
below the armpit,  These early symptoms ave quickly followed by a
short dry cough which greatly intensifies the pain which is already
present, and when the disense s fully established the patient lies in
hed on his back, or on the affected side, with flushed checks, bright
eyes, and nostrils working at cach inspiration. The breathing is
hurried, aud the pulse full, bounding, and rapid ; but in proportion to
ihc )mcrc.:lz%c in the pulse rate that of the breathing is much greater,
so that whilst the pulso may e 120 or 30, the breathing may be 40
or 50 to the minute—that is, in the ratio of about 1 to 2 or 3 instead
O,f 1 1o . or g, as is the ease in health., 'The temperature, which
:;Z(\fc r:}“;gg:hi({’g: renches 104° or 1(25", and ren3aius high }xxwil the
hoy O pesafut | commences (see Vig, 70).  The cough is dry to
gttt With, but soon o viseid, tenacions, bloodstained” sputum iz
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expectorated, It is quite red in colour at first, but soon assumes
a rusty hue; it sticks to the patient’s lips and teeth, and bas to bo
wiped away frequently.

If the affected ares be percussed in the manner deseribed in
the paragraph on pleurisy, o dull note will be elicited, Lut this
will not have the *‘wooden” sound so characteristic of 2 pleuritio
effusion; and on putting one's ear to the chest the breath sounds
will be loud and distinetly heard, because the sounds produced
in the larynx and trachea are readily transmitted through the
portion of solid lung to the ear. At tho beginning and cnd of
the attack a sound such as can be produced by rubbing n fow hairs
between one's finger and thumb can also be distinguished ; these aro
termed crepitations. The most characteristic fenture of a typical
attack of pueumonis is its manner of resolution, which is always hv

NEXEINTERN IR IV 2IP)
TR - T AMNUE ?
w0y : *
e A : ]
TN T
A 1 H
N I AR ENAY A ]
: i
s ' N
IR NE T
e ) >
T 7 =

Fia, 70.~Chart of Temporatura in Proumonia,

orisis; this rarely occurs carlier than the third day or lates than tho
- tenth. Most frequently on the filth or seventh day the temperature
begins to fall, and within twenty-four hours may drop from 104° or
105° to normal, or even below. The breathing becomes much slower,
the pulse is soft and slow, the patient perspires freely, and drops
into & refreshing slecp, having passed from = eondition of much
distress and even danger to oue of comparative camfort. Whilst the
above deseribes a fairly typical attack of pneumonin, the disense
varies very much in the degrees of its severity, some cases being so
mild that the physical signs alone indieate its presence, there being
fow or no symptoms; whilst others again are severe from the very
first, the temperature rising rapidly to & great height, the pulse very
rapid, and a large area of the Jung affected, such cases usually
terminating fatally on the third or fourth day of the attack. N
Complications.—The most serious complication of pneumonia is
keart- foilure.  The pulse, instead of being full ond Lounding, gots

P
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foft and extremely rapid. The patient’s face becomes ashy pale, his
Lands and foet are cold and clammy, and the whole body is covered
with a cold perspiration.  Brain symptoms frequently appear.
Thus headache is almost always present; children frequently ]xm:c
convulsions. Acute maniaeal symptoms are common, more especl-
ally in patients given to the abuse of aleohol, and .such people are
very apb to throw themselves out of the window if nob carcfully
wabched. Plewrisy is always present when the inflammation reaches
the surfnce of the lung,  Rheumatism in the joints is frequently meb
with. Merpes on the lips is frequently present, and is looked upon
as a favournble sign, Finally, when all danger hins appavently passed,
the patient may die suddenly from heart-failure il he gets up too
soon. Convalescence is as a rule, in the favourable eases, rapid; and
within a week or ten days after the crisis all dulness and other signs
of consolidation have disappeared; but somctimes the lung takes
much longer to clear up, or fluid may have gathered in the pleural
cavity, or an abscess may form in the lung substance, or tho acuto
inflammation may pass into a chronic one, and terminabe in con-
sumplion,
Treatment.—Anti-pneumococcicserumissaid toreduce theatback
to five dnys, otherwise it runs a definite course like all the other infec-
tive fevers, and treatiment consists in guiding the patient through thoe
rocks and shonls that lic ahead, combating untoward symptoms as
they appear, and, above all things, paying close attention to the con-
dition of the heart, and doing all in our power to ward ofl heart-
failure.  The patient should be placed in a large, well ventiluted
bedroom, and one into which as much sunshine ns possible enters.
e should be lightly, but warmly, clad in woollen clothes. 1lis
whole body should be sponged, limb by Iimb, with tepid water once
every day, and his teeth and mouth should be kept serupulously
clean.  The sputum should always be burnt, and not allowed 10 leavo
the room. Some antiseptic, such as cucalyptus oil, should constantly
be evaporated in the room by means of a vaporiser. ‘The diet should
consist almost entirely of mulk, with the addition occnsionally of ougs,
and one or gtlxcx' of the many patent foods. The patient: should be
allowed plain water to drink, also one or other of the table waters
and lemonade.  For the pem, hot linsced menl poultices, carefully
made and constantly applied, are very comforting; but in many
mstances 2c¢ poultices, made by filling large, flat” waterproof bags
wgl'-h crushed ice, and applying them to the aflected area of the chest,
with a layer of flannel infervening between the patient’s skin and the
bag, are even more soothing, and in addition they tend to lower the
temperature a Jittle, which is sometimes nn advantage. When the
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ain is very severe it may be necessary to inject morphia hypo-
sermicauy- .

To maintain the strength of the heart it may be mecessary to
give stimulants, and nothing suits better than alcohol, two ta three
onnces of which may be given to an adult in the twenty-four hours,
always watching the effact, and reducing the quantity if the pulse
gets too full and bounding, and inereasing it if the dose fixed upon
has no appreciable effect on a weak pulse. When the pulse, by its
softness and rapidity, indicates heart-failure, encrgetic stimulation
must be resorted to. If alcohol seems to strengthen the pulse, the
dose must be steadily increased till 10 or 12 ounces, or even larger
quantities, are given in the twenty-four hours. As regards drugs,
strychnia Is the most reliable, and of this 1-6oth or 1-3othof a grain
and even larger Ansea up to 1-15th of a grain, may be given every
four hours, 1f ) so measvament
and embarrasstu..,. ¢ of a
few ounces of blood from one of the veins often gives msiauy reliel
Other cardiac stimulants are carbonate of ammonia, better known in
the form of its solution as sal volatile, chloric ether, and digitalis,
When the temperature reaches a very high point, and remains there
steps must be taken to reduce it to some extent, more especially as s
high temperature frequentlyconduees to heart-failure. All beart depres-
eants, such as antipyrin, antimonial wine, &e. should be r orc?mf
debarred, and resort made to sponging the bod;' with tepid Enter ~o’;

. A hmobacts or even, in desperate cases of Ly;y»r.
- ) into & warm bath, which is r idly

oo T e patient should not remain i
e e D

. il 1
grz;{nstzpay be given, and repeatede ul;;i? ir:h::lel;og:d (‘){{‘[:hm be
patient Is sleepless and restless, nothing docs better than a d:utgi

containing 20 graing of chloral :
potassium, and 2 drachms of :;e };Egggix’ 3&9 d?:i‘:;s. of ‘l‘{mmide of
;i‘ﬁigfx h::;g are affected, and little air can get to tl:: mwl}e“l large
tntroduce m"i‘l‘]l'ge;ngcas tha: dbc;en recommended, the idea i)c‘ul:cg X?;
able o 4o its worls b?xn rated form to the small portion of ) :
i vork ; bub it is more tha b ung still
a1 irritant, deing more ha: n probable that the
i than good. 2 1¢ £OS acts zg
mentioned above, givenin nln good. In Ameriea the
to two ot thres du & saline solution, is said to red Serum
R : ys. They also ;) Feduce pneumonjs
quinine. During convalese use optochin, & derivati
Tourishing di nvalescence the patient vative of
Rousising ity Consisking of tzong s, Ml puddines o (7
ha eondition of his digestive avn?:?m : e; end beef,
edk o 18414
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sound wine is advantageous as & tonic to his appetite. e should be
kept lying down in bed until such time as the heary has completely
recovered its tone. Counter-irritation, in the form of painting with
iodine, will help to clear up a consolidation which is long in dis-
appearing. .

Pulmonary Tuberculosis or Consumption.—A full account
of tuberculosis, considered as a general infective fever, will be found
in Vol. I. Here we have to do with its manifestations in the lungs
alone, and in the limited space allotted to the subject little more can
be attempted than an outline sketeh of the clinical picture presented
by the group of symptoms known as phthisis or consumption. The
discase 18 due to the presence of the tubercle bacillus, which finds its
way into the lungs either through the blood or through the aer
passages. Whichever be their means of entrance, on becoming im-
planted in the lung tissue they set up a low form of inflammation;
scattered centres of inflammation or tubercles make their appearance
in the lung tissue. Their component cell elements being of low
vitality, they soon bresk down or wlcerate, and eventually cawvities
form in the lung, and in this way large portions of lung may be
caten away. As a consequence of the process of ulceration und the
formation of pus, which is septie, the whole system becomes poisoned ;
and in the later stages of a case of consumption the symptoms of
1blooal-pozsomng are superadded to those due to the condition of the

ungs,

Causes.—The primary cause of consumption of course is the
tt}bercle bacillus or germ, but there are certain conditions which pre-
dispose people to their attack—provide o suitable soil, so to speak,
for their growth and development. Of these heredity occupies an
Important position, for there can be no doubt that there arc a great
many people born with o resisting power weak against the attack of
the bacillus, which is of course quite different from the old theory
bhat children were born practically with the disease on them. ‘

) Occupation is another predisposing cause. Thus sempstresses and
mllO}'S, who lead sedentary lives—passing much of their time in badly
ventilated rooms, and sitting in cramped positions—are frequently
attacked ; 80 are also those whose occupation leads to their inhaling
[;nr_tlclgs of irritating dust—such as stone-masons, coal-miners, an
if;;“spm}mrs._ People who have an insufficient quantity of food, or
‘é ose digestive apparatus is weak, are prone to become phthisical.

e‘?tf‘m 2700‘1 lities, more especially those that are damp, and where the
8oLl 15 céay, are notorious for the numerous cases of consumption that
?cc}nf: amongst the inhabitants. But of all the causes the most
ruttful is residence in damp, ill-ventilated, sunless rooms. Sunshine
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and fresh air are the deadliest enemies of the tubercle bacillus; dark.
ness and impure air its firmest allies, .

Mode of Onset.—This varies according to the Zype of the
attack. In the inflammatory type the disease begins suddenly with
a chill or shivering fit, and all the symptoms of acute preumonia
which have already been described, with this difference however, that
when the time for the crisis comes round none occurs; instead the
temperature becomes irregular, the patient suffers from night sweats,
the sputum changes to a greenish colour, and on microseopical
examination being made the tubercle bacillus is discovered. Such
cases are very difficult to diagnose at the beginning, as they
frequently occur in strong people emjoying apparently the best of
I:cea%th, and it is hard to believe that the case is not one of ordinary
poeumonia ; but the presence of the bacillus, and the early formation.
of cavities in the lung, remove all doubt. The patient may die in
a few weeks, or the disease may become chronic. "Or again, 4 child is
convalescent from whooping-cough or measles, all seems to be going
well, when snddenly the temperature rises, the child has a cough,
and complains of shortness of breath. The symptoms are put down to
capillary bronchitis, a sufficiently serious outlook in jtself; but as
time passes, the bronchitis refuses to clear up, the child loses flesh,
the temperature takes on an irregular type, the patient wakens from
eleep bathed in perspiration, 2nd on examining the sputum the
bacillus is found. Such inflammatory forms of the disease contri-
bute largely to what are called cases of galloping consumption, the
majority of the patients dying in a few weeks, though some of them
may take on a chronic action. But the usual run of cases of con-
sumption, or what is called chronic uleerative phthisis, begin
insidiously ; they are tubercular from the very beginping, and the
starting-point is usmally in one or other aper of the lung—that is
to say, in the portion that lies above and behind the collar-bone. In
many cases s0 jnsidions has been its opset that it iy already far
edvanced in the stage of eavity formation before it_is discovered,
and this is more commonly the case amongst working men, who
probably have pot much time to think of their own troubles,
oceupied as they are in the strenmous lsbour attendant on earning

their daily breati . P
Most frequently the disease begins as a bronchitis. The victim
may have been subject to common colds, one of the attacks of which
becomes chronic ; and many cases of consumption are dated from
the time when a heavy cold settled down on the chest.” Another
ymptom which is very frequently the first to call attention to the
tondition of the lumg is hzmoplysis, or bleeding from the lung
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sound wine is advantageous as a tonic to his appetite. He should be
kept lying down in bed until such time as the heart has completely
recovered its tone. Counter-irritation, in the form of painting with
jodine, will help to clear up a consolidation which is long in dis-
appearing.

Pulmonary Tuberculosis or Consumption.—A full account
of tuberculosis, considered as a general infective fever, will be found
in Vol. I Here we have to do with its manifestations in the lungs
alone, and in the limited space allotted to the subject little more can
be attempted than an outline sketch of the clinical picture presented
by the group of symptoms known as phthisis or consumption. The
disease 1s due to the presence of the fubercle bacillus, which finds its
way into the lungs either through the blood or through the azr
passages. Whichever be their means of entrance, on becoming im-
planted in the lung tissue they set up a low form of inflammation;
scattered centres of inflammation or tubercles ‘make their appearance
in the lung tissue. Their component cell elements being of low
vitality, they soon break down or ulcerate, and eventually cawvities
form in the lung, and in this way large portions of lung may be
eafen away. As a consequence of the process of ulceration und the
formation of pus, which is septic, the whole system becomes poisoned ;
and in the later stages of a case of consumption the symptoms of
%Zood:pozsonmg are superadded to those due to the condition of the

ungs,

Ca.uses._——-The primary cause of consumption of course is the
tuberele bacillus or germ, but there are certain conditions which pre-
dispose people to their attack—provide a suitable soil, so to speak,
for their growth and development. Of these keredity occupies an
important position, for there can be no doubt that there are a great
many people born with a resisting power weak against the attack of
the bacillus, which is of course guite different from the old theory
that childreq were born practically with the disease on them.

, Occupation is another predisposing cause. Thus sempstresses and
tatlors, who lead sedentary lives—passing much of their fime in badly
ventilated rooms, and sitting in cramped positions—are frequently
attacked ; 80 are also those whose occupation leads to their inbaling
ﬁar’tlclgs of irritating dust—such as stone-masons, coal-miners, and
“%issglsin:rst.' People who }mve an insufficient quantity of food, or
Cortain z?fizl'f'e apparatus is weak, are prone to become phthisical.
soil 18 oo tes, more especially those that are damp, and where the

Y, are notorious for the numerous cases of consumption that
gcc‘mf“ amongst the Inhabitants. But of all the causes the most
ruitful is residence in damp, ill-ventilated, sunless rooms. Sunshipe
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and fresh air are the dendliest enemies of the tubercle bacillus; dark-
ness and impure air its firmest allies. -

Mode of Onset.—This varies according to the type of the
attack. In the inflammatory type the discase begins suddenly with
o chill or shivering fit, and all the symptoms of acute pneumonia
which have already been described, with this difference however, that
when the time for the crisis comes round none occurs; instead the
temperature becomes irregular, the patfent suffers from night sweats,
the sputum changes to a greenish colour, and on microscopical
cxamination being made the tubercle bacillus is discovered. Such
cases arc very difficult to diagnose at the beginning, as they
frequently occur in strong people enjoying apparently the best of
health, and it is hard to believe that the case i3 not one of ordinary
preumonia ; but the presence of the bacillus, and the early formation.
of cavitics in the lung, remove all doubt. The patient may die in
a fow weeks, or the disease may become chronic. Or again, a child is
convalescent from whooping-cough or measles, all secms to be going
well, when suddenly the temperature rises, the child has a cough,
and complains of shortness of breath. The symptoms are put down to
capillary bronchitis, a sufficiently serious outlook in itself; but as
time passes, the bronchitis refuses to clear up, the child loses flesh,
the temperature takes on an irregular type, the patient wakens from
sleep bathed in perspiration, and on examining the sputum the
bacillus is found. Such inflammatory forms of the disease contri-
bute largely to what are ealled cases of galloping consumption, the
majority of the patients dying in a few weeks, though some of them
may take on a chronic action. But the usual run of cases of con-
sumption, or what is called chronic ulcerative phthisis, begin
tnsidiously ; they are tubercular from the very beginning, and the
starting-point is usually in one or other apex of the lung—that is
to say, in the portion that lies above and behind the collar-bone. In
many cases 50 insidious has been its onset that it is already far
advanced in the stage of cavity formation before it is discovered,
ond this is more commonly the case amongst working men, who
probably have not much time to think of their own troubles,
occupied as they are in the strenuous labour attendant on earning
their daily bread.

Most frequently the disease begins as a bronchitis. The vietim
may have been subjeet to common colds, one of the attacks of which
becomes chronic ; and many eases of consumption are dated from
the time when a * heavy cold settled down on the chest.” Another
symptom which is very frequently the first to call attention to the
condition of the lung is hamoptysis, or bleeding from the lung
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the attack as & rule being absolutely sudden and unheralded, the
patient tasting something warm and salty in bis mouth, and discover-
ing on spitting it out that it is pure fluid blood. Such a commence-
ment is often o fortunate one for the patient, as it impresses him ab
once with the seriousness of his condition, and induces him to
bake encrgetic and frequently successful measures for its cure. The
glands i the mecl: may have been scrofulous for months or years
before the onset of tubereulosis in the lungs, the disease having in
this instance been carried by the blood from the one site to the other;
and it is in view of the undoubted risk of such a thing happening
that surgeons so strongly urge the early removal of all glandular
swellings that show an indication of breaking down and forming
nbscesses.  Very many cases of consumption begin with symptoms of
indigestion. The patient is disinelined for food, or the partaking of
food gives risc to symptoms of dyspepsia, flatulent distension, and
o on; he gradually becomes bloodless—anxemic—and in the case of
women the monthly periods stop. As a result of the bloodlessness
they suffer from palpitation and shortness of breath. One of the
carliest symptoms in many cases is pleurisy; this may be of the
dry form accompanied by pain and {riction sounds, more especially
over the apex of the lung,  Or the disease may begin as an effusion
into the pleural cavity. iastly, huskiness of the voice, pointing to an
ufli'iizt;iqn of the throat, is sometimes the first indication of commenecing
phthists,

Symptoms.—The carliest, and frequently the most persistent
symptom of consumption is & cough, which at first is dry and harsh,
but later, as the process of uleeration spreads, becomes much softer
and is accompanied by a copious yellow cxpectoration. The congh is
apt to occur in paroxysms, more especially in the early morning, and
often leads to womating. The emxpectoration, which in the early
stages presents no .pcculiurities, assumes the characteristic round
flattened shape, which has led to its designation as nummular—
coin shupe’d—ﬂvhen it comes from cavities in the lung. The in-
dividual pieces ars greenish-grey in colour and sink to the bottom
of the spilting cup. On preparing a cover glass specimen of a
fragment of the sputum, and staining it in the manner to be
presently descnhed., minute, slightly curved, rod-like bodies will be
scen under the microscope; these are tuberele bacilli, and their
presence is an n’gsg’lute proof of the nature of the disease. {
nl.McbhOd of staining and mounting specimen of sputum: Two cover
g asses are carefully washed in distilled water and absolute alcohol and
b {;::, élsrmd. 1 Av‘smnﬂ piece of the sputum is placed on one of the cover
glosses, and with the help of two clean necdles is spread out over
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this glass in as thin.a film a3 possible; the remaining cover glass
is then pressed firmly down on the film of sputum, so that fvhen
the glasses are separated each of them is covered with an e_xcecdmgly
thin layer. One of the cover glasses is now grasped with a clenn
pair of foreeps, and passed rapidly two or three times through the
flame of a spirit lamp or bunsen burner—this dries it, and it is
now ready for staining. Two solutions are needed for staining—
carbol fiichsin and Lofiler’s methylene blue; these can be obtained
from any chemist. About half = teaspoonful of the carbol fuchsin
solution is poured into a clean watch-glass and brought to the beiling
point over a spirit lamp. Next the cover glass with the film of
sputum on it is floated on the hot flnid, preparation side d(m:nwards,
for two minutes; it is then removed and washed alternately in water
and in a 25 per cent. solution of sulphuric acid until the film is very
faintly pink. Then the preparation is floated for one minute 72
some of the Loffler methylene blue solution in a watch-glass; it
is then removed, washed in water and absolute aleohol, and dried
in the air. To mount the specimen, a drop of Canada balsam is
placed on a slide, and the cover glass, preparation side downwards,
is carefully lowered on to the drop of balsam, and then pressed down
on the slide, care being taken that no air bubbles form.  On looking
at the specimen under the microscope with a fairly high power lens,
the bacilli will be seen as pink rotgs), whilst the surrounding tissues
will be stained blue. This is known as the Ziebl-Neelson method,
and is the simplest of the many in use.

In addition to the bacillus, fibres of elastic tissue are to be found
in the sputum, a sure indication of the breaking down of lung
substance.  Hawmoptysis, or bleeding from the lung, is 2 common
eymptom, both at the very beginning, as has already been pointed
out, and also during the course of the disease. When the symptcm
ocours early in the attack, the quantity of blood i3 2s 2 rule small;
it comes suddenly, is of a bright-red colour, and is mixed with freth.
Death from haemorthage at this period is very rare, thoush the
attacks are liable to recur frequently, and the sputum is staired with
blood for some days after t}le'attack has paszed off, When Lleeding
occurs us a lafe symptom, it is usually due to the uleerative proness
]Javm}g eaten a hole in’c:xl alllarge artery in the lung, or to the }‘,-_;,:,
ing of an aneurism, an e 1 .
suzéigmﬁ to cause death, #he amount of blood i3 very lasge, often

ain in the chest is also a frequent " . P
when pleurisy is present. Of the gmnaﬁ;;rgﬁziaﬁ?f g?f»m?”
minent i3 a progressive wasting or emaciation ; thé I;'“-“if:rf: "j}j:?r:
grows thinner and weaker, the loes of weizht Leity ar T s
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guide as to the progress of the discase. }Vl%en it is arrested or
quicscent the patient puts on flesh ; when 16 is a&ynncu_xg he loses
weight. Jever is another important symptom, and it varies in type.
Thus sometimes it is remitlent in character—that is fo say thereis o
daily full of a few degrees in the morning and a corresponding risc in
the evening. At others it is dntermitient, like.the fever of malaria,
where the patient has a daily shivering fit followed by a rapid rise in
temperature, and this followed by profuse perspiration. When the .
cavities are large, and the patient is suffering from blood-poisoning,
the temperature takes on the irregular Zectic type so characteristic of
that condition. Profuse sweating is one of the most trying symptoms
of consumption, and it occurs most freguently in the early morning, or
when the temperature begins to fall.  The skin of a phthisical patient
is usunlly dry and harsh, and brown sealy patches appear on the chest
and hrow ; the Zair is dry and “lanky,” the nails are curved inwards
and blue, and the ends of the fingers are broadencd or ““clubbed” in
chronic cases. The digestive system is as o rule affected, the tongue
being furred, the stomach often dilated, and diarrhae being fre-
quently severe and intractable. The pulse is as a rule rapid, and this
is more especinlly the case when the fever is high. The heart is
frequently dilated. In spite, however, of the fever, the sweating, the
cough, the wasting, and the pain, “hope springs cternal” in the
consumptive’s breast, and the “spes phthisica ” is at once the most
marvellous and the most affecting of the symptoms of the discase.
The fatal termination may be brought about by some intermittent
attack such as that of pnewmonia, or it may be due simply to a
gradual failure of the strength ; or again, it may be due to a hemorrhage
from the bursting of a large blood-vessel.

. Treatment.—In the treatment of consumption there arc three
chief indications. In the first place we must place the patient amidst
surroundings which are congental and at the same time conducive to
the maintenance of good health in the widest aceeptance of the phrase;
sccondly, wo must adopt the means which experience has shown are
capablo of retarding the growth of the tuberele bacillus ; and thirdly,
we mush combat untoward symptoms as they arise, Now as to the
{:(‘;zf 1nd1(01ﬂt10ﬂ regarding switable surroundings. Experiments have

een made on animals—rabbits ; & certain number were inoculated
\\f]tlh the tuberenlar virns and kept shut up in coops in damp dark
;’;O glf?&tcghzcxy( lauﬁapxdly succumbed to the disease. ~Another set were
Covarel o 1‘1:1d (:)1 ]0}\7(3(1' to run wild; all or nemly all of them re-
come rost] N fono"») .‘_'t(;l ); slight m{nnfcstat;xox}s of the disease, and the
i o 0‘}‘”; i f“ with human beings.  Patients allowed to run wild
« requently recover, those shut up in dark, ill-ventilated
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vooms never do; and this is the scorct of the suecess of the open-oir
ireatment which is now so much in vogue. Apart from tho curativo
nction of fresh air itself, snother consequence of this treatment is thab
it improves the appetite and strengthens the digestive powers; and
this after all is the chief factor in Lringing the case toa suceessful
issme, becanse the digestive system controls the whole situation, 1f
5 consumptive can be made to grow fut, he will soon cesse to be &
consumptive.

Open-Air Treatment.—The open-air treatment may be carried
oot at home or in & sanaforium, The sdventages of residence in &
sanatorium aro that the patient is trained to be'methodical The
advantages of fresh sir moming, noon, and night, of regular diet and
exencize, are itapressed upon hitn; and for people of moderate means,
to whom a prolonged residence in » sanatorium is impracticable on
sccount of the expense, a three months’ stay at one, foilowed by
residence at home and a strict adherence to the plan of living adopted
at “the San,” is an admirable compromise and often followgd b ptha
best resoits. If the treatment has to be carried out at home, ythcn
a bedroom shouid be chosen which admits the maximum amul;nt of
sunshine; the windows should always be kept open, and if th
are two windows one or other of them can be kep ot
blustery the wind m: v 74 open, howover

Ty ay be. In fine weather the patient should pass
the greater part of the day out of doors. When the t'pm?
i_glepe’aﬂ‘u‘{e 1;5 up,the' sél‘ould be in bed or resting on co{)x:l:cgfx:

T does not contrain lcate resting out qfdoors if the w )' R
fine. Should it be decided upon to send th i o reather 8
better able to carry ont the open-air treat: © patient abroad, {obe the
be chosen where the air is ; eatment, then a locality ehould
there is & maximum nmonns‘g; ’s;}:]‘:hngpm‘\%;r?hcqmb]e, and whera
resort or one in the mountains is chosen sﬂould de : Bil b soasido health
on the tastes of the patient, but wher,e th epenc 1o n great extent
he taken that his home is & ,comfo tabi vor tho patient goos care musy
because these two essentials are :;ist‘ene 3%; m]xd the ood good. And
at home is often more satisfactory.- Und iffieult to obtain, treatment
should adranced cases be sent avay: ther ﬂg circumstances, however,
:}:’Si"ugurts, aud the large mujorityyo,f suihccaﬁ:gnmly il 1o theie

et of tonsnmptives ! never return. a
Y should econsist largely of milk and epps, bu?&r

and i
cream, but much will depend on the condition of the digestive

t_:ﬁ'er-t.vx an tha mbaeea- u‘t“&;ﬁ]‘;&ﬁ‘ﬁ“’:
::P L L S repute of Jate. ']‘7,,:,,:
LT - S . "Or preparation which

vy wub vy the many medicine
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which are supposed to influence its course arsenic and creosofe are the
most relisble. The former may be given in the form of Fowler's solu-
tion, beginning with 2 or 3 drops in water three times a day after
food, and gradually increasing it to 3 drops, always watching its
effect on the digestive system, and discontinuing it when any symptoms
of dyspepsia arise. Creosote may be given internally in the form of
capsules, 1 drop in each capsule, gradually increased to 5 drops three
times & day; or it may be given in the form of inhalations, 10 to 20
drops of the following preparation to be dropped on the sponge of
a respirator, which is put on frequently in the course of the twenty-
four hours, some patients indeed wearing them constantly. Rectified
spirits of wine, 1 drachm; glycerine, 1 drachm ; carbolic acid (pure),
2 drachms ; creosote, 2 drachms; and proof spirit, 2 drachms.
Drugs.—Of the symptoms which need to be fireated fever is one
of the most important, and for this rést in bed indoors, or out of doors
if possible, is essential. In addition, if the temperature mounts up
very high, cold sponging and the tepid bath may also have to be
resorted to. It is not well to restriet the cough to any great extent,
but when it becomes very distressing or leads to vomiting the following
~—known as Begbie’s mixture—may be tried, especially in advanced
cases: Dilute hydroeyanic acid, 36 drops; dilute nitrie acid,
2 drachms ; glycerine, 14 oz.; and infusion of quassia up to 6 0z. A
tablespoonful to be given in water three times a day, or a teaspoonful
of the following mixture may be given occasionally through the day
when the cough is very exhausting: Hydvochlorate of morphia,
1 grain; dilute hydrocyanic acid, 30 drops; dilute hydrochloric acid,
10 drops; syrap of squills, 1 oz; and water, 1 oz In addition,
inhalations of compound tineture of benzoin, 10 to 20 drops for
each inhalation may be tried, as also teaspoonfuls of codeia jelly
occasionally ; but it must always be borne in mind that a cough to
geb rid of the expectoration is an essential part of the disease, and
that 1t must not be lightly interfered with. ~ For the sweating cold
sponging 1s very comforting, and to avoid the risk of chells patients
should always be clothed in flannel. Of drugs, dilute sulphuric acid
and quinine often prove useful, and 30 drops of the former and
2 grains of the latter dissolved in a tablespoonful of water may be
given three times a day. Chronic cases which are too weak to be
allowed out of bed are apt to develop bed-sores, and to avoid these the
closest attention must be paid to clean linen, and the parts exposed
to pressure must be washed two or three times o day with spirit, and
then smeared with some simple ointment. Placing the patient on a
'wa{%r bed or an alr cushion is a valuable prophylactic. Hrmoptysis,
or bleeding, an important symptom, is treated under a separate
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heading. It only remains to impress on the reader once more the
fact that drugs play only a secondary part in our attack on consump-
tion; fresh air and sunshine are our most relisble weapons, and
maintaining the nutrition of the patient our goal.

Prevention.—A few words regarding the prevention of consump-
tion may not be considered out of place. In the case of infants born
of tubereular parents steps should be taken in this direction from
the earliest possible moment ; thus a consumptive mother should not
suckle her child. Careshould be taken to proteet the child from chills;
it should always wear woollen garments, and be out in the open air
a3 much as possible. The diet should be carefully attended to, and
should consist largely of milk. As it grows up systematic exercises
with & view to developing the chest should be insisted upon, and any
obstruction to breathing in the throat or nose such as enlarged tonsils
or ndenoid vegetations removed ; and when the time comes for fixing
on an occupation only such should be chosen as entail living out
of doors for the greater part of the day, and where practicable
emigration to a more equable climate such as that of South Africa
should be advised. In the case of communities a close watch should
bo kept by the authoritics on the milk supply, as there can be no
doubt that milk is a fruitful source of infection, and that its effects
are most severely felt by children, who are such large consumers.
Farther, the nofification of cases of consumption should be com-
pulsory, as is the case with most of the other infective fevers, for
only thus can any systematic effort be made to stamp out the
disease. Individuals who suffer from consumption should remember
that the sputum is the most active agent in spreading the disease,
and that the habit of spitting in cars, railway carriages, and on the
pavement, whilst a filthy habit in itself, is a real danger to the
healthy, and one which might easily be avoided by attention to the
laws of ordinary decency and the use of a spitting cup or bottle.

Bleeding from the Lungs.—The spitting or eoughing up
of blood mixed with air which renders it frothy may be due to
congestion of the blood-vessels which ramify in the mucous mem-
brane of the air passages, in which case the blood is small in
amount; or it may be due to the rupture of a large blood-vessel
and the pouring out of its contents into the bronchial tubes, and
in such cases the amount is very large, and the patient rarely
Tecovers.

Causes, — Bleeding from the lungs has been mentioned us a
frequent symptom in consumption, both in theé early and later stages.
It is frequently met with in disease of the heart, more especiil]
when the mitral valve is affected. leading to engargement of the h\oodyi
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vessels in the lungs. Ancurism of the aorta is another cause, and
here there may be a considerable oozing of blood from the mucous
membrane of the lung, or there may be a sudder} overwhelming rush,
which rapidly suffocates the patient. Uleeration of the larynz or
windpipe frcquently gives rise to severe heemorrhage. —Hysterical
women somctimes have attacks of bleeding from the lungs when
their menstruation ccases—this is termed wicarious heemorrhage;
and lastly, there are many cases in which there has been severe
bleeding from the lungs for which no cause can be discovered, and
which are followed by no further symptoms, the patient remaining
perfectly well for years sfter the attack. _
Symptoms.—The onset of bleeding from the lungs is as a rule
sudden, ~The patient feels a warm salty fluid in his mouth, and dis-
covers that it is blood ; the amount is generally small, and the attack
is accompanied by a cough, which is sometimes very distressing. Such
cases as a rule recover within a few days; when, however, the blood
comes from a ruptured blood-vessel, the amount is large, the bronchi
soon become blocked with blood wvhich the patient is too weak to
congh up, and he ql\)ﬁckly dies of suffocation. It is important to
distinguish between blood that comes from the lungs and that which
comes from the stomach. In the former case it is bright red in colour,
is frothy from admixture with air, and is alkaline in reaction; in the
latter it is dark in colour, often comes up in clots mingled with the
contents of the stomach, and is acid in reaction. But it must be borne
in mind that blood originally from the lungs may be swallowed and then
vomited, and also that in such cases some of the swallowed blood
passes into the intestine, rendering the stools dark for some days.
The history of the case, too, is of some help, for when the blood has
been vomited there have generally been some symptoms, such as
pain and dyspepsia, pointing to & derangement of the stomach, whilst
when it comes from the lung the onset 1s absolutely sudden.
. Treatment.—One of the first things one is called upon to do
1s to reassure the patient; endeavour to calm him, and make him
believe that such cases as a rule soon recover. Keep the room in
which he is lying as cool as possible, and as quict. If the affected
side is known he should liec on it. TFor the cough nothing is betier
than opium—where the bleeding is slight—and it may be given in
the form of Dover's porwder, five grains every six hours; and to stop
th;ﬁ blecding he may have twenty to thirty drops of aromatic dilute
il‘l })]llltl'lc ncll_d In water three or four times n day. Ice may also be
ﬁ‘ tel?c OHSIUC ) n}nd‘ (Ilm lcziehag plqced over the affected area of the lung,
i b I;;hise 15 hard and bounding, a dose of Epsom salts should be
given, this acting better than anything else in lowering the blood
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pressure, which is one of the indications of treatment. Small
doses of tineture of aconite, a drop every quarter of an hour, may
also be given with the same objeck. ~When the hemorrhage is
serere and evidently proceeding from a ruptured artery, very little
can be done beyond keeping the patient very quiet, and applying
ice to the chest. As cough plays an important part in keeping the
bronehi clear of blood, and thus preventing suffocation, opium should
not be given to restrain it. cohol, which is contra-indicated in
pases of slight hmmorrhage, may have to be administered in small
doses, and cautiously, to relieve the faintness from which the patient
suffers, though faintness, it must be remembered, is nature’s method
of lowering the blood pressure and slowing the action of the heart. -
Foreign Bodies in the Air-Passages.—There is no more
alarming accident both to the sufferer and the onlooker than the in-
haling of a foreign body into the larynz. Every one is familiar with
the disagreeable sensation produced when a drop of water or some other
fluid “ goes down the wrong way ”; but these sensations are intepsified
a thonsandfold when some solid or semi-~solid substance goes the same
way, and a person who at one moment is in the best of health and
spirits, may in the next be fighting madly for his very life. The
substances which pass into the air-passages are of every conceivable
nature—thus peas, beans, cherry stones, melon seeds, walnut shells,
bits of hard-boiled egg, fragments of meat, buttons, pins, needles,
coins, glass beads, artificial teeth, are only a few examples of the
many which have accidentally passed into the air-passages and cansed
death. The foreign body may be caught and become fixed at the
entrance to the larynz, or it may pass through and lie loose in the
trachea ; or lastly, it may become fixed in one or other of the bronchi,
most frequently the right ome. The symptoms produced by the
entrance of a foreign body into the larynx come on with absolute
suddenness. A child is playing and laughing, with something in his
mouth, when suddenly the laugh is arrested, and immediately followed
by a violent cough. The larynx is thrown into a spasm, and as a
consequence, a sense of suffocation and of impending death overwhelms
him. ~ His face becomes Jivid, his eyeballs protrude, and he cluiches
desperately at his throat in a vain endeavour to remove the obstrue.
tion. Should the foreign body be large and have become impacted
at the entrance to the larynx, and the patient be unable to dislodge it
by coughing, he probably dies in a few seconds before any-. aid can
be brought to him. If, howerer, respiration can still be carried on
the attacks after Jasting from a few seconds to a few minntes, or even
hours, may subside for a time, but only to be renewed on the slghtest
attempt at movement. When the foreign body passes beyon{:l the



204 The Modern Physician

Jarynx and lies loose in the trachea, it can sqmetimes be hearfl moving -
up and down during respiration, and the slightest cough drives it up
against the larynx and produces a renewal of the sense of suffocation,
so that such patients always sit straght up, having learnqd by ex-
perience that any attempt at lying down brings back all the distressing
symptoms. . . .
Other Cases.—When the foreign body becomes impacted in
& bronchus, or main division of the windpipe, there may be no
symptoms for some time. Cases arc on record where coins and bits
of bone bave lain in a bronchus for years without causing any
discomfort, but as a rule in such cases inflammation of the lungs
soon supervenes, and the patient dies of septic pnewmonia, I is
often very difficult to be sure of the pressure of a foreign body in
the air passages, more especially when the symptoms have passed
off quickly, and the patient, often a child, is unable to give a clear
account of what happened. But it must never be forgotten that as
long as the foreign body remains in the air-passages, not only'is the
patient in constant deadly peril of sudden death, but also that the
foreign body is bound eventually to cause his death, unless indeed by
some greab good luck he coughs it up before the lungs have become
hopelessly injured. The following case, which came under the writer's
own notice, well illustrates the difficulty of locating a foreign body
in the lungs. A woman was feeding her pigeons with peas. She
carclessly threw one into her own mouth, and was immediately seized
with a fit of coughing, and thought she was going to die. When the
writer saw her, she was sitting up in bed afraid to speak lest the
spasm should return. On sounding her chest, he thought he heard a
flapping sound over the right lung, and came to the conclusion that
the pea was lying loose in the right bronchus, He had her removed
carcfully to a hospital, where she was closely watched for a fort-
night. She had an attack of catarrhal pneumonia, and her expectora-
tion was tinged with blood. All preparations were made for perform-
ing tracheotomy should occasion arise, but as nothing happened, the
surgeon came to the conclusion that the pea had never  gone down
the wrong way,” and as the woman grew tired of waiting for the
dénovement, she decided on coming home. The road was a very
]:ough causewayc:d one, the cab was not rubber-tired, consequently the
jolting was considerable, and the woman had hardly gone a hundred
yards from the hospital, when she had a terrific cough, felt something
in her mouth, and discovered it was the pea, which had begun to
germmale.
_ Treatment.—The treatment consists in performing tracheotomy,
thnt 1s opening the trachea just below the larynx whenever the spasme
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. @re so severe and 5o frequent that death seems imminent. Twven when
the patient is apparently dead, tracheotomy should be performed, and
artificial respiration carried out in the hope of resuscitating him.
The ordinary practice of thumping on the back does sometimes dis-
lodge a foreign body lying loose, but no words can be too strong
against the advice to tnvert a patient in the hope that the irritating
substance will fall out. It is 2 most dangerous practice, which should -
never be resorted to. When the symptoms have lasted only a short
time, and seem to have passed off, the patient should still be kept
quiet, resting in the most comfortable position. He should be care-
fully watched, and some one should always be at hand to perform
tracheotomy if mecessary; and for this reason the safest plan is to
send such a patient to hospital, where skilled attention is always to
be had. Toreign bodies, such as beads, plum stones, marbles, &ec.,
are frequently pushed into the nostril by children ; and wheneveritis
noticed that there is obstruction to breathing through the nose, more
especially when it is one nostril only, a foreign body should be
suspected. The possibility of such an accident is often overlooked, and
ulceration of the nostril frequently results, which is very unusual
amongst children, except as a result of the impaction in it of a button
or some such article.

The treatment cousists in removing the foreign body, and this
can as a tule be easily accomplished by bending a hairpin and pass-
ing it along the floor of the nostril under the foreign body and so
extracting it. The nose may be syringed as directed in the scction
of this work devoted to foreign bodies in the mose {Ambulance
Section),

SECTION VI

HYGIENE

‘The Principles and Practice of Hygiene.—The term Aygiene
may be regarded as synonymous with another, namely, preventive
medicine, The first, derived from the Greek name of the “ Goddess of
Health,” implies the knowledge and the practice of those laws accord-
ing to which health may be duly preserved. The second phrase
refers to the result of the observance and practice of health laws,
namely, the prevention of disease. The knowledge that a large
number of the diseases which afflict us are of preventable nature is of
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comparatively recent growth, and depends for its origin upon the
more accurate knowledge which has been gained respecting the causes
of discase themselves. Whilst it it the business of the physician to
cure disease, ib may be regarded as cverybody’s business to prevent it,
hence it is the object of the teaching of hygiene to instruet the peoplo
in the causes of disease, how these causes may be abolished or pre-
vented, and how a healthy existence is ouly possible of being attained
through the observance of health laws., When we awaken to a
knowledge of the fact that our life is regulated by laws which, if
incapable of being as methodically stated as, say, those of astronomy,
are nevertheless capable of clear demonstration, it is obvious that not
merely individual, but national, health wonld be largely increased if
t,lge Ic:bscrvumce of health conditions became a universal characteristic
of the nation,

Cleanliness.—It may be said at the outset that the summing up
of health laws and practice is to be found in the one word cleanliness.
This phrase applics not merely to personal cleanliness, that is the
removal of “dirt” from our clothes and our persons, but is ex-
tended to include ‘purity of all our surroundings. The conditions
for good health are readily enough summed up in the statement that
in order to maintain a hsalthy existence we demand pure food, pure
water, pure air, a cleanly soil on which our houses arc built, perfeet
arrangements in the drainage of houses, conveying sewage matters far
from our abodes, and cleanliness of our surroundings at large. In
the practice of modern surgery, as most readers are aware, the
strictest atbention is paid to the exclusion from wounds of all forms
of germ life, which, gaining admittance to the body, produce inflam-
mation, suppuration, and other disastrous effecfs. . The modern
surgeon 18 nothing if he is not cleanly, not merely in his person but
in all his methods, this care extending, it need hardly be said, to the
Instraments he uses.  What is true of the surgeon is also true of our
ordinary life and surroundings. If our food, water, air, or any other
items In our environment be of an uncleanly deseription we are
certain to qualify for diseare attack. Bearing this important fact in
mind _we may note throughout the discussion of hygienic details that
zhcfmfn and end of all the precepts of health seience are devoted
0(} lir;;'our and secure *cleanliness” of ourselves and every detail
wib}f’é?evental_)le Disease,—An important thought in connection

¢ practice of hygiene is that involved in the statement that
many diseases are preventable,  Were this nob the case our attempts
%o [érc\'el}t ailments would be of no avail, It may be said that 1?!10
vash majority of discases which largely contribute to the yearly
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mortality of all nations are exactly those which through the exercise
of proper care and supervision can be held in check. This power of
preventing discase, as has already been remarked, appears as the
natural outcome of a knowledge of the causes of disease, a subject
fully treated in the first volume of the work. It was the discovery
of the germ theory (see vol. iv.), and its applications to medical
practice, which gave an immense impetus to the practice of disease
prevention. If we know, for example, that each case of infectious
discase is the child and offspring of a preceding case, and that no
case of infection can possibly arise without the presence of the germ
of the ailment, it is clear snch a teaching impressed upon the
people would have the needful effect (if the teaching were carried
into practice) of making them intensely careful of the first cases
of infectious’ disease which appeared in their midst. By checking
these cases, and by early separating and isolating them from healthy
persons, epidemics could in this way be largely prevented. '
Causes of Disease,—A brief enumeration of the common causes
of disease, viewed from the standpoint of hygiene, may suffice in the
present instance, Disease can thus be produced by impure or
polluted water (typhoid fever and dysentery), by impure or unsuit-
able food (scurvy, parasites), by impure air (typhus fever, consump-
o7 T . o © 7 unhealthy houses
r direct infection
. Co * casualties (cases
suitable for smbulance treatment), and finally by the action of
heredity or inheritance. This latter cause of disease is in many
senses an extremely complicated one, There can be little doubt that
a parent, hos power to hand on certain diseases to his offspring. Of
these %rmt, sypbilis, and scrofula may be regarded as examples.
Much, however, ean be done by the hygienic care of children in such
case to enable them to grow up into healthy adults. Certain diseases
formerly regarded as being inherited (consumption being an excellen’
example) are now ‘known to present us with cases of individual
infection. It may be said as regards the question of heredity st
Iarge, that whilst certain ailments, as we have seen, can be handed on
from parent to offspring, what is much more Iikely to be transmitted
in many cases is not the actual disease itself, but s general weakly
condition of body, rendering the child more susceptible of developing
the parental disease than is the offspring of healthy parents,
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FOODS

Food represents material derived from the outer world required
not merely for the growth of the body itself, but also for the repair of
its tissucs, and for replacing the constant wear and tear which in a
living body is the result of the worl that body is perpetually d1s’;
charging. = When we have regard to the large amount of “energy
which a living body develops and dissipates, in the act not merely of
maintaining its bodily heat, but also in movement and in all otl_ler
actions taking place within its limits, we can understand the necessity
for food taking. If all vital work means waste, such'waste demands
more or less constant repair, and our food supplies the material by
means of which this bodily wear and tear are recuperated.

If we ana'yse out into their ultimate constituents the foods upon
which we exist we may find the following table to indicate the more
prominent items in our diet-list.

TasLeE oF Foops.

Albumen (in white of egg), Myosin (11)1 muscie
juice), Syntonin (in the fibres of muscle), Fibrin
. DITROGENOUS OR | (i blood), Casein (in milk), Gluten (in flour),
Legumin (in peas, beans, and lentils), Globulin (in

OR PROTEIDS o
blood corpusecles), Gelatin (in hoofs, horns, and
\ bones), Ossein (in bones), Chondrin (in cartilage).

[ (@) Carbohydrates (starches and sugars:—Starch,
Dextrin, Cane sugar, Grape sugar, Milk
sugar, &c.

(b) Fats:—Olein, Stearin, Palmitin,

2. Nox-NrrroceNous | () Minerals :—Iron, the various compounds of

Foops, soda, potash, lime, magnesia, &c.

(d) Water.

[Certain vegetable acids, represented by tartaric,

citrie, malic, acetic, and like acids are sometimes

\  included amongst the starches and sugars.)

" In considering this table of foods, it is necessary first to note
2learly the marked differences which exist between the nitrogenous
_{:f;ogs on the one hand and non-nitrogenous foods on the other.

Nitrogenous” foods are so-called because, in addition to their con-
talning carbon, hydrogen, and oxygen (with traces of sulphur and
phosphorus), they also contain & eertain proportion of the element
milrogen. It should be noted that the presence or absence of this
clement constitutes a very important difference between these twe
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classes of foods. We fied that nitrozen is an element present in
protoplasm er living matter itself, and in all the active tissues of
the body. A food, therefore, containing this element is 2dapted to
discharge in the ecozomy very different furctions from the non-
nitromenons foods. The * non-nitrogenous” foods, on the other hand,
exhibit a composition in which nitrogen is found to be wanting. The
fats are specially rich in carbon, and in 2ddition consist of hydrogen
azd oxygen in certzin proportions. The starches and sugars—thess
sabstances being closely allied to esch other, and all starch being
converted into sugar in the body in the course of digestion—are also
composed of carbon, hydrogen, and oxygen, but they contein less
carbon, znd the proportions of hydrogen and oxygen present are
those which are represented in the form of water. Hence the origin
of the name “carbohydrate” which has been applied to them. With
referance to the minerals required as elements in our food, each of
these of course presents its own definite composition, whilst trater,
which may be regarded os the most important food of all in respect
of the necessity of a large and constant supply being afforded to the
body, is ccmposed of two guses—hydrogen and oxygen, the chemieal
symbol for water being H,O.

Reference has been duly made in section 1 of the second volume
of this work to the chemical composition of the body. It was there
thown that a striking and natural likeness exists between the materials
of which the body is composed and the substances found in the frame
itself. Xeference msy therefore be made to the section in question
by way of farther impressing upon the mind the essential identity
between the body’s composition and the substances necessary for its
due nutrition.

Uses of Foods.~The duties which these food substances dis-
charge in the nutrition of the body may next be noted. A clear
idea of the difference between one kind of food and another may
be conveyed if we compare the body to a locomotive engine. In
the first instance the engine must be built and constructed of a
certain kind of material, let us suppose iron. In order, kowever, that
the engine may duly perform the duties it is intended to discharge,
we have to supply it with material out of which can be developed its
“energy” or *the power of doing work.” These materials in the
caze of the engine nre represented by ccal and water. If we mow
corpare the living body to the engine, we find a close resemblance
between the tvo. In the first place our bodies require to be built.
Further, their living substance demands constant maintenance. Like
the engine also, the body requires to be supplied with material in the
ehape of foods out of which may be developed its own forms of energy;

HILP—~T. [
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giving it the power of performing the duties it is called upon to
discharge. The nitrogenous foods, broadly regarded, are those which
represent the materials of the engine. They go o build up the living
tissues of the frame, and represent practically therefore our ron and
gteel. Their nearness in composition to the living matter of the
body itself presents them naturally as the source of supply for the
living tissues. In addition, however, they may under cerfain circum-
stances contribute to the development of energy or power in the
body, for we know that they may be converted into fat under certain
circumstances. Here it is important to remark that whilst these
facts are true of nitrogenous substances or proteids at large, such
substances as gelatin, ossein, and chondrin do not hold the same rank
a8 albumen and other more typically nitrogenous foods. Certain
principles known as ewtractives, representing the stimulating parts,
for example, of meat, also fall to be included in the nitrogenous foods,
and although they do not assist in the work of body building, they
are nevertheless important as stimulants,

Non-Nitrogenous Foods.—Turning now fo the non-nitrogenons
foods we find that the fats, starches, and sugars may be regarded as
our great energy producers, and are therefore to be compared to the
conl and water of the engine. Tats, for example, aid in supplying
those parts of the body where fat is naturally developed and required.
They also, on account of the large amount of carbon they contain,
supply energy and heat when they are oxidised or chemically burned
in the body. Starches and sugars discharge essentially the same
duties in the body as the fats. They supply energy and heat, whilst
they also contribute (as was shown in the first volume of this book in
bhe section on Obesiy) under certain circumstances and especially
when taken in excess to the development of fat. The vegetable
n.md.s ngted in the table of foods, and represented by tartaric and
cifric acids, are necessary for the preservation of the alkaline nature
of the blood. When they are deficient Scurvy (vol. 1.) breaks out.

Our Mineral Foods.—The minerals in our foods are applied
to various uses. Iron is required in order to perfect the red cor-
gusg;les of the blood and to fit them for discharging their special
nglli;’:o Pligs ’t}azte‘.gf lime is demanded for building the_ bones.

n salt (chloride of sodium) is also a necessary mineral, being
apparently required for the perfection of the gastric juice of the
stomach whilst it discharges other functions in bhe body. TFinally
water, which as we have seen is the most important food of all,
derives its importance from the fact that the body by weight con-
S?lfs (}f two-thirds of water. It iz demanded for the solution of
other foods, and it may be added that there is no vital action carried
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on in the living frame in which water does not play an important
part. Considering also that a perpetual loss of water is taking place
from skin, lungs, and kidneys in the act of excretion (or getting rid
of bodily waste), we may readily understand the necessity for a
constant renewal of our supply.

The Laws of Nutrition.—Seeing that both classes of foods are
represented in the structure of the body, and are required for the
body’s wants, the first rule which must guide us in the selection and
choice of foods is that which declares that both classes of food are
necessary to form a perfect dietary. We cannot subsist on nitro-
genous foods alome, or on non-nitrogenous foods only. Examples
derived from mnature herself may illustrate this point. A%k, wﬁ)ich
is the natural food of the young quadruped, consists of water,
minerals, casein, fat, and sugar of milk. All of these, except the
casein, represent non-nitrogenous substances, but milk is clearly seen
here to present a combination of the two classes, Similarly, an egg,
which contains all the materials necessary for building the body of
the bird, is found to be composed of nitrogenous and non-nitrogenous
substances.  With regard to the source of man's foods, these are
represented by animal matter salone, by vegetable matter alone, and
by a combinafion of the two, or in other words by & mized dietary.
The great law which regulates the food of any nation is that which
declares that a nation’s diet depends on climate. In the extreme
north man is an animal feeder, and lives largely on fats. It would
be impossible for him in, say, the Arctic Tegions to obtain the neces-
sary heat from vegetable matters, even if he were abundantly provided
with them, In the extreme south, man is naturally a vegetable
feeder, finding fruits and other plant foods ready to hand. In tem-
perate climates he inclines to the mixed mode of feeding, taking
a certain proportion of animal food, but largely supplementing this
with vegetable matters in the shape of bread, rice, tapioca, fruits, and
green vegetables. The consideration of this great climatic law of
food successfully disposes of the pretensions of vegetarians and other
would-be food reformers. It is undeniable that many individuals
may in a temperate climate enjoy better health on a’purely vege-
tarian dictary, than on one which includes a certain amount of meat,
but these cases present exceptions to the general rule, and in such
cases it will be found that those who benefit from the meagre dietary
represented by vegetable material are persons of & full habit of body,
who incline to moke much blood, 80 to speak, on little food. After
all, nature is our best teacher, and the fact that man can accom-
modate himself to live upon those food matters which lie readiest to
his hand, successfully disposes of attempts to overrule the matural
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law by the adoption of a dietary which, whilst adapted for some,
eannob possibly be regarded as suitable for all. The following table
gives, a5 neatly as possible, the pereentage composition of the more
common nrticles of food in daily use. The table itsell can be casily
understood if we note that the first column indicates the amount
of water chemically contained in each food, the scecond columm the
amount of the nitrogenous substanees, the third column the fats, the
fourth the starches nnd sugars, and the fifth the minerals i

PERCENTAGE COMPOSITION OF FOODS

r Nitrogonous Starch s
Food. Water, ; Fat. and Minorals,
Matter, Sugnr.
Butcher meat, 74.4 20.5 3.5 — 1.6
Fay pork . 39.0 9.8 48.9 — 2.3
White fish 78.0 18.3 2.4 — 1.0
Pouliry . . 74.0 21.0 3.8 — 1.2
White bread 40.0 8.0 1.5 49.2 1.3
Rice. . . 10.0 5.0 a8 83.2 0.5
Oatment , 15,0 12,6 5.6 03.0 3.0
Arrowroot . 15.4 0.8 —_— 83.3 o.27
Potatoes . 74.0 2.0 0.16 21.0 1.0
Drypeas . . 15.0 22.0 2.0 53.0 2.4
Carrols . . 8s.0 1.6 0.25 8.4 1.0
Cabbage ., 910 1.8 0.5 5.8 a7
e 73.5 138 I — 1.0
Cheese . 36.8 33.5 24.3 — S-4
Milk . 86.8 4.0 3.7 4.8 0.7
Sugar . . 30 — — 90.5 0.5

. Quantities of Foods Required.—The question of the quan-
tity of food required for the support of the human body daily, is
one which can only be determined perfectly by the consideration of
conditions represented by age, sex, the condition of health, and the
amonnt of work performed by the body. According to the most
recen views expressed as the result of numerous e)?periments an
adult man requires for his daily dietary in @ state of rest, 3 oz. of
mtrogenous food, 14 oz. of fat, 12 0z of carbohydrates, and 1 oz of
::1‘13?11&1%6 thc{;c amounts containing 200 grains of nitrogen and 4000
g ﬁ?o?l it;a: :::d ]{t must be noted that as regards these caleulations
naturatly cogﬁ)ilnet:{ \:3,111)0:; s ﬁI'(:lc ir%ngvnger, W{li'Ch' : Ch(‘n'nicnny i
s Sl om0 f In o case of moc erate work, the adult
Rt : 4 0z of mibrogenous foods, 3 oz of fat, 15 oz of
starehes and sugars, and 1 oz. of minerals. These amounts represent
300 grains of nitrogen and 5000 grains of carbon. In the case of
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an individual doing hard work, the amounts are inerersed to 6 oz of
nitrogenous foods, 43 oz. of fat, 18 oz of carbokydrates, and 1%} oz
of minerals. These latter quantities represent 400 grains of pure
nitrogen, and 6ooo grains of carbon. It will be understood, as s
matter of fact, that the smounts of actual food taken would be larger
than the guantities here represented, secing that the caleulations refer
to actual food passing into the blood, and being placed at the service
of the body, no allowance for waste being made. It is also to be
noted that in addition to the water which would be contnined in foods
taken in their natural state, the individual would additionally require
in the form of his ordinary beverages from 30 oz. to 80 oz. of water
daily. The amount of water represented in the solid foods them-
selves would amount to about 40 oz to 50 oz In this way the
individual consumes daily about one-hundredth part of his weight of
dry food, and three-hundredths of water. Women, on an average,
require ten per cent. less than men of each class of foods, nitrogenous
and non-nitrogenous. In the case of infants, a greater demand exists
for nitrogenous foods for body building, along with fatty foods.
In their case & small supply of carbohydrates is alone required, these
being supplied by the sugar of milk. = It is estimated that at ten
years of age a child requires half the food of an adult woman, whilst
at foizrteen years of age he probably consumes as much as the adult
female.

Economy in Diet.—The principles of cconomy must certainly
be represented in diet as they must figure in the ordinary affairs
of life, It is obvious that if a large amount of any particular food
or foods is taken than is necessary for the purposes of the body, such
excess not merely represents actual waste but may be liable in many
cases to induce disease. A familiar illustration has been given
of a dietary which is economical and others which are the reverse in
the ehape of a caleulation, which takes as its basis that an adult man
requires 300 grains of nitrogen and say 4800 grains of carbon (or
non-nitrogenous food) per day. Such an amount would be con-
tained in three-quarters of a pound of meat and two pounds of
bread. Suppose, on the other hand, that beef alone were given for
the day’s dietary, 23 lbs. would be required. This amount would,
however, give a gross excess of nitrogenous food, yet the amount
could not be limited because just sufficient carbon (from the fat of
the meat) would be supplied. ~ On the other hand, 83 Ibs. of bread
wonld be required for the food per day if that article alone was con-
sumed. Here we should meet with the opposite tesult to that seen
in the taking of t]ge meat diet, for bread alone would give us a large
excess of carbon in the shepe of its starch. The amount, however
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again, could not be limited seeing that 33 Ibs. of bread would be
nceded to give (from the gluten contained in it) the bare 3oo grains
of nitrogen required. .

The Calculation of Food Elements.—Having regard to the
amount of substances shown in our table of foods, it is a compara-
tively simple matter to calculate the amounts of these materials
contained in sny given combination of substances forming a dietary.
A typical illustration is given by an authority in the case of a diet
comprised of two pounds of bread and half a pound of cheese.
Taking the percentage composition of bread, we find that 100
ounces of bread contain about 8 ounces of nitrogenous matter, 1}
ounces of fat, and 50 ounces of starch and sugar. In the same pro-
portion 2 lbs. of bread will contain 2.5 oz of nitrogenous matter,
0.5 of fat, and 16 oz. of starch and sugar constituents. With regard
to cheese, 100 oz. of cheese contain 33 oz. of nitrogenous matter, aud
24 oz of fat, starch and sugar being absent. The half pourd of
cheese will therefore be represented by 2.6 oz. of nitrogenous matter,
1.9 oz. of fat, and 0.0 oz. of carbohydrates. The detailed amounts from
the combination of the two foods will give us 5 oz. of nitrogenous
food, 2.4 oz. of fat, and 16 oz. of starch and sugar. We have seen
that the typical amounts required for moderate work are a4} oz. of
nitrogenous foods, 3 oz of fat, and 15 oz of starches and sugars,
Hence a dietary of bread and cheese would give us sufficient nitro-
genous matter and starches and sugars, but would exhibit a slight
falling off in the amount of fat.

Food and Disease.—Little need be said in this place con-
cerning the relations of food and disease. In other sections of this
work devoted to the consideration of disease and its treatment, full
reference will be found (as in the case of scurvy) to those diseases
which specially owe their origin to abnormalities in the food-supply ;
also, with regard to foods which in consequence of the presence of
animal parasites are to be regarded as dangerous, this topic will
be found treated under the hend of *Parasites” (vol. ii.). It is
necessary, however, here to direct attention to the fact that certain
foods, and especially flesh foods and fish, are liable to undergo pro-
cesses.of putrefactxpn and decomposition, resulting in the develop-
ment in them of h}ghlz injurious and poisonous principles to which
the name of ptomaines’is given. It is highly probable that most, if
not all, reported cases of so-called * food poisoning” are due to the
action of these subtle poisons on the hody. They are capable of
producing vomiting, purging, headache, pain in the abdomen, and in
severe casgs collapse and death. The presence of these poisonous

principles is not slways easy to detect, and they may apparently be
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developed in foods which to the ordinary senses appear perfeetly
sound. The only rules which can be recarmended for the avoidance
of food-poisoning are those which once again impress upon us the
necessity for exercising the great virtue of cleanliness. All foods
should be kept in clean well-ventilated places, removed from the
influence especially of sinks and drains. Those foods which appear
most lisble to undergo decomposition in a rapid fashion when ex-
posed to injurious influences are fish, pork, hams, and rabbit. In the
case of tinned foods, the advice may be given that when once opened
they should be consumed as quickly as possible, whilst the con-
sumption of the layer of food next the tin should be avoided. With
reference to the characters of wholesome meat, the tissue of the meat
should be firm and of an elastic nature. Any watery appearance of
the meat should convey the suspicion that it is mot of a healthy
character. The meat should be red throughout its substance, any
alteration of colour in this respect being indicative of injurious
changes. No other fluid should exude from it than ordinary thin
red blood, whilst the smell should be that of healthy meat. It
is advisable where meat is suspected of having undergone injurious
changes that the clean blade of a long knife should be passed deeply
into the substance of the meat, allowed to remain for a short period,
and then withdrawn., If the blade is found to exhibit any disagree-
able odour, the meat should be condemned. This test is of import-
ance, because occasionally meat may be decomposing in the centre
whilst its outer parts may appear of a fresh character, especially after
it has been cooked.

OUR BEVERAGES

The beverages in common use are represented by water, tea, eofize,
cocoa, and various forms of alcoholic liguors, while zrated waters 224
mineral waters may of course be added to this list. The question of
water supply will be discussed hereafter. In the present instszeeisis
necessary to deal with the other beverages above nzmed.  Tre recers!
opinion that tea and coffee represent foods i3 an ezsizely rimater
one. They are purely stimulants, and nothing elze. Hz:{'"" -
to this fact, we sce how lamentable is the delmsicn =3ist Teads o
who have little mouey to spend on food 1o rely £oin r 2o o
nutritive substances. A large proportion c‘?l'
and likewise of cases of under-nutritive s
country, depends on the abuze of thess beve
the _leaf of the tea-plant contains pes: foa”
nutritions substances, It howerer crztnies g gormrs




216 The Modern Physician

theine which is the active principle of the tea-leaf, and which gives to
the beverage its stimulating qualitics, In coffee we find a similar
substance, known as cagfein, which is probably more distinetly a
nerve-stimulant than the theine of tea.

About Cocoa.—These beverages, in addition to their stimulating
propertics, appear to exercise a certain action limiting the bodily
waste. It is probable that they accomplish this effect through some
action or other tending to limit what is called the metabolism of
food, or, in other words, those changes through which food ultimately
becomes utilised in the body. With regard to cococ, this substance in
its nature is highly different from tea. Cocow s « true food. Its
composition exhibits a high percentage of nitrogenous substances,
and a very large quantity of fat, along with a fair amount of starch.
It can thus be seen that cocoa contains actual food materials, swhereas
tea and coffee do not. If the masses, from the point of view of
cconomy, could only be persuaded to replace tea and coffee by cocoa,
they would obtain a large amount of nourishment at a price under
that paid for tea and coffee, which, we have seen, are not foods at all.
It is of importance that the reader should be warned against the
adulterations of cocon commonly practised. Such adulteration con-
sists frequently in the addition to cocon of undesirable substances
which are erroneously believed to increase its nutritive action. Pure
T(I:E?r[:o?i 11?- in dn;self a natural food, and requires no addition whatever.

glish-made cocoas are much superior to all others, and there is no
better or more nutritious brand than that known as the Pure Con-
centrated Cocoa, made by Messrs. Fry of Bristol.

_ Alcohol.—The question of the power and place of aleohol, viewed
scientifically, is an cxtremely wide one. The quantity of alcohol
contained in various beverages varies from 5o per cent. in the case of
stronger liquors, such as gin, rum, and whisky, to 10 per cent. in such

. wines as clarets, and dow_nwards to 5 per centu, or less, in beers. We
xtﬁiixi:hemf%? guard against the popular notion that when a person
ks o certain amount of a beverage containing aleohol he is con-
suming that amount of absolute alcohol. A, larg% amount of discus-
sion has existed in physiological circles as to whether alcohol is to be
Z?gnrdetci s & food or not ; that is to say, whether or not it contains
t}f;ngxgl “%lch can -be utilised for the body’s support, or whether, on

e other hand, like tea and coffee, it mercly exercises a certain
%émulnm;_ action, apart altogether from playing any part in nutrition.
macel}l)t cﬁl)er}mcn.ts would appear to substantiate the ides that aleohol

y be physiologically considered as a food, hut this expression must
be translated frecly into the opinion that i is o f ép ick
used up, iz the body, and thorof e sopuraed on hime

¥s ercfore not to be regarded as existing in
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2ny sense on the same plane as ordinary articles of our dictary. One
might legitimately state the case in this sense by comparing the body
to a fireplace and food to the fuel placed therein. ~Ordinary food
might be compared to the coals with which the fireplace is fed, pro-
ducing slow combustion and affording a fair supply of heat. Aleohol,
on the other hand, might be compared to straw which was used to
stoke the grate. In this view alcohol contains combustible materials,
but they, o to speak, are consumed in the body at such a rate and in
such a manner as to be practically valueless in so far as ordina
nutrition i3 concerned. In the case of fever, on the other lmnlg:
aleohol is often administered with advantage.

The Summing up about Alcohol.—With refercnce to the
amount of alcohol which a healthy individual is capable of taking per
day without ill effect, Parkes, as the result of long-continued experi-
mentation, showed that * 1 to 13 fluid ounces of absolute aleohol in
twenty-four hours is the maximum amount which a healthy man should
take.” We are not here dealing with the question of excess of alcohol,
capable, as every one knows, of producing dire effects on the body
itzelf, ranging from the development of “drunkard’s liver” (vol. ii.)
onwards to a complete breakdown of the nervous system. The teach-
ing of science regarding aleohol may be laid down—first, in the
declaration that it is absolutely injurious to the young and growing
body ; in the second place, it is not a necessity for the healthy aduls;
in the third place, its uses are chiefly of a dietetic order; that is
to say it may, and probably does, exert o certain effect on diges-
tion. ~ Like tea, and like coffee also, alcohol may probably, under
certain conditions, have a power, popularly stated, of making the food

o further, Certain experiments showed that when a number of

ealthy individuals were properly fed, the addition of alcohol to their
food tended to produce a certain amount of digestive disturbance.
When, however, the same individuals were under-fed, the same
amount of alcohol appeared to exert a certain influence in maintaining
the nutrition of the body up to a normal standard.

These views represent the main facts which science has up to the
present time formulated regarding the use of alcohol. It is thus
declared to be in no sense a necessity of life; and if it possesses the
dietetic uses to which we have alluded, such usage affords no exenss
for the common drinking habits of any country, far less for the
abuse of alcohol, that is, for it4 use in excess. The temperance
problem is undoubtedly, however, an extremely important and
difficult one, having regard to the antiquity of alcoholic use, and
to the widespread habit, even extending to savage nations, of its
consumption in the form of a stimulant.
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AIR, VENTILATION, AND LIGHTING

The composition of air has already been detailed in connection
with the subject of the “ Lungs and Breathing.” 1t is only needful,
gherefore, in the present instance, to remind ourselves that air itself
is o mixture of two gases—oxygen and nitrogen—these gases existing
respectively in the proportion of about 21 parts of the former gas to
79 of the latter, measured by volume. In addition, ordinary air con-
tains a certain amount of carbonic acid gas, which should not exceed
(in fairly pure air) 4 parts in 10,000, The other matters found in
ordinary aiv consist of n valuable quantity of water, traces of ozone
(an electrificd form of oxygen only lound in the purest air) with traces
of ammonin and of nitrous and nitric acids. The floating matter, or
dust of air, in its turn may be regarded as consisting of two classes
of substances—mineral CZ)I'(St (or inorganic matter), and, sccondly,
organic dust, consisting of germs, of which some are living and others
dead.  In addition, the organie matter of the atmosphere may be
regarded as representing the worn-out cells or particles of animal and
plant bodies.

‘The Importance of Air.—Iaving regard to the fact that a duo
supply of oxygen is porpetually required in order that all the vital
netions, not merely of animals {;\1{; of plants, may be carried on, the
importance of a pure air supply can readily be realised. The com-
position of ordinary air as above detailed indicates fairly enough the
matters which are breathed in. It need hardly be said that wherever
animal life exists, the surrounding air tends to become more or less
impure, by rcason of the materials which are exereted from the lungs
aud skin into the blood, and thence into the atmosphere. Thus we
naturally expeet to find in an atmosphere in which animal life exists
an inerense of heat, watery vapour, carbonic acid gas, and other waste
materinls, the products of the work of the living body. Of the air
impuritics, there can bo little doubt that carbonic acid and organic
matter form those which the sanitarian has chiefly to consider in
relation to the eflcets of impure air on the body.

Carbonic Acid Gas,—Cnrbonic acid gas (or, as it is moro
pro;;crly called, carbonic dioxide) is given forth into the stmosphere
::IIS((; l(:) ;:a\ﬁ)‘mg: fgl&busfi‘lon, whilst the putrefaction of animal bodies
find the (1uant‘it. oi30 . -llnosp‘h ei¢ smount. In the ense of fogs wo
paTls i 1h.000 3} uir)cén l))ox;u.‘ acid in the atmosphere (normally 4
P the in;luonce > 0 de argely increased. On the other hand rain
doas 1 aifioss of winds deerenses the amount, as also naturally

cliicient system of ventilation when applied to our abodes
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{t may here be mentioned that another source of the removal of
carbonic acid from the air is represented hy green plants, The green
parts of plants, and especinlly the leaves, are capable of absorbing this
gas from the air. They decompose it into ity constituent elements,
namely carbon and oxygen, the plant retaining the carbon as food
and allowing the oxygen to pass back into the atmosphere. Green
plants may thus be considered in this sense to represent atmospheric
purifiers. ~ This action, however, takes place in the presence of light
only. In the dark, the green plant absorbs oxygen and gives off, or
exhales, carbonic acid gas. The quantity of this latter gas, however,
excreted by the green plant in the dark is of very small amount, and
is probably all re-absorbed. The popular idea that plants at night
tend to render the atmosphere extremely impure, is one which as
regards the theoretical aspects of the case, may possess a certain
reality, whereas in so for as the practical result 1s concerned, the
presence of green plants in an ordinary room can muke extremely
little difference to the night atmosphere.

Under certain cirenmstances, however, the quantity of carbonic
acid may be largely increased through the presence of human beings,
and especially through overcrowding. Analyses of air in various
places, for example, has shown that the quantity of carbonic acid per
100 of air in the case of a schoolroom gave 0.241, an ill-ventilated
bedroom at night 0.230, & public library reading-room 0.206, & tailor's
workshop in Glisgow 0.217, in the Strand Theatre of London o.101,
onwards to the air of barracks 0.049, and to a street in London o.040.
A mine in Cornwall yielded in 100 parts of air 0.785, whereas in a
convict prison the proportion was represented by 0.169. As showing
the influence in promoting diffusion of gases and thus seeuring for us
the purity of the atmosphere, it may be mentioned that analysis of
the air in a London street on a windy day has given the proportion
of carbonic acid as 0.36 per 1000. If this gas increased in amount to
45 parts per 1000 the breathing of air so laden would probably prove
fatal. Even 15 parts per 1000 produce very distinet effects on human
beings. It may therefore be said that for all practical purposes the
limit of carbonic acid as regards the purity of the atmosphere may be
set down at 4 parts (or at most 6 parts) per 10,000 of air.

Organic Matter.-—~The organic matter of the air to which
reference has already been made, falls naturally to be included
smongst the floating dust or suspended matter of the atmosphere.
It has already been noted that much of this dust consists of mineral
matter, that is of fine particles of sand and like materials. If the
quantity of such dust contained in the air be very great, lung diseases
are produced through its inhalation, a result seen in the case of
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certnin trades, Lo which referenco will hereafter !)c made.  In so far
ns the organic matter of the air is concerned, we find that dust of this
description consists of atarch cells, minute plant seeds, the germs or
spores of moulds and other lower plants, along with germs or microhes,
some of which, at lenst, axe of disease-producing kind.  In addition,
wo have to take into account that form of organie matter ropresented
ay the worn-out purticles of animal bodies. This latber material
hecomes of extreme importanco, sceng that its presence in any
quantity in the atmosphere contributes to the development of disease.
Pyphus fever is an ailment which is specially nssocinted with the
organic matier of the air, inasmuch as its germs find in such matier
a suitable soil in which to breed and multiply. Ilence the presence
of this fever in the slums of citics, where not merely divt and poverty,
but overcrowding and o want of fresh air are conditions typically
represented.

Other Air Impurities,—Jt is necessary to bear in mind that
impurity of the atmosphere of houses is especinlly inerensed by tho
presenca of naked lights, that is to sny by the burning of gas, lamps,
or enndles, 16 muy bo said that an ordinnry gns-jet consmming sny
cight, cubic foct of gas per hour consumes as much air, and gives forth
to the atmosphere ns much impurity, as o couple of hwman beings.
In 8o far ns the atmosphere of our houses is eoncerned we may hold
that the ovil efleets of hreathing impure air are not due so much to
the presenco of an oxcessive amount of earbonie ncid gas alone as tu
tho combination of this gas with organic matter. Tho close, stufly
snoll of an ill-vontilatod bedroom in the morning, for oxample, is owing
to the organic matter prosent in the atmosphere, and it may here he
said that in such o caso the smell of tho ntmosphere presents a fairly
relinblo test of its impuvity.  When lnrge nmmbers of human beings
aro brought together in mectings, ns in concert halls, theatves, and
like places, the quantity of waste matbers which may he exercted
hecomes almost past belief. Tt has beon ealenlated thaé 2000 persons
remaining in a hall for three hours, oxercte from their skin and lungs
sovonteen gallons of water, and exhalo enongh carbonie acid from tho
lungs and skin fo veprosont, in so far as the carbon purt of this gas
18 concerned, a hundredweight of coal.

Amotmt_ of Air Required.—Accopting the dietum that a
healthy condition of life is uttorly impossible save through the con-
stant '\I‘L‘fl(.hm‘,‘{ pf & pure atmosphore, wo may now procécd to nolo
how afr impurities mny o got rid of and «© frosh ajr sapply duly
intraduced into our homes and other places,  As rogards tho quantity
of fresh air required, we have to take inta account that an averago
man will exhale 0,6 of o oubie foot of earbonic acid per hour.  Iaving
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regard to this amount and to the pollution of the air thus caused,
sanitarians are generally agreed on the point that an adult man
requires 3000 cubic feet of air per hour. If we imagine an indi-
vidual to be confined in a compartment containing 1000 cubic feet of
space, it might be supposed that if the amount of air in the compart-
ment were renewed every twenty minutes, he would in this case be
supplied with the amount of air just mentioned. This idea of renew-
ing the air every twenty minutes is to allow 3000 cubic feet to be
represented in the hour’s supply. This plan, however, is not that
of the sanitarian. What is demanded is that, through the venti-
lation of the compartment, enough fresh air would be passed inwards,
and enough foul air carried outwards, so as to maintain the atmos-
phere of the compartment at the given standard of purity (4 in 1000
of carbonic acid gas), and in order to effect this end, it is found that
3000 cubic feet of air so circulated per hour would suffice for the
man's wants.

The quantity of air required varies according to the age, sex, and
the work of the individual. Children require less air than adults, and
females probably less air than men. In the case of a man working
extremely hard, he may require a supply of 9800 cubic feet of air per
hour, whilst in light work the amount may be reduced to 4750 cubic
feet per hour. In another mode of settling the question of air supply,
reference is made to the amount of cubic space per head which should
be afforded to each person. The typical amount would be 1000 cubis
feet of space per head, but this amount is rarely attained save under
favourable circumstances. Thus, in the lodging-houses of the poor not
more than about 300 cubic feet may be allotted. This small amount
may be further diminished in the case of slum dwellings, In barracks,
600 cubic fect is the minimum allowed for soldiers.  In the case of
hospitals the amonnt must naturally be increased. Not less than
1500 cubie feet is necessary, and 2000 cubic feet may be regarded as
a more typical figure.

Ventilation.—Such considerations lead us naturally towards the
subject of ventilation as the means to be employed for securing a
continuous supply of fresh air. Ventilation is intended to accomplish
two objects. There is, first, the getting rid of foul air, and, second,
the introduction of fresh air without unnecessary draught. This last
consideration is of extreme importance. It is easy to ventilate a
room by throwing windows and doors open wide, but, having regard
to climatic conditions, it is impossible to adopt this free and eas
mode of ventilation without running serious risk of chill and cold.
The whole subject of ventilation is one of extreme complexity, and
it may herc be said that it presents a subject the difficulties of which
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have not yet been solved by sanitarians, having regard at least to the
ventilation of ordinary dwelling-houses. Large buildings, hospitals,
jails, halls, theatres, and the like, can be ventilated on scientifie
principles with much greater ease than a dwelling-house. A very
important consideration in connection with ventilation is that which
reminds us that air is a solid body, and that if we desire to empty a
room of foul air, and to introduce fresh air in its place at & given rate:
and in s certain quantity, we require to move the air in each case.
It is the impossibility of carrying out this practice in ordinary
circumstances which presents the great difficulty of ventilation as
applied to our homes. :

Natural and Artificial Ventilation.—Two methods of venti-
lation have been relied on to effect the necessary change of atmosphere.
It will be noted first of all that the sweeping out from a room of the
entire atmosphere it contains is not a process which can be carried
out by any scheme of ventilation. It is, as we have seen, practi-
cally the dilution of the impure atmosphere by an adequate amount
of fresh air, such as is necessary to preserve its purity, and like-
wise the constant and gradual removal of the foul air, which
represents the ideal process. Under the term natural ventilation
are included all the ordinary modes of air remewal. Thus, natural
ventilation depends on the action of winds, and also to a certain
extent upon the differences of temperature represented between the
inside of a house and the outside. A warm temperature tends
to draw in the colder air from outside. Hence a certain amount of
diffusion of air will take place even through the walls of rooms,
and especially through porous materials of the nature of bricks and
sandstone. The processes known as perflaiion and aspiration are
represented in the action of wind. ¢ Perflation” is represented by
E:‘he rush of” alr 1nto a room through open doors and windows.

Aspiration,” on the other hand, represents the drawing out of air
as it were, and is illustrated typically by a current of air blowing
across the top of a chimney. ~ I need hardly be said that upon
these processes little dependence can be placed for a constant and
regular supply of fresh air. As *““the wind blows where it lists,”
so we find such processes fail to accord with what has been defined as
scientific ventilation. The neglect of ventilation is typically seen in
the fact that in an ordinary apartment when the door and the windows
ﬂlm shut, and the damper of the grate, as is too often the case, is
closed, the room then becomes theoretically an air-tight box, without
any appliance existing therein for its ventilation. But for the fact
that the chimney, especially when a fire is lighted, forms an exhaust-
shaft up which a constant current of air is passing from the room
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snd encouraging an inflow through the cracks and crevices of the
windows and doors, each room would become a veritable ¢ Black Hole
of Calcutta,”

Practical Ventilation—In so far as the ventilation of an
ordinary house is concerned, short of making such structural alterations
in the building as would be ry for the :
introduction of a special ventilating system,
we are forced to fall back upon comparative
simple methods, An inlet (Fig. 71) has to
be provided for fresh air and an outlet for
the foul air. It may generally be said that
the inlets for fresh air should always be Fic.71—A Shemingham Latet
situated high up in the room, above the level Valre.
of the heags of persons in the room. Again, the current of fresh
air should be directed upwards, and in place of coming in directly
in one stream, it is more advisable that the current of air should
be broken up, so that it may gradually mingle with the air already
contained in the room by way of diluting it. The outlets for foul

air shonld always be placed near the ceiling, seeing
e that the polluted air, being warmer, rises,

Between-Sash Ventilation.—One of the
simplest plans for ventilating an ordinary room, and
one, besides, which has the great merit of being
practically costless, is that known as Hinckes Bird's
plan of “between-sash ventilation” (Fig. 72). The
upper sash of the window is left closed, while the
Jower sash is raised three or four inches. A block
of wood is then placed along the lower part of the

> window-sill, so that the bottom of the lower sash
rests upon it. In this way the top of the lower

X sash is raised three or four inches above the bottom
B aniake? of the upper sash, and air comes into the room

tmoeaSash Venti- hetween the sashes. The force of the incoming
current of air is broken against the inner sash, and

it tends thus to pass into the room without unnecessary draught.
Modifications of this plan are found in the idea of placing double
panes of glass in the window, an open space being left at the bottom
of the cuter one, the air passing in entering the room at the top of
the inner pane. What are known as ** Louvre ventilators” are also
well known as applied to windows. In other cases a movable circular
pane opens or shuts, according as its openings come opposite or not
to apertures cut in the glass outside it. Tobin’s plan of ventilation
(Fig. 73) consists in introducing air through the outer wall of houses
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or level. This air passes into tubes placed in the corners

{:i:' rtczloemfsi,o the tubes rising to a? height of from six to eight feet. T'he
air currents passing into the room are thus diffused, and pass down-
wards.. The apertures of the tubes in the rooms may be closed by
valves. In snch cases an outlet valve may be placed near the ceiling,
opening into the chimmey ; this valve allowing

/1;4 air to escape into the chimney, but preventing
et 5oz

N smoke coming into the room. The defect o

NN },2’/#7 these valves, however, is that they will only act
\\Q\\\\’n///} when the pressure of air from the room into the
)l\&‘\ ’,{/é/, chimney is greater than that from the chimney
i 7 into the room. Ventilating bricks of a special
RN pattern are also provided in many cases. These,
\\\\\ bricks are perforated with tubes, the inner ends

= of those opening into the room being larger in
N diameter than the outer gndi, sodthat t}ée currenlfs
—ATobin'sTebo, Of air entering are gradually diffused into the
i 73— Tt oo room in this ﬁmy. Other modes of ventilation
found in houses are connected with the lighting arrangements. Thus
ventilated gas lights are well known, the products of combustion
being carried off by a tube specially connected with the lighting
apparatus. Sunmlight gas burners in the same way are usually con-
neeted with tubes or shafts which act in removing the foul air.
Public Buildings and Ventilation.—In the case of public
buildings it may be said that all forms of
ventilating apparatus which depend for their A\
action upon the wind or ordinary air currents,

Q¢ i I
are more or less defective, They are modelled X Lo ST
very much on the type of a well-known ven- ' = )

tilator called “M‘Kinnell's” (Fig. 74). This
inside the other. Such ventilators are fre- il TS

consists of two tubes, one tube being placed

quently found in the ceilings of large halls, the <
outer ends of the tubes piercing the roof and  Fio. 7—Minnol's
being earried into the outer air. Theoreti- entilator:

cally whilst the inner tube carries foul air out of the building the
outer tube carries fresh air into it, and the flange at the end of the
outer tube along the ceiling line diffuses the air into the building
below, Speaking of ventilators modelled on this type Sir Douglas
Galton remarks:- “ All these ventilators act as desired in a closed
room, but as soon as a door or window is opened they become simply
upeast shafts; they cease to supply air; and the aix supply comes in
som the other openings.  Again, if there be a fireplace in the room,
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ith a strong fire in it, and the doors and windows shut, the fire will
supply itself from these ventilators and they will become inlets.”

A Dream of the Future.—Having regard thus to the great
defects which attend the adaptation of any kind of existing ventilat~
ing system to honzes, one may well be tempted to indulge in what
may be ealled a sanitary dream. When as a pation at large we awake
to the abzolute necessity for a constant supply of fresh air as a condi-
tion without which health cannot be maintained, we may possibly
find in future that in place of each house having a separate ventilat-
ing apparatus, fresh air, cooled in summer and heated in winter, may
be supplied to the bouses of 2 district or town from a ceptral pumping

tion very much as gas or water is supplied to us to-day. Air
pipes led into the rooms and provided with taps would enable the
inbabitants to enjoy 2 constantly pure atmosphere. This system
would also include the removal or extraction of foul air by a second
and different set of pipes. Such a scheme is perfectly within the
compass of engineering science, and it only requires the existence
of 2 demand in order that a fresh air supply of this kind should
be provided.

Artificial Ventilation.—The idea of artificial rentilation’.is
that of treating the air as a solid body, and of compelling it to move
in certain directions by means of machinery. In one sense the action
of & fireplace may be regarded as representing artificial ventilation,
gecing that, es has glready been mentioned, a column of heated air in
the chimney ascends and is replaced by an equal volame of colder air.
In the same way ventilation by a sunlight butner may be regarded 2s
representing an artificial mode of ventilation. We also find in mines
that the farnace placed at the foot of the upeast shaft draws in air
from another shaft, this air passing through the paseages of the mine
and finally being drawn upwards by the action of the furnace. The
Honses of Parliament are ventilated on the same principle through a
fumace placed at the bottom of the Clock Tower. The outer air is
introduced into the basement, where it is warmed, filtered, or cooled,
25 the case may be. It passes into the House through the floor, then
sscending to the ceiling is drawn down into the basement of the
Tower, where the furnace provides an up-draft, the fonl air of the
Houzes of Parliament thus escaping into the stmosphere of London
by the top of the Tower.

5 Jebb’s system of ventilation for prisons exhibits the same prineiple,
with the exception that the furnaces exist on the roof of the prizon
and thos extract the air from each cell. Fresh air enters the cells by
openings pear the ceilings, the foul air being sucked out at the ficor

level and carried by flues to the roof. In the basement of the prison
MEPm, r
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the air is warmed in winter by hot water pipes. In other cases an
up-draft may be caused by gas jets kept burning in speeial shafts.
Propulsion of Air.—What is known as ventilation by propul-
sion consists in the mechanical action of fans or similar appliances
upon the air. Here we find a mode of ventilation specially adapted
for keeping pure the atmosphere in large buildings, typically halls,
theatres, warchouses and the Like. In particular in cases of factories
where much dust is present, the action of the fans is found to be
exceedingly valuable in clearing the atmosphere and preventing lung
discases caused through breathing dust particles. The fans may be
used to propel air into the basement of a building, where it can be
warmed by being passed over hot water pipes. TFrom this chamber
the air is carried by tubes to the various rooms. From the tubes
large channels open into the rooms seven or eight feet above the
level of the floor. The velocity of the air impelled by the fans is
greab, so as to carry the air upwards and to diffuse it through the
atmosphere of the chamber. It finally passes into outlet shafts
which discharge at the roof. In other cases fans may be used for
the extraction of air as well as for its impulsion inwards, This
system of ventilation naturally requires machinery in order to pro-
vidg'lfor the dued movlfmem;sl of the fans, many such fans being now
readily connected with an electrical supply and bein
clectri)::ul foree. PPy being propelled by
. A Test for Air.—The accurate analysis and examination of air
18 a matter for the chemist and the bacteriologist. As in the case of
a water supply, attention is now paid by sanitarians £o the number of
mictobes or germs which air contains. Tt may be said that the more
heavily charged with microbes an atmosphere is, the more impure it
may be considered to be. Thus air examined 120 miles off the land
contained no microbes whatever. The air on high mountains was
found to contain one microbe or so per cubic metre of air. (A cubic
g(;bri I?ﬁ ‘firﬂzqté{ﬂs bn Tnglish 22009 gallons or 35.3 cubie feet.) In
S Thcsg ic Ocean the air contained six microbes per eubic
momative pose iacc:ouni:cs may be regarded as practically giving
A 1t 1 o far as the.prcsen'ce of microbes is concerned.
i ¢ summib of the Pantheon in Paris, 200 microbes were found
hospiltcalsn;rfml) smr%m;;)otfz‘f; earughbut at the EGtel-de—Dieu, one'of the
culae motre. : an 79,000 microbes were found in each
A simple test for air which e ily ted 3
igfg; t?gr.l Anc{gus Smith. 7 A bottﬁan olée tll'xe: dcl;}pa?:%l};hz% lxsoihiz.? f“t;gg
toctol CI; uastt: h;ﬁ%pgcred},{m taken. The room the air of which is to be
cen kept eompletely closed  Into the bottle before
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proceeding into the room & silk handkerchief should be stuffed. Im-
mediately on entering the room and closing the door, this handker-
chief should be rapidly switched out of the bottle, thus removing the
air originally contained therein and allowing the air of the room te
enter the bottle. 'This test also includes the use of clear lime water,
which should itself be kept in a stoppered bottle. If half an ounce
of lime water be placed in the bottle containing the air of the room
to be tested, the stopper replaced and the lime water shaken up, the
impurity of the air may be judged from the amount of milﬁincss
which the lime water will exhibit. This milky appearance is due to
the fact that carbonic acid gas unites with the lime of the water to
form carbonate of lime or chalk. If any such result is seen, we know
that the air contains more than six parts of carbonic acid gas in
10,000, this smount being incompatible with the preservation of
health. If the lime water remains clear, we may conclude that the
air is practically of pure character.

WARMING AND LIGHTING

With regard to the warming of the home, this is a subject which
is closely allied to ventilation. The temperature of rooms is raised
either by open firepl by closed firepl and stoves, by pipes
containing hot air, or by hot water pipes. There can be little doubt
that the ordinary open fire is an extravagant mode of consuming
fuel, inasmuch as & very small proportion of heat escapes into the
room from the fire, the larger proportion passing up the chimney.
At the same time we must not neglect the fact that the open fire-
place, as we have seem, is & means of ventilation for rooms which
would otherwise be destitute of any such appliances.

Teale's Grates.—Mr. Teale of Leeds, in suggesting improve
ments which would adapt the ordinary grate to be a more cfficient
heating apparatus, recommends that as little iron and as much fire
brick should be used as possible, the back and sides of the grate
being specially constructed with firebrick. He suggests that the
back of the fireplace shonld project over the fire, and that the
chimney opening should be more contracted than is usually the
case,  Again, the bottom of the fire should be deep from before
backwards, and the slits in the bottom of the grate of narrow
character. The bars in front, it is also recommended, should be
purrowed, and finally, the space beneath the fire should be closed
in front by an iron shield.  Of Mr. Teales system, this last has
proved one of the hest features. Among other numerons patterns
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of grate, that known as the “Well Fire” (Bowes’ patent) may
also be commended to the attention of those who desire a larger
amound of heat with a more limited consumption of coal. The
eat advantages of the « Well Tire” are that 1t consumes less coa},
that the air is heated before being consumed in the grate, that it
provides for room vent}lamon anil that

e 1t needs no attention.” In a case known
'\—ﬁ":;%%t’:‘g; o Eéw‘é’: | to the writer, a < Well Fire ’j !)urnt for

' ' twenty hours without requiring fresh
fuel, the heat of the room being well
maintained during this period. In the
case of gas-fires, care should be taken
that an adequate chimney or flue is
provided for carrying off the fumes,
We should endeavour in all cases where
these fires are used to provide for
ample ventilation. In the case of

75. Tho “Woll Fire," stoves a more economical mode of
consuming fuel is found, but there
can be little doubt that the stove is much inferior to the open fire-
place as a means of ventilation. In some cases ventilating stoves are
used, air being conveyed through special tubes or pipes. These tubes
are heated by the stove, and in one pattern at least, the fresh air pipe
is coiled inside the stove. The chief objection to a stove is that it
tends to make the atmosphere in the room of a dry and hot character.
To avoid this, vessels containing water are placed upon the stoves,
the evaporation of the fluid tending to produce a certain degree of
moisture in the surrounding air. Stoves should be made of wrought-
iron, inasmuch as in cast-iron stoves rapid oxidation is apt to take
place, w1t}1 the resulf of causing a disagreeable odour in the room.

_ Hot air may be used both in houses and in large buildings. The
air 18 warmed in the basement and conveyed by special channels to
the other parts of the building. A stove or fireplace in the hall of
& house o & certain eztent may provide a supply of hot air. Hot
water or steam is circulated in a system of closed pipes. The hot
water is generally used below 212 degrees Fahrenheit. The circula-
tion ta‘kes pluce between the house and the boiler, the water leaving
the.bmler ina hpt condition and returning to it in a cool condition.
A cistern s provided for feeding the boiler, and safety-valves are also
required providing for the due escape of steam and air.  With regard
zﬁntthiv Zz.:lrxou; modgs in which these forms of heating act, we may say

L ile the ordinary open fire acts by the radiation of heat, hot
Alr warms a room by what is called convection. In the case of stoves
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and hot water pipes, radiation i3 represented as well as crovection.
The difference Ee'meen these two results is that from radiation the
air may be maintained at a fairly low temperature provided snfficient
ventilation be present. In the case of convection the zir is heated
and dried, and a certain amount of moisture is therefore required.

Lighting.—With regard to the lighting of the room, we find that
the standard or unit of lighting is denominated under the name of
candle-power. The French use a unit of light which is equal to 9.3
English candles. The English method is that of calenlating a light
equal to that of one such candle. Applied to gas, it i represented by a
flame =3 inches high, coming from an opening a quarter of an inch in
diameter. With regard to the various forms of lighting, lamps are
now generally represented by those of the paraffin kind. = A lamp of
this kind is estimated as consuming 62 grains of oil per hour for
each eandle-power, this amount giving off in the way of waste 0.28
of a cubic foot of carbonic acid gas and 0.22 of a cubic foot of water.
With regard to paraffin oil, it is eminently desirable that the flashing
point shounld be very much increased. In the case of lamps, they
shonld be made with broad bases so that they may not be easily
toppled over. The oil receptacle should not be filled up to the top,
and it should not be sllowed to sink very low before being renewed.
Gas lighting has been immensely improved of late years by the
sdoption of special forms of burners, amongst which the varions types
of incandescent burner are prominent.

Gas Consumption.—It is estimated that each cubic foot of
ordinary coal gas gives off a5 a result of its being consumed o.52
of a cubic foot of carbonic acid and 1.3 of a cubic foot of water. It
may be held that an ordinary gas burner of the “fish tail” or * bat's
wing” order gives a light of 16 candle-power, and consumes per hour
4 to 5 cubic feet of gas. Burners of an inferior character consume
much more gas with a yield of light much under that just mentioned.
In the case of the incandescent light, a “mantle™ of asbestos material
is used. The material is made to glow in the act of combustion.
It gives a very brilliant light, and besides, presents the additional
advantage of being economic in its gas consnmption. Naturally, the
introdoction of the electric light has solved many of the problems
of lighting. Here we find a light which, although it undoubtedly
gives. off & certain amount of heat, nevertheless consumes little 0T
no air, and thus tends to preserve the parity of the surrounding
atmosphere. There can be little donbs that with the improvement of
electrical appliances, and the extension of the use of the electric light.
great improvement in the air purity of dwellings will be ensured.



230 The Modern Physician

PERSONAL HABITS

A large portion of the practice of hygiene is cconcerned with our
personal habits. Here we come face to face with the work of the
individual in duly regulating his bodily affairs, and in supervising
the physical requirements of bis frame., This phase of health science
is naturally opposed to thab which, taking mapkind in the mass, so to
speak, as represented say by the dwellers in a great city, concerns
itself with the means to be adopted for the prevention of illness in a
community, and the prolongation of life at laxge. Tach individual
may thus be said to possess two distinct phases or aspects when
regarded from the hygienic standpoint. In the firsh place, as a
civilised man, he is a citizen and member of a community to the
other members of which he owes certain duties in the way of prevent-
ing discase, just as in turn they owe to him the performance of a like
duty. In the second place, we have the personal aspect of hygiene
just alluded to, whereby the individual unit practically seeks to con-
serve his own physical welfare by putting into practice those laws
of health which have more especially a bearing on the wants and
requirements of the individual existence. The whole question of
personal hygiene may be summed up in the expression that the mode
of life or habits of the individual contribute very largely to the
maintenance of health on the one hand, or in the case of injurious
habits to the development of disease on the other. Under this head
fall to be considered such subjects as are represented by sleep, clothing,
the care of the slin and hasr, and the general exercise of personal
cleanliness, included in which latter subject we naturally find the
topics of baths and of soap.

Sleep.—The necessity for a certain amount of repose and rest
demanded by the body generally is typified naturally in every vital
action itselfl. It may be said that mo organ of the body works
contxpuously, or af least no organ exists which does not exhibit a
certain periodical relaxation of its duty. Even the heart, as has
been shown, rests really as much as it works, being in the position of
2 wor.kmt,m tak'mg short spells of rest between short spells ‘of labour.
The liver's dutles.are considerably slowed down, so to speak, during
sleep, and tl}e action of a person waking in the morning, rubbing his
eyes on waking, is devated to causing the tear glands to resume their
work, that of supplying the fluid whereby the surface of the eyeball
;? fkepb moist,  Of sleep it may be said that no other phase of bodily
lie be:)n n any sense make up for want of repose. Sleep itself
may to o certain extent replace food, as also may warmth, and the
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practice f{. I“m:‘q‘;“““’e wozen, during the great eotfon farmire, of
pasting {hoimmen e Sy hed -3 oot~ ther warm with Llankess,
was 2 . , ci 25 the bodily ouatpat
beingt ' . ¢ ot T g, whilst exterral heat was
sapplied, the lack of food was 1o a certain deares mede rool. On
the ocker kand, vithout a dze allowance of sieep & hee.!?hy life is
impossible. If sleep can to 2 cerain extegt replace food, it is equally
certzin that po amount of food can replace elezp, for the reacon izt
the central pervous sysiem derards repoce In order #0 restore tle
vital force or ecergy of its brain cells.  The reed for sleep is much
more definitely represented in the earliest period of Ebuman life than
in the adult stzte-  The young infant spends the Jarrer portien of the
ficst montks of its life in sleep. In this way the pjm of zutrition
224 that of body bailding are largoly aided, seeing that i the pro-
longed periods of sleep of the child we have the processes of work, apd
therefore of waste, greatly limited, 20d every facility miven for the
furction of body bailding to take place eesily and mt‘ur-':llj'.

Periods of Sleep.—Calculations kave been rmade that 2t four
years of age 12 bours of sleep are required 25 the normal amoant, at
seven years the period is cet down 2t an boxr less, ¢ nire years 101
Eours are required, at twelve years 10 kours, 2¢ seventeen years ol
hours, 2t twenty-one years 9 hoars, and from twenty-eintt to thiny
years onwards, through adolt life, 2 pediod of 8 Rours appears fo
represent the natural amount of repose. In ¢!d 2ze the reed for
3 large amount of repose is demonsirated equally with the recessicy
which is represented in infancy. In the azed person tte forces of
life are naturally much lessened, and therefore the z2ddidon=l axmount
of repose demanded at this period of life goes to the ereci:, £irst, of
the nutrition of the body, ard secornd, to the savicg of wear a=d tear,
the last being 2n essential feature in the condust and charzeter of a
Lealthy old age.

In'so far o5 the conditions for healthy sleep are cozserzed, ke
bedroom should be quiet, provided with blinds of dark ecloxr rel
permitting access of light, whilst, above all, its ventilaion sbezld be
of as perfect 2n order as possible. If we are t'ro:xb‘.ed with irrore
zir daring the waking hours we can rezdily obtain a pare sSrgls, =

when we go to sleep we are at the merey, for seven or eight Eours, of

whatever atmosphere a bedroom may contain, Tke tired, worm-Ca
feeling of which many persons complain on rising from bet in ke
morning, is not due to want of sleep, seeing that they 2y Lave
slumbered through the watches of the night, but represents the eZect
03 their brain cells of Lreathing an impure atmosphere darins seep.
Tze bedelothes should be varied according to the season of the yeg

t

i,
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The practice of using cider-down quilts in place of many layers of
heavy Dlankets iz one 11c§ur§11y to be comn_lcnded2 Inasmuch as a
greafier amount of warmth is in this way acquired, with an absence of
the heavy weight of the old-fashioned bedelothes. .
Clothing.—Man may be said to adopt different clothing mate-
rials according to the climate he inhabits, apd.varmmons arc also made
in clothing according to the seasonal variations of the year. Asa
rule, however, cven amongst primitive men, certain broad conditions
or laws regulating the nature of the clothing, especially in its scasonal
differences, may be found represented. In the first instance, colou,
to o certain extent, may be regarded as a feature of clothing which
must receive a large amount of attention. The hue of our clothes
falls to be regarded in relation to the question of heat, and, with that,
of protection from the solar rays. aturally, in summer, as in the
hot season in tropical elimates at large, white is the colour chosen, on
account of the fact that such fabries absorb the least amount of heat,
whereas black or dark-coloured garments absorb the greatest amount.
The texture of the clothing is also an important point, inasmuch as
the denser the texture of the fabric is, the less freely is the moisture
of the skin allowed to pass through its fibres. We must bear in mind
st another point in connection with clothing. The power of clothing
to keep us warm does not depend upon any inherent heat-producing
qualities in the clothes themselves. All our heat, is, so to speak,
manufactured on the premises; in other words, it is produced by pro-
cesses of chemical combustion in the body itself. The proper function
of clothes is therefore, on the one hand, to prevent the escape of heat
from the surface of the body in winter, and, on the other hand, to
favour the escape of heat in summer. In so far as protection against
cold is concerned, wool is undoubtedly much superior to cotton or
linen; there is little to choose between cotton and linen in respect of
their heat-retaining qualities, both being much inferior to wool, For
protection from cold winds, a high autherity says that leather and
indinvubber fabries take the first rank, wool coming second, whilst
cotton and linen ma{r be rejected in respect of such qualities,  Again,
with regard to the absorption of perspiration, wool is the only fabric
which can he de_p(:,ndcd on; hence the danger incurred by many
persons of sustaining a sovere chill through wearing linen or
cotton next the skin, as these fabrics, becoming extremely damp
after exercise, tend unduly to lower the Ibody temperature. With
veference to the clothing adapted for malarious districts, there can be
1““0. doubt that the wearing of wool next the skin lessens the risk of
nequiring such affections. The protection of the skin in this way
ronduces towards maintaining the general health of the body.
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Dy, Andrew Combe, relating his experience long ago, insisted
n%;on the necessity of having woollen clothing next the skin by way
of warding off malarial troubles, and similar experience on the West
Coast of Africa would appear to point to the same result. With
regard to waterproof elothing, which is worn as a protection against
wet, it is of extreme importance that these garments should not be
worn longer than is necessary, and also that they should be provided
with cfficient means for their ventilation. In the most improved
makes of waterproof garments due ventilation is secured. The great
point as regards cloth-
ing, we therefore note,
is not merely that it
should afford sufficient
protection against cold
n winter, but should
likewise, when chosen
for summer, preserve a
certain degree of cool-
ness. Thus practically
in winter we wear, as
has been shown, bad
conductors of heat, in
the shape of wool, down,
and fur, these fabrics
at the same time pos-
sessing the greatest
hygroscopic  powers—
that is, powers of ab-
sorbing moisture. The

lighter materials, such A 2
as cotton and linen, are Fra, 76.-Natursl Chest (A}, 2nd ene Deformed
themselves necessarily by Tight Lacag (D).

cool, becanse they are R
good conduetors of heat, and allow a large amount of radiation trom
the skin,

Tight Lacing.—In respect to particular modes of clathing o
reference may here be made to the practico of tight lacing. ‘This
practice undoubtedly dates from & very ancient period, and probably
first came into prominence during the decadent period of Grecee nml
Rome. Women then began to constrict the lower part of the cheat
for the purpose of throwing the breasts out into greater prominenee,
end of ‘emphasising the size of tho hips. In plain language tight
lacing owed its origin to a purcly sensual practico of womanhind at

N
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the period of history noted, and although undoubtedly the habit may
have lost much of ifs significance to-day, its effects on the female form
remain as in classic ages. It is not necessary to enter here into detail
regarding the injurious effects of this practice. The human chest is
shaped like a cone, the apex in front of the cone existing at the top, the
base forming the lower part of the chest where the thorax joins the
abdomen. If the lower ribs be constricted (Fig. 76, B) by means
of tight corsets, we have as a result serious deformity of the chest pro-
duced, and consequent displacement of many internal organs. The
liver is thus displaced downwards, whilst other and important effects
are produced upon the stomach, bowels, and even on the womb itself,
In addition, the vital capacity of the chest is much lessened, so that
the functions of breathing cannot be perfectly carried on through the
want of power to inflate the lungs fully, and heart disturbance has
also to be taken into account as a necessary consequence of this
barbarous practice. Only the common sense of womankind, and an
education in the laws of hygiene, can be relied upon to abolish this
injurious habit. An excuse is generally made for the practice of
tight lacing in the shape of the necessity for the corset as a means of
suspending under garments therefrom. Such suspension could just
as easily be accomplished from the shoulders. 1f corsets be worn
at all, great care should be taken in fitting them, so that no injurious
pressure is exercised, The principle here represented is simply that
of the boot itself. The corset should be made to fit the figure easily,
without causing pressure, just as the boot ought to be made to fit the
foot instead of, as is too often the case, the foot being deformed in
order to fit the boot.

Boots and Shoes.—A few words need only be devoted to the
subject of our footgear. As has just been remarked, it is of import-
ance that boots and shoes should fit the feet thoroughly, this being
the first condition to avoid foot deformity. Mothers should note
that a considerable amount of pain is unwittingly caused in young
children, whilst also foot deformity is commenced in infancy, by their
want of care in seeing that the first shoes of their offspring fit casily.
In many cases the feet of young children are unduly compressed, and
foot; deformity might therefore be said to be brought on at a very
carly stage indeed of the career of the young human being The
commonest deformity is that in which the great toe and the other
goes being compressed by a badly fitting boot, a tendency is shown
t?lj Ci{ta&n.of the toes to override the others. A frequent instance of
; 1S “1‘{ 1s seen where, say, the second toe is completely covered, so
to speak, by the third toe and hy the great toe. ~ It is not necessary,
S some persons are inclined to believe, that hygienic boots and shoes,
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that is to say footgear which is of a comfortable nature, should be
clumsy in appearance. Bootmakers are perfectly familiar with the
rules according to which the feet should be conveniently and com-
fortably shod. A highly reprehensible practice is that represented
in the case of women wearing boots with high heels and hecls
frequently projecting or slanting almost into the middle of the
foot. Here we find the heel bone practically deprived of its
functions, namely that of serving as a natural fulerum or support
for the body in the erect position. Any woman wearing boots or
shoes of this description cannot possibly walk in 2 natural fashion,
whilst such boots, throwing the weight of the body unduly forward,
tend to destroy not merely the beautiful arch of the foot which runs
in the long direction, but also to weaken the ligaments which sustain
the bones forming the other arch crossing the foot.

‘The Hair.—Care of the hair forms an_extremely important part
of our personal hygicne, seeing that regarded even from the lowest
standpoint the: head covering forms a by no means unimportant
aceessory to beauty. Diseases of the hair and the treatment of bald-
ness will be found duly treated in the section of the work dealing
with diseases of the skin. With reference to the hair a caution may
here be given that the practice of wetting the head in the morning
bath is ong which directly tends to encourage baldmess. The hair
may be washed once a week or so, in order to remove the dust
which accumulates in it, but the too frequent washing of the head
has the effect of removing the natural oil of the skin thrown out by
the sebaceous glands described in the section dealing with the skin
structure. The hairs are thus deprived of a kind of natural oil or
pomade, and baldness is in this way induced in many cases. With
reference to the care of the hair we should remember the soldier's
axiom, “where there is hair there is dirt,” hence the necessity in the
case of women for the hair being duly washed at intervals, and al:o
in the case of men of equal necessity for the hair being cut short, or
at least kept of only moderate length. The brushes used for the hair
should be of medium hardness. There is not the slightest advantage,
but on the contrary a considerable amount of likelihood of injury
being done, by using extremely hard brushes. The vast majority of
persons benefit by applying to the hair each day some simple fluid
containing oil. Whatever lotion is used to the hair should not con-
tain a large amount of spirit, inasmuch as preparations of this kind,
known under the general term of * Brilliantine,” are apt to produce
excessive dryness and premature greyness of the hair. One of the
simplest, but yet at the same time extremely serviceable hair prepara-
tions adapted for ordinary use, a little to be applied to the hair each
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morning, is composed of 4 drachms of castor oil, 28 drachms of olive
oil, 12 drachms of glycerine, 4 drachms of rectified spirit, 8 drachms
of geent, and 1 drachm of tincture of cantharides. Where sny
hair wenkness results with commencing baldness, the treatment
alluded to in the scetion dealing with diseases of the skin may le
adopted, but a simple hair stimulant adapted to restore the tone of
the hair is composed of 2 ounces of cau de Cologne, 2 dmchmfs of
tincture of cantharides, 10 drops each of oil of rosemary and oil of
Javender, and 1 drachm of castor oil. A little of this preparation
should bo rubbed into the sealp coch evening, -

Bathis.—The function of the bath may be regarded under two .
heads. In the first instance, it may be regarded as a cleansing
measure, when aided by the use of soap, and also by temperature,
this last being represented either in the heat of the water itsclf,
or by arrangements made as in Turkish, Russian, and other baths to
produce copious netion of the skin.  With reference to the tempera-
ture of baths, the cold hath is generally regavded as that which
shows a temperature below 6o degrees . downwards. The cool
bath ranges from Go to 75 degrees . The tepid bath is that
which shows o heat of from 85 to go degrees F. The warm bath
ranges from 92 to 98 degrees F.; whilst hot baths exhibit a tem-
perature ranging {rom 98 to 112 degrees.

1t is important to distinguish between the effects of cold, tepid,
and warm bathing.  The cold bath must be regarded as a stimulant
merely bracing the nervous system, and also producing o certain effect
on the bodily processes gemerally tending to the increase of vital
action, and in all probalnlity also to the acceleration of excretion
or the getting rid of bodily waste. It is important to note that in so
far as the cold bath is concerned, the test whether or not this measure
is doing good, may be found in the presence of what is called reaction
after thcrix}(sh. The individual should not remain in the bath for any
length of time, but indulge in a rapid sponging with coid water, there-
after undergoing a thorough rub-down by aid of o rough or bath
.tow'ol\ Ifa glo\v of heat is experienced after the bath, ﬁmt {enture
indicates that it has done good. ]\V hiere, on the other hand, symptoms
of chilliness appear and shivering is present, the practice of cold bath-
;ng}hudsbetmr bo renounced. The Aot hath, on the other hand, might
w desey thed as more or less of o detergent or cleansing measure, moro
especially when the nction of the hot water s aided by that of sonp.
fy)ftk((;t{‘ i?t:’!:w Of 1){1@3, }mown as vapour h?.ths, dcpend' upon the effeet

> vapour i }mhxcm‘ga particular nction of the skin., "Such baths
;:::ixlizg b(}l‘z;fso;:;;}u‘:ﬂ thh the process of massage or shampooing the
seles eets of these procedures are to remove o very large
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quantity of waste matter or d¢bris from the skin, and also to induce
a feeling of renewed vigour.

With regard to sea-bathing, the chief precautions to be noted here
are that this practice should not be undertaken within two or three
hours after & meal. In the second place, the bather should aveid
entering the water when he is either tired or fatigued, and more
especially when he is chilled. When the body is warm no ill effects
will be expericnced from entering the sea or river, more especially
if the bather is a swimmer, and can therefore indulge in a certain
amount of exercise in the water. Cases of eramp resulting in drown-
ing chiefly arise from some disturbance or other affecting most pro-
bably the heart, and induced by neglect of the rules just mentioned.
A receny development of the vapour bath has brought this useful
mode of treating the skin within reach of almost everybody.. Appli-
ances are now universally sold for home use, whereby the patient,
enveloped in a case out of which his head projects, has his body sub-
jected to the influence of vapour arising from a small kettle heated by
spirits of wine, thus producing the necessary vapour. Modifications of
this bath are also capable of being made, and in many cases of chill,
which if left unchecked may lead to serious results, a bath of this kind
taken at the proper time is found to be sufficient to ward off attacks.

Soap. — Soap represents practically a combination of soda or
potash with a fatty acid, such an acid geing represented by stearic,
oleic, or palmitic acid.  Practically, soap is therefore a combination of
an alkali with a fat. In the result of soap-msking, from the action
of the alkali upon the acids and the fat, an alkaline compound is
formed, whilst in the course of the process glycerine is produced.
Potash soaps are represented by soft soap. They contain a very large
amount of water, and exist more or less in the form of a jelly.
Ordinary soaps are made with soda. They contain a small amount of
water, and from their consistence are known as hard soups. Soap
which can be used for washing in salt water consists of soda or potash
combined with cocoanut oil. Yellow soap is composed of resin com-
bined with tallow and oil, the fatty matter being derived from
ordinary kitchen refuse or bone fat. In the better class of toilet-
s0aps we find vegetable oils, or lard, or beef marrow used to represent
the fatty constituents, Processes of purification are duly represented
in their manufacture, and some scented material added. Any colour-
ing matter added to soaps of a fine quality is of a harmless character.
Glycerine soap consists of ordinary materials to which glycerine has
been added. 4 Transparent soaps are first dried and dissolved in
aleohol.  After filtration, the aleokol is removed, and the soap fixed
by being run into montds,
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Action of Soap.—In all probability the action of soap in clean-
sing the skin is due to the fact that so I.nuch of the ‘z}lkah is hbe:ra.ted,
this uniting with the grease of the skin and forming, according to
some views, a kind of secondary soap through the action of which
dirt is easily removed. At the same time the exact nature of the
cleansing action of soap is regarded by many authorities as still pre-
senting many difficulties forsolution. With reference to the use of soap
considerable improvements have of late years been made in respect of-
¢he manufacture of soaps which combine a large amount of cleansing
power without inducing skin irritation. Tt isof great importance that
cheap and inferior soaps should be avoided. These are not merely
over-loaded with water but are frequently coloured with substances
calenlated to injure the skin. One of the best soaps in respect of its
pure quality and absolute freedom from all injurious properties is that
old established and long known as “Pears” soap. IEqually for the
delicate skin of the infant and for that of the adult this soap
may be thoroughly recommended. Superfatted soaps are also largely
made at the present time, and owe their popularity to the fact that
they contain a certain excess of oily matter which may be presumed
to counteract the effects of the alkali they contain upon the skin.

Tobacco.—The question of tobacco smoking is one which naturally
falls to be discussed in dealing with personal habits. It may be said first
that tobacco smoking is, like alcobol drinking, absolutely injurious to
the young. Hence the common practice of boys smoking cigarettes
is one which must be roundly condemned. The effect of tobacco
here is to interfere with the composition of the blood, and to induce
a state of matters injurious to the body-nutrition itself Juvenile
smoking thus seriously affects the growth 'of the yonng individual.
In so far as the adult is concerned it may be said that each man is
a law unto himself as regards the effects tobaceo produces on his
system, and ?.lso regarding the amount of tobacco he is capable of
consuming without harm. Very great variations are seen in indi-
viduals in this latter respect.  The practice of smoking may be
regarded as essentially that of consuming a certain amount of a
sedative or narcotic substance. In all probability the tobacco habit
exercises & certaln power over all mankind throuch the soothing
effects which it is capable of producing. N °
tren:l;?bgcco ’Exc_ess.—When taken in excess, tobacco has an ex-

Y depressing influence upon the heart, producing an irregular
gp]sp, heart pain, and other symptoms. Such excess also has a
1sﬁmct effect .upon the eyes, and gives rise to a condition’ known
355 tobacco blindness.” In each case the cure ean only be commenced
Y the individual absolutely renouncing the smoking habit altogether,
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whilst he will require proper treatment under the hands of a medical
man in the way of tonics and other mesasures calculated to counteract
the cffects of the excess. The morning pipe or cigar is valued by
many persons as a preventive of constipation. This fact is no doubt
produced by the well-known action of tobacco on the muscular system,
in this case the effect being conveyed to the muscles of the {owcls
tending to cause intestinal action. Tobacco, unlike alcohol, does
not produce the widespread and disastrous effects which over-
indulgence in drink is capable of bringing about. All that is
necessary to be said in relation to this subject is therefore contained
in the caution that the young should not be permitted to smoke at
all, and that all excess ahoulg be avoided by the adult.

‘

THE HOUSE AND ITS HEALTH

1t is only expressing a truism to assert that a healthy home must
exercise a very potent influence on health, as conversely an nnhealthy
home must be regarded as equally powerful an agent in inducing disease.
The conditions which have to be regarded with reference to the
housing problem are, first, represented by the question of soil ; second,
by the preservation of sufficient air space around the house; third,
by the construction of the dwelling itself; and fourth, by the per-
foction of its drainage arrangements designed for carrying waste
products away from the dwelling. It need hardly be said that the
housing problem has of late years become one of intense interest to
sonitarians. The rapid growth of great centres of population tending
towards avercrowding, with consequent increase of disease, has given
to this subject an extreme interest. Carefully compiled statistics
show us that the mortality from all causes and at all ages, is much
greater in houses of one room than in houses of three or four rooms.
The conditions of such life to-day in fact include many phases of life
which are entirely opposed to the maintenance of health,

Different countries exhibit variations in their mode of housing.
Thus in most English towns houses are of a self-contained description,
whereas in Scotland and in France the flat system has long been pre-
valent, and huge blocks of tenement buildings divided into separate
houses, the rooms in many of which are too small, producing over-
crowding of a different kind from that seen in the slums but none the
less interfering with healthy conditions. In many English cities the
demand for house room has also evolved the flat system. It need
hardly be said that with regard to huge tenements the presence of
infectious disease is much more liable to make itself felt by its extension
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through the closely associated habits of the people, than in other case
where houses are of o self-contained deseription.

The Soil.—With regard to the soil upon which a house is set thi
chould in the first instance be of a dry character (Fig. 77). Thai
dampness of soil tends to the production of disease is a well-known
sanitary fact. Long ago it was shown that the death-rate from con-
sumption decreased in cities and towns which in consequence of better
drainage srrangements got rid of their subsoil water. This fact was
found to be true of England and. of America likewise. In certain
towns the mortality from consumption fell from 50 per cent. down-*
wards as o consequence of improved drainage. In Salisbury the'
mortality fell 49 per cent., in Ely 47, in Rugby 43, and in Banbury 14. .
In thirteen other towns a reduetion in the consumption death-rate :
was also noted. In other towns again, in which the subsoil water

had not been drained, the death-rate from consumption remained 3

stationary, and in certain towns where in consequence of their flat

F14. 77.~Diagram showing s Henlthy Site {B) for a Hous
'lgpcn Strata (C}; and Unhealthnyitc (2) c)an Clay (D). oo

and low-lying nature afffuent subsoil drainage could not be carricd
out, no etfeet on the consumption death-rate was produced becauss
the nature of the soil favoured & continual water-logged condition
;10!; materially affected by the drainage improvements. It should
xcx)'c be nobec} that whilst good drainage will improve an otherwise
ltl}n wealthy soil, a perfectly healthy soil may be rendered unhealthy
1r§ugh defective sewage arrangements. In certain towns where
8uC t‘;arrﬁmg‘e(ment,s have ,beexg of defective character the soil becomes
}):\1:2 ieally “filth-logged,” with the result that epidemics of typhoid

_ Lzlxr:hcon_sequent probably upon the rising of the subsoil water.
i Ic;. lflzr important point with regard to the erection of houses is
ou“(’l mT If.efers to their being built on what is called “made-up”
ecnnﬁfl i is ggound practically represents a hole or hollow which has
pen bz 1:1&) hy carting rubbish of all descriptions into it. It need
ercctg)n o;tél ti,rm; such filth foundations are utterly unsuitable for the
Drestion of w;e b}'?igs thereon, and it is most desirable that local building
Y orbid the erection of dwellings in any such localities.
spect of the House,—The front of a house where
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choice can be made should, as a rule, face the east or sout_h-\vest,
the morning sun in this way warming the front vooms, whilst the
sfiernoon sun_ plays upon the back rooms. Bedrooms facing the
north or north-east receive the morning warmth and are cooled by
night. There can be little doubt that trees growing in too close
proximity to & house favour dampness, as slso does the growth of ~
ivy on house walls. It has been found by experiment that ground
covered by forests showed an average annusl temperature of several
degrees lower than that of the surrounding soil. This difference
extended in the case of the forests to four feet deep, and was greatest
in summer and least in winter, With reference to the prevention of
damp in honses, the nature of the foundation is & matter of extreme
importance. Where any suspicion of undue wetness of soil exists,
what is known as & damp course is generally introduced into the
walls shove the level of the ground. The material used in making
the damp course may consist of asphalt or slate embedded in cement,
soneware being also sometimes employed. The construction of ar
area and of cellars or other underground apartments, in this sense.
should also receive special attentton by way of preventing any ex-
tension of damp to the lower apartments. In building the walls of
h]?nses many experty express an_opinion in favour of hollow walls,
Zegiidbimg ﬁepamted at intervals by cross bricks, the idea repre-
ere being that of attaining additional heat in winter and of
coolness in summer. The porous nature of the bricks in the inter-
vening wall space also serves to prevent the access of dam
I:;ugardhg the material used for building houses, this of c:urfé
Bﬁckv?sr,yo[a:?i;n% e:; . zhee' dfhf]?t‘ ilil:h which they are built.
dwellings.  Bup 1t shoulz;g b;y nziicelg thitczst::gc:;(ég gi;E):loderI;
existine & Bl i Tence:
sq&tx:& 1:0 tél:r 3;&1;]?;1:: efchth}? 'bimks employed, they may be so
pint of water.  Henoy &1 tick may be capable of absorbing a
fick.  Also, wh ef e necessity for usm% a good quality of
of tovms, ra};i 4 W:::inso t gtoges are used for building in the “case
the infotmos chisfe fgt ;:n ':ca_y of the stone takes place through
of Parliament fg Lends : (.:ar onic acid gas of the air.” The Houses
seription, the mapassie i ustrate a remarkable error of this de-
being graduall Frii imestone emplpyed in these buildings
Rooms aZx d \l)?legimbed under the action of the air of the city.
of rooms much de 3’1 -papers.—With regard to the arrangement
iz¢ of the rooms %Ef:i Sﬂin this case upon the class of house bailt, the
having carpets or rage 1 e grynces Of the tenants. The plan of
said in itg favour, se%?.nm ;he middle of roors only, has much to be
MIreq g that a room can be easily and conveniently
Q
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cleaned without serious disturbance of furniture. In such a case the
gides of the floor are covered with linoleum or flooreloth, which is in
its turn casily kept clean. 'With regard to wall-papers, a word may
be said with reference to the selection of what may be called sanitary
wall coverings. DPaint can be used for certain rooms, but a much
prefernble preparation is that known as Hall's Washable Sanitary
Distemper, made by Messrs, Sissons of Hull, which can be applied
to walls in the casiest manner possible, and forms a smooth surface
veadily washed and cloansed. 1t is extremely durable, cheap, and, in
addition, can be had in tints of any colour.

Wall-pnpers should be guaranteed to be free from arsenie, inas-
much as under the action of the heat of the room the arsenic becomes
volatilised, and forms injurious compounds, which, when breathed for
any length of time, give rise to symptoms of chronic arsenical
poisoning. Such cases are marked by sore thront, irritation of the
oyes, and general debility. It is o mistake to suppose that only
papers of o green colour are liable to contain arsenie in their pig-
monts.  Papers of all colours, in fact, may be suspected. Our only
safety in this respeet is to obtain an assurance from the paperhanger
that he, in his turn, deals only with wholesale firms who guarantee
their papers {ree from all poisonous ingredients.

Water-Supply.—A most important feature in connection with
the health of the home is that included in the question of water-
supply. A pure water should have no taste, 2o colour, and no smell.
It is true that under certnin eircumstances even the water-supply of
n town may through imperfeet filtration, after heavy floods, exhibit a
slight amount of colour. This condition may be “productive of no
notual harm, still, drinking water showld mot exhibit any deposit,
and should in the ssme way give off no odour and have no per-
ceptible taste. Some of the most poisonous waters, in the sense
that thoy have been thoroughly polluted with the germs of cholera
and typhoid fover, have appeared clear and sparkling to the eye.
Indeed, the presence in the ordinary drinking water of a large
amount of gas should cause it to be regarded with suspicion, The
“i“t“ supplied to large towns may be regarded as of a healthy
2 ﬁgg:g(tlcr.t It is when such a water-supply, however, becomes
results xgn YO‘:b near (‘135 source, say, by typhoid matter, that serious
that whi 1) ¢ produced. An epidemic of typhoid fever such as

: hich caused & large amount of illness and mortality at Maid-
8&_0110.1111 Kont, some years ngo, forms only one of numerous examples
gcrz'l\licnl ::::1 (:)‘i:xc:grr%nce. Well-water must always be regarded with a

g of suspicion, from the fact that wells which may bo

pericet i structure to start with, in course of time are lable to
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exhibit defects, with theresult that contamination of the water from
the surrounding soil becomes possible. Where a country water-supply
is derived from wells the water should be boiled before use, this remark
also applying to water derived directly from rivers or allied sources.
Cisterns.—In many towns water is drawn directly from taps,
and storage of water in the house is thus rendered unmecessary.
Here we are desling with a typical water-supply which ought always
to bo of & constant character. Where s town has an intermittent
supply, the water being turned off for a certain number of hours each
day, storage arrangements in the shape of cisterns have to be pro-
vided. The intermittent supply.is
not without its dangers, inasmuch
ns the empty pipes are lisble to
convey sewage gases into the water
in the case of any defect existing »
in the drains. Where cisterns
exist in a house for purposes of
storage, these should be regularly
cleansed by the plumber. In many
cases cisterns are left uncovered,
and in addition, even a falrly pure
water is liable now and then to
bring in deposits of mud which
settle down in the bottom of the
cistern and tend to form a very
powerful source of pollution. Also,
rats or mice may be found drowned
in a cistern, and it need hardly be
ointed out that the decomposing
Bodics of these animals are lable
to give risc to scrious illness in - 2
the shape of blood - poisoning. e T
Cousidering that such diseases as " ~*
typhoid fever, cholers, diphtheria, and in all probability dysente-y
also, are conveyed to us by water, the importance of securing a pure
supply of this necessary fluid need not be further emphasised. The
arrangements of the cistern also demand attention.” An overflow
pipe i3 provided, so that if the ball-cock of the cistern falls ot
of order, the overflow water escapes by the waste pipe. This waste
pipe should be led directly out through the wall of the house (Fir.
Z!? ’.B]) :tcnd not carried, as is too (ix&%n the case, into a drain (A). In
o latter case sewage gases are liable i sty
to infect the water & to pass up the pipe sxd ttos
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Mlters.~TIn cases where a water-supply is not above suspicion,
as irF ltllif(c, r:lmc of well-water nlready alluded to, many pe):{sm:a are ;x(‘:
the habit of employing filkers for the pnrpose of‘{;,ccu}m{;?u{\x‘pu’,
supply. It should be clearly horne in mind that ordinary x{ Lors tz;x}w
not of the slightest utility in removing germs of f}xsexxfso] "(1)mt 1(13
water, 'They will remove the eruder and larger particles which 1011;{
to pollute the fluid, huy they have no effect whatever n k(fe)'m'\g ne \
discase microbes, o nddifion 3t s very often found that 4{11{;01‘8 are
not regnlarly cleansed, and it need hardly he said that W:ttcr coming
through a dirty filter s much more unsafe to drink then ordxnugy

T1a. 79.~Tiouno Pump Torkotold Filtor, piving nhout 0o Gallony
of Wator por Hour, (Ono-tenihy orfginnl alzo,)

unpurified water, seeing that in addition to the impuritics of the fluid
which it originally contains it s certain to nequire additional impurity
from the filter itself. 'Tho only filters which can remove c{iscuso
germs from the water are those of ‘the Berkefeld type (Figs. 79, So,
and 81) such as are used in lahovatories to render the water-supply
absolutely free from germs and microbes of all kinds, The principle
upon which theso filters act is that of the mechanjeal purification of
the fluid, A Berkefeld filter consists of o enge, within which is con-
tained the filtering medium Jmown as & “candle.” By pressure,
the incoming water is foreed through the pores of this “candle,” this
process xemoving all microbes it may contain, and affording o supply
of absolutely germ-free water. Specinl varicties of these filters are
made for use nuder varipus circumstances, yanging from the house
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rquirements to those of an army in the ficld The cleansing of
theso filters, which from a period of from ten to fourteen days
will act perfectly, is casily nccomplished. The *“candle” is taken
out and boiled, this effectually sterilising it, so that it can he used
again, whilst a supply of “candles” can be kept by way of slter-
nating their use, .
Drainage of the House.—The drainage of an ordinary town
honse presents us with an example of what is ealled the water carriage
aystem, Under this term is naturally included the removal of sewage,
t{mugh the flushing action of water. In country districts the closets

F10, Bo.—Berkefeld Filter fitted to Fia, 81.—Section through
Tiouss Pips. S s the Inlet Pipes Stoneware Tatle Filter
U'ls the Flashing Tap; and T 13 Berkefeld) shomng Fil-
the Outlot for the Filterod Watar, foring Cylinder 1mmde,
The Sltering “candle™ fs socn Thus Filter 19 sdapted

forordinary uss withent
attachment to water
Pipes,

ond drains of & house may empty into a cesspool. If this cesspool be

roperly constructed so that no leakage takes place into the surround-
mg soil, and if it be periodically emptied, no ‘objection can be taken
to 1ts presence ; only, too frequently, the cesspool is a neglected item,
ond it becomes a special source of danger when, in the event of otier
drainage arrangements being instituted, it may actnally be built over,
and thus comwe to constitute a very serious nuisance and dissess-
producing condition,

* Closets.—With regard to closets in conntry districts, thess
often exist outside the house, and sanitarians recommend @ £==a
» case that the earth closet aystem should be adopted Hees 2
certain amount of dried earth (or it may be eifted 2zlez) iz tlrow
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upon the refuse, such matter forming & very valuable n:u]zlnure.b In. the
case of ordinary closets a word of warning should here be given
against the old-fashioned type known as the pan closet '(Flgl.) f{z)
This appliance derives its name from the fact that a pan exists below
the basin of the closet itself, the basin opening into a receiver which
rapidly becomes foul, especially if the flush of water is mot of
ey sufficient character. This type of closet is

/ only fit for a museum of effete sanitary

appliances. An American authority says of
this closet : It probably was not, although it
might have been, an invention of the devil.”
Modern types of closets are known as “wash-
outs” (Fig. 83; see also Plate). Each of
these is supplied with the necessary flush-
ing water from a special cistern, the amount

I - discharged being regarded as sufficient to
o Mo Lines o, Sty Sweep away refuse matter. Valve closets are

Mosto Tipos J, Tmp; and g, glgg to be commended as sanitary appliances,

' the mechanism in their case, however, being

of a somewhat complicated description, and liable frequently to get
out of order.

Healthy Drainage.—In the old system of house drainage the
soil or discharge pipes of the house were carried directly down into
the main drain or into imperfect traps (Fig. 87 ; see also Plate), and
no means of ventilating the pipes was provided. To-day, with a
better knowledge of sanitation, architects and
plumbers provide such means of ventilating
soil pipes so that houses may be regarded as
sanitarily safe. Tach discharge pipe passes
into what is called a ventilating or intercepting
trap, of which Buchan’s trap (Fig. 86; see
also Plate) is perhaps the best-known example.
The principle of house drainage may be
readily understood if we have regard to the
arrangements,: through which an  ordinary
kitchen sink, taken in this case to represent the drainage of the
whole house, may be rendered an effective sanitary appliance. . In an
imperfectly constructed sink the discharge pipe passes directly down
into the drain (Fig. 84, A), therefore a servant engaged in her work
over the sink is liable to inhale sewage gases passing up the pipe.
In the proper method of construction the exit pipe is cuf short, and
is made to discharge either in the open air (into a trap) or passes
1nto an intercepting trap in which an air opening exists (Fig. 85).

F1a. 82.~~Pan Closot,

F1a. 83.—Wash-Ouat Closet
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Wo thus note that when sewago or refuse matter is not passing down
the pipe, fresh air, instead of sewage gas, is passing upwards. If
now we suppose in the case of any other house drain the free end of
the pipe is earried upwards sbove the roof of the house, we provide
an opening whereby any sewage gases con cseape. A circulation
of fresk air enters at the trap below and escapes at the summit
by the pipe above (Fig, 84, B). On this simple principle sanitary
drainage is being carried out to-day, and o vast improvemamt in

e T Thon fee g 4 ged

the health of the nation, snd freedom from tho attack of such a
diseaso n3 typhoid fever or diphtheria is in this way sccured. -
Drain Tests.~—With regard to drain festing this may bo dons
in a scientific manner by the aid of what is calied the “smoke test!
Here smoke is pumped into the drains which have been previously
blocked, so that if any leakage exists the smoke finds its way into the
house. A simple test is that of using oil of peppermint. Two ounces
of tho oil placed in & pail of boiling water may be poured down the ..
soil pipe at its highest point, this aperturs being closed, or th
mixture may be poured into a trap situated outsido tho house.
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the pungent odour of the oil finds its way into the house, drain.
Jeakage may be suspected. It is necessary, however, in using this
test, that the opening down which the oil is poured should be covered
over with wet cloths in order to prevent any odour from escaping,
and that all windows and doors should be kept closed. If is also
recommended that the person who pours down the oil should remain
outside the house, seeing that his clothes are capable of carrying the
pungent odour within. o
Occupation and Health. — A few words are permissible
regarding the subject of an individual’s occupation or profession in
relation fo his health. What are
known as trade or industrial discases
are affections distinctly recognised as
being associated with certain insanitary
conditions incidental to the occupations
in question. Thus we find overcrowded
workrooms and bad ventilation tending
to induce the onset of consumption and
<o A SEWEY other lung troubles. TIn the same way
T et esposure to climatic influence, as in the
Fro. 85.—Kitchen Sk, perfectly discon- €250 of ontdoor workers, gives rise to
Gy, i, and epening dnfo & 1ike affections. More distinet, how-
ever, in its effect, is the inhalation of
various kinds of dust, consisting of metallic or mineral matter, or
such a substance as flax dust. The inbaling ,of injurious gases
forms another source of disease. Interesting details have been com-
piled showing the relative mortality among persons engaged in various
occupations. It isthusnoted that if the com-
parative mortality figure for all males (and <
from all causes) between the ages of twenty- c?(g? ‘
five and sixty-five be taken at 1000, we find
the death-rate of inn and hotel servants
numbers 2205.  The figures for general
lapourers in London is 2020, for Cornish
mx(xlmrs 1%39, for file énalgershlééy', for cabmen
and ommibus men 1482, for hairdressers 1327 3 0 1
formedical menx122,andfortobacconists 1 goéj o ) (}}gi“;"(‘a S Cemaatns
Belowthe markwe find blacksmiths sebdown at o ctpos s o o

~ " ) 5t other extremity of Sipbm
973, coal miners 891, la\\'ycrs 842’ grocers 751, ‘(Jg?d ;.and Inspection Opening
teachers7 ro,gardeners599,and ¢l ergymen336.

] i“ consxdering‘ the causes of a” high mortality in certain trades
we :{»\:ehto fake into account the conditions already mentioned,
namely the cwrcumstances under which these avocations are pursued.
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Thus the grinders of Shefficld have long been notorions for a high
mortality, due to their inhaling the fine stecl dust flying off from the
articles they polish. In the same way, and before's perfect system
of ventilation was introduced into flax-dressing rooms in Belfast, the
mortality amongst flax-dressers was extremely high, Coal miners
of old recorded 'a large number of cases of “miner’s lung,” which
Bmctimlly consisted in & rapid form of consumption induced by tho
reathing of coal dust. This affection has, however, been much limited
through the more perfect ventilation of mines. Matchmakers under
the old system frequently suffered from what is called * phossy jaw,”
a term applied by them to the resalts of phosphorus poisoning, whick
acted upon the jawbones, inducing necrosis or
death of the bone. A more curious example
of an industrial disease is that known as
caisson ot coffer-dam disease, found amongst
the men who work in the caissons used in  Fso. &7.~Tha Dipstoos Iup
.the building of great bridges. These men A8 cidsodnsclomtrpa
work under a very high pressure of air, and certain curious
symptoms chiefly affecting the nervous system are induced thereby.
Cures for Industrial Disease.—It is important to note that
improvements in modes of manufscture sre capable of limiting
these diseases in a remarkable degree. By the use of masks of
magnetic iron the grinders of Sheffield may be protected against
the inhalation of metal dust. In the same way, by the exercise of
serupulons cleanliness, white-lead workers can save themselves from
poisoning through the contact of lead with the skin, Matchmakers
do not suffer from * phossy jaw" unless they are careless in returning
to their work after tEe extraction of a tooth, and unless they pursue
their work under circumstances calculated to afford the casy access of
the phosphorus fumes to the jaw. Legislation has to-day very largely
protected the workman and the workwomsn from preventable scei-
dents, but it certainly remains for the working-classes themselves
to second the efforts of the sanitarians who have earnestly laboured
on their behalf in recommending the means whereby they may be
saved from the inroads of serious disease.

HEALTH RESORTS

Owing to the facilities of modern travel a new phase of health
science has been inaugurated in respect of residence at certain places
where not only the conditions of healthy existence are typically re-
presented, but where special means may be used for the cure of certain
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diseases. Such places are typically kmown as health resorts. They
vary materially in their character. Some of them owe their celebrity
simply to the natural purity of their surroundings, such conditions
being represented by climate, soil, and other phases. On the other
hand many resorts derive their importance from the fact that they
offer special means adapted for the cure of disease, such means being
employed along with the favourable hygienic conditions presented by
the resort itself An ordinary seaside place or an inland country
district may be held to represent resorts of the first class; whereas
the second variety of resorts is represented by places celebrated, i’
may be, for the presence of certain kinds of mineral waters adapted
to act powerfully in the case of certain ailments, or through the
establishment of baths of various kinds, ranging from ordinary warm
baths to those containing a large quantity of brine or salt, such baths
being specially adapted for the cure of rheumatic conditions.

Regarding health resorts generally in Great Britain at large,
the general rule that east coast resorts are bracing, whilst western
resorts and south-western resorts are of a more relaxing character,
expresses fairly the climatic conditions represented. In the case of
inland resorts the particular effects they are calculated to produce
depend very largely on their elevation above sea-level, and also to-
the character of the surroundings, Resorts which are situated in a
valley are found to be of a relaxing character, whereas those which
are placed in a more open situation, commanding a freer atmosphere,
may be regarded as of a bracing nature.

Seaside Resorts.—With regard to seaside resorts a feature of
these places is found in the fact that a more equable temperature is
experienced at the coast than inland. Physicians regard a residence
ab the seaside to favour greater activity of the bodily processes, and
thus to stimulate the nutrition of the body. Thus in many cases of
debility, the seaside forms the typical resort. On the other hand
persons who do not require their processes of nutrition to be hastened,
so to speak, are regarded as more suitable subjects for inland resorts
and for those placed at a considerable distance above sea-level. . A
physician, dealing with the difference between seaside and inland
resorts, remarks that people of a highly irritable nervous organisation
will benefit more by mountain air than by sea air; while, on the other
hand, those who do not exhibit stch nervous symptoms, and who there-
fore can withstand the stimulus given to their nutrition, will probably
find the seaside a much more preferable ground for recovering health.
Wxth_regafd especially to the curative powers of the sea, we ought to
bear in mind that cases of debility, especially of a.scrofulous type, |
may recover from a seaside residence, and more especially from a stay
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at a bracing resort. Margate, on the Kentish coast, for example,
epjoys 2 high repute in this respect, but it is highly probable that
very much the same effects would be produced by any other Fast
Coast resort, and more particularly those which have a free exposure
to the ocean air. In addition, we have to take into account that eea
air contains, like mountain sir, a large amonnt of ozone, which, as bas
been already explained in the section of this work dealing with the
atmosphere, represents oxygen in a highly electrified condition.
Also the purity of sea air, owing to the absence of germs and other
forms of organic matter, must be borne in mind in considering its
effects on invalids subjected to its influence.

Mineral Waters,—With reference to the existence of mineral
springs, it is wonderful to note how, in many cases, the presence of &
particalar mineral in a spring bas developed 2 small village into a
most important town. This 13 especially true of many Continental
resorts. Various kinds of waters are used for the cure of disease.
In the first instance, ordinary water may issue from springs in a
hot condition ; hence we obtain ordinary hot baths. Alkﬁine waters,
containing soda, potash, or like minerals, form a second class; allied
to them being salt waters, containing a valuable proportion of saline
ingredients. Another important class is that known as iron or chaly-
beate waters. Then, in addition to these, we find waters containing
sulphur, and lastly, waters which are notable for containing a large
proportion of limy and earthy material In England, the simple
thermal or hot waters are found chiefly at Buxton and Bath. Abroad
they are represented at such places as Ragatz, Wildbad, Gastein, and
other resorts. Such waters are adapted for nervous cases and irri-
tability of the nervous system st large, whilst occasionally they are
applied to the cure of gout and rheumatism. In the case of waters
containing salt and useful in rhemmatism, these in England are
chiefly found at Droitwich, Saltburn, and Woodhall The waters
of Winchester and Leamington also contain ealt, whilst abroad,
Kissingen, Homburg, Wiesbaden, Baden-Baden, and Salins represent
such resorts,

Alkaline waters are found in such places as Vichy and Mont-
Dore; other waters of this character being Apollinaris, Ems, and
Rosbach. Such waters have the power of curing digestive ailments,
and also inflammatory affections of the lungs and other orgens. Iron
or chalybeate waters are found at Tunbridge Wells and Harrogate in
this country. Abroad they are represented by such places as Spa,
Schwalbach, Pyrmont, and St. Moritz. Iron” waters are generally
regarded as of a tonic description, and are frequently employed in
many cases peeuliar to women. Anmmia and like disorders are
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treated by their aid. Sulphur waters occur in Great Britain af
Moffat and Strathpeffer; whilst abroad, Weilbach and Baden, in
Switzerland, Aix-les-Bains and Aix-la-Chapelle represent resorts of
the type in question. These waters are prescribed by physicians for
congestion of the liver, for certain affections of the lungs, and fpr
chronic rhetimatism ; whilst at Aix-la-Chapelle they are employed in
the treatment of syphilis. Earthy waters are distinguished by contain-
ing compounds of lime and earbonate of magnesia. They are used
for the cure of dyspepsia and diarrhees, and also in certein bladder
troubles. Contrexeville is one of the best known of this class at
these resorts. In addition to the waters already named, what are
known as sulphated waters are distinguished by containing sulphates
of sods or magnesia, whilst certain waters contain both classes of
substance. They are classified into bitter waters and alkaline sul-
phated waters, the latter containing carbonate of soda and common
salt. Such waters as Piillna and Hunyadi Janos represent this class
of springs; whilst Carlsbad and Marienbad are the best-known resorts
where waters of this type can be naturally used. These waters are
chiefly taken on account of their aperient action. It is not necessary,
in tho present instance, to mention holiday resorts in detail, and the
reader may therefore be referred, in so far as the special deseription
and characteristics of any given resort are concerned, to the manuals
which specially deal with the characteristics of places where the cure
of disease is practised, or where residence for s holiday season is
caleulated to produce good effects.
The Disposal of the Dead.—Hygiene does not concern itself

* alone with the care of the living body. It extends its scope to include
the subject of the disposal of the dead, with reference to the safety
of the living. The subject of burial is in its way one of great im-
portance. Modern opinion has condemned what is known as “ intra-
mural interments,” or, in other words, the practice of interment within
the bounds of cities. Hence, for some years past, it has been the
practice to lay out grounds for cemetery purposes on the outskirts of
towns. We may note to-day the futility of any such proceeding in
80 far as the removal of the dead from the precinets of the living is
concerned. For cities and towns tend to increase and grow, and we
are therefore met by the spectacle of cemeteries which, once exisiting
outside the boundarics of a town, are now surrounded by dwellings.
~ When we have regard to the process of ordinary burial, we dis-
cover that it must be roundly condemned as an insanitary procedure,

The object of ordinary burial is that of placing the dead body in the
earth, in 91'5101‘ that ﬂ}c soil may promote its ready and inoffensive
decomposition ; that is to say, its resolution into such matters as
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carbonie acid, ammonia, and other waste products. Assuming that
o human body is placed directly in the ground, and is allowed to
come directly in contact with soil of a proper description, weo
may assume the process of burial in”such & ease to be typieally
represented,  DBut in modern civilised life such a practice is not
sarried out in any semse. The dead body is cnclosed in a coffin,
frequently of massive description, the coffin itself being oftex{ lined
with metal, so that the access of the earth to the body is in this way
prevented.  Again, the practice of interring bodies in vaults, and of
ractically preserving them, cannot be said to represent burial at all.
n the practice of modern burial we thus find an insanitary state of
matters represented, in that decomposition of the body must be re-
tarded for o long period owing to the slow decay of the coffin.
Mention need hero be made, also, of the waste of money which is
represented by the garish funeral displays to which we are only too
well accustomed, an elaborate and highly decorated coffin being made,
only to be placed in the ground, where, until it rots, actual decom-
position of the body cannot take place.

Insanita urial. — Yet another point condemnatory of
ordinary burial must be noted. The soil in which burial tnkes place
becomes a question of the utmost importance. If the soil of a
burying ground be unsuitable, bodies are preserved therein instead
of being decomposed. In wet soil particularly, preservation of
cox})ses tends to take place. The typical soil for burial would be
s dry and loamy soil, but as we have seen the body should be
placed directly theréin, and not protected from the influence of the
surrounding earth by coffins of varions kinds. Evidence regarding
the terribly overcrowded nature of cemeteries, and the awful revela-
tions of the paupers’ pit of burial grounds (the fosse commune of the
French), where coffins are piled upon one another without intervening
earth, are more than sufficient to disgust the mind with the practice
of burial as ordinarily carried out. Therefore we must reject burial
as to-day practised a3 s proper or reverentis! mode of disposing of
the dead, secing that the conditions which are implied in the process
are not at all represented in modern civilised life. Sir F. Seymour
Haden proposed a reformation in the shape of wicker coffins, so that
the body enclosed in one of these receptacles can be placed directly
in contact with the earth. This no doubt would serve to remove one
of the objections to ordinary modes of interment, always provided
a proper soil is obtained. " Beyond the objection to the coffin as
preventing decomposition, we have, however, to consider the difficulty
In many ecases of acquiring a suitable soil.

Cremation.—Tt was due to the energy and far-socing intelligence
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of the late Sir Henry Thomson, Bart., M.D., that another mo‘de of
disposing of the dead was prominently brought before the notice of
the British public. This mode of procedure is known as cremation.
By aid of a specially constructed furnace which may cither be heafed
in the ordinary fashion, or, as in a recent Fre}lch development, by
means of gas, & human body can be disposed of in from an hour and
a quarter to an hour and a half, leaving behind only about one and
2 half pounds of ashes in the shape of bone fragments. These ashes
reverently gathered up, can be placed in an urn for preservation, or
may be buried. This process is unattended with any nuisance in
the shape of odour, and the silent action of the cremating furnace
may therefore be regarded as a typical means of disposing of the
dead. Crematoria have been already constructed in many large
centres in Great Britain. There are many in Americs, in France,
in Italy, and in other countries. The original English crematorium
is that still in existence at Woking in Surrey, but a large crematorium
has recently been built in the north of London at Golder’s Green,
where every facility for the disposal of the dead -is provided.
Crematoria have also been constructed at Manchester, Liverpool,
Leeds, Bradford, Hull, Darlington, and Glasgow. There can be little
doubt that as the public realise the immense advantages presented by
cremation over any other form of disposing of the dead, the practice
will become universal. ’

The Argument for Cremation.—The advantages of eremation
may be summed up by stating that it disposes of the dead in a
manner which prevents any injury to the living in the shape of
possible contamination of air, water, or soil. In the next place it
obviates all the difficulties connected with the guestion of suitable
soil required for ordinary burial, and does away with the presence of
masses of putrefying material which are bound to accumulate under the
ordinary system in the neighbourhood of the abodes of men. In the
third place valuable ground now oceupied by masses of decaying corpses
would thus be rendered available in the future for building or other
purposes, just as many of the old churchyards of London have been
converted into beautiful gardens and open spaces. Iinally, various
objections have been urged to the process of cremation. - There is the
sentimental objection which arises from the idea that to consume a
body in o furnace in some fashion implies a want of reverence for the
dead.  One might well argue that wherever sentiment’ exists as
regards burml., 1t must stop at the grass growing on the grave, for
there can be little sentiment involved when by aid of the mind’s eye
we penetrate below the surface of the soil and think of the mass of
decomposing mortality below. Another objection which has been urgap
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against cremation is found in the statement that the cremation of a
body would effectuslly prevent any subsequent tracing of a crime,
represented, say, by a case of poisoning. This objection is of no
account whatever, and can only be urged by those who are un-
acquainted with the careful precantions taken to ensure that the
exact cause of death is ascertained before cremation is permitted.
Under the present system of burial many crimes undoubtedly escape
detection, but when it is noted that no body can be accepted for
cremation without a definite certificate of death in the first instance,
and, in the case of doubt, the production of a second certificate (as the
result of a post-mortem examination), it will be seen that the criminal
has much more reason to fear the adoption of cremation than the
present system of disposing of the dead.









