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PREFACE TO FOURTH EDITION.

A NEW cdition being called for, the book is re-issued with
ouly such alterations as are found to he absolutely essential.
The device or badge on the bandage in the frontispiece has
heen altered to the pattern authorized by the Charter of
Incorporation which, on May 14, 1888, Her Majesty the
Queen was graciously pleased to grant to “The Grand
Priory of the Order of St. John of Jerusalem in England,”
the said Charter containing “the full recognition of the St.
John Ambulance Association, the Ambulance Department of
the Order.” The section on Ambulance Corps in the

. Appendix has been brought up to date, and altered in

aceordance with the scheme of massing all Corps connected
with the Association into *The St. John Ambulance
Brigade.”

The work carried on so vigorously and extensively, both
at home and abroad, by the St. John Ambulance Associa-
tion, and the similar action, though within a limited area, of
the St. Andrew’s Ambulance Association, has been followed
by such happy results that the value of First Aid is now
recognized and appreciated even by the majority of those
who formerly were the most sceptical. Advantage is freely
taken by the representatives of our important industries
(worked unavoidably at some risk to life and limb) of the
facilities afforded by the Ambulance Association to spread
instruction in First Aid amongst their employés. The
clause in the Coal Mines Regulations Act (1887)—Where
persons are employed underground, ambulances or
stretchers, with splints and bandages, shall be kept at the
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mine ready for immediate use in case of accident”—led to
the formation of numerous ambulance classes in connection
with collieries, the teaching of First Aid being further
diffused among the mining population by means of the
¢ Crusades ” undertaken by Surgeon-Major Hutton, at the
instance of the St. John Ambulance Association.

Similarly, classes for teaching Ambulance Work are con-
stantly being held amongst all our different labouring and
industrial communities, as well as in every walk of civil—
and, we may almost add, of military—life. Such being
the case, it is certainly a little singular to find that, until
a comparatively recent date, our great Railway Companies
and their many thousands of employés have been consider-
ably behindhand, compared with other industries, as regards
practical knowledge of First Aid. Isolated, independent,
or “detached” St. John Ambulance classes of railway
men no doubt have been formed here and there for years;
but these unconnected and spasmodic efferts, though
honourable to those immediately concerned, could be of
little practical and general utility, especially when the vast-
ness and intricacy of our railway system is considered.
Isolated, and formed quite independently of any good
scheme or system, such classes were unworthy of our great
Railway Companies, and to all intents and purposes useless
to the mass of employés working under them and to the
public utilizing their lines.

It may be readily supposed that this state of affairs had
not escaped notice at St. John’s Gate, and that it led to the
appointment of Surgeon-Major Hutton, in August, 1890, to
the post of ¢Organizing Commissioner” to * promote
Ambulance Work on the Railways of the Kingdom.”
Within a week of this step an inaugural public meeting was
aeld at York, with Lord Wenlock as chairman, and shortly
afterwards the directors of the North-Eastern Railway
Company caused printed notices to be issued that “when
any of the company’s servants join the Ambulance Associa-
tion, and obtain a certificate, the ordinary class fees may be
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allowed them”; arrangements being also made for the
supply of stretchers and other ambulance materials to
stations as required. The matter has been taken up n a
similar spirit, it is satisfactory to know, by other railway
companies. “Now,” I am informed on the highest au-
thority, *the Directors of the Great Lines, such as the
North-Eastern, the London and North-Western, the Great
Northern, the Great Eastern, the Great Western, and other
companies have sanctioned the holding of classes on an
organized system, they paying the expenses, wholly or
partly. The London and North-Western has gone so far as
to order men to join nolens volens.”

There are one or two points in connection with railway
work on which Surgeon-Major Hutton rightly lays especial
stress :—(a.) Classes should be established at the small out-
lying stations no less than at the larger and more im-
portant ones, for in case of accident in such localities great
delay may ensue before professional help is obtainable, more
especially as country medical men often have practices
ranging over many miles, and, therefore, may not be avail-
able for hours. In such outlying localities, classes might
usefully be made up of the railway employés with villagers
and others in the neighbourhood. (b.) There shouid also
be kept properly constructed ambulances or stretchers, with
splints, bandages, and tourniquets at every station in the
kingdom, ready for immediate use in case of accident. It
would be a great thing to introduce a clause, rendering
such a step compulsory,into the Railway Regulation Act,
similar to Rule 34 in the Coal Mines Regulation Act. The
“ Furley ” stretchers, with telescopic handles, are admirably
adapted for such a purpose, for their peculiar construction
allows them “to be placed in railway carriages and other
vehicles not otherwise sufficiently long to receive them ”; and
also “to be passed into a carriage or through a doorway
rather less than two feet in width,” the bearers being able
to ‘ diminish the breadth without inconvenience to the
patient.” These stretchers, moreover, are adapted to the




x PREFACE TO FOURTH EDITION.

Ashford two-wheeled litters, with which certainly rail-
way stations (all the larger oues, at least) should be
supplied. Speaking generally, an effort should be made, as
I urged in 1886, to ostablish in connection with our great
railway system an organization for affording relief at rathway
accidents, similar to that described by Baron Mundy.

Passing to another body, it is simply a truism that both
at the home and colonial centres the absolute necessity that
«ll police officers, of whatever force or grade, should possess
the knowledge of how to render First Aid, is fast becoming
daily more and more recognized by the various corporate
and other bodies charged with their administration” ; and
further, that “no special services performed by the police
have brought them so much in pleasant touch with the
public.”  Surgeon-Major Hutton, addressing a meeting on
May 15th, at which sixty-one members of the Government
Police Force received « certificates,” remarked that “he had
vecently reecived a batch of thirty essays from members of
the Lancashire Police on Ambulance, I competition for a
£5 prize which a gentleman had offered . . . . Such work as
that was a step in the right direction™ ; and alluding to the
difficulty in instructing members of the County Police,
« distributed as they are often in distant and isolated
stations of the county,” advised that all recruits should be
instructed in First Aid during such time as they are kept up
at Headquarters for the purpose of learning Police Drill,
and that each man should hold an Ambulance Association
Certificate.

There are other departments or communities in which
Ambulance instruction is much needed. One of these 1is
the Mercantile Marine Service. Numbers of vessels are
unprovided with surgeons, not only those which are engaged
in coasting work or in running comparatively short distances,
but the great majority of merchant ships; and under such
circumstances when accidents occur, the injured are com-
pletely cut off from professional aid, the only chance of relief
for, it may be, several days or weeks, being that some on
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])0':1,1'4 arc conversant with the simple and easily-acquired
1)1‘111(;1])105 of First Aid. An experienced Captain, of the
Royal Naval Rescrve, told me that he considered ev,ery ship
master should possess a knowledge of Ambulance worl and
a .book of reference on the subject by which he could refresh
his memory as occasion required.

. Another class to whom a sound knowledge of First Aid is
§1mp])r indispensable consists of those who go abroad to live
1m onc or other of our colonics, or with a view of bheing
cmployed in some special field of labour or industry. I hzwz

myself received direct testimony from persens living in South

Africa and also in New Zealand as to the real value of
Ambulance instruction.

CF‘he above are only a few departments of the nation in
}vhlch Ambulance knowledge is greatly needed ; but, speak-
ng generally, the same necessity for univeral instruction in
First Aid exists as when I first urged itin 1886. In a
recent speech, H.R.H. the Duke of Connaught remarked
that seventeen years ago ‘“he met a distinguished foreign
Count in St. Petersburg . ... and in the course of
conversa;t@n, asked him, ‘What has struck you most in
Englfmd ?’ and his reply was, ‘The wutter ignorance of
English women and men of the most ordinary and common-
SCnSe remedies in case of accident or illness’ . . . . If the
mtelligent foreigner could come back again now he would
not be.: able to say the same thing to-day.” This is certainly
tr.ue., n a general sense, since (according to a statement by
Sir Kenneth Barrington) * over half a million of persons
have received instruction, 200,000 have received certificates
after examination, and 20,000 have been awarded medallions.
Last yea.r 19,500 certificates for First Aid and about 2,660
for nursing were awarded, and 13,000 were to men and 9,000
to women.””  Nevertheless, in spite of all these encouraging
facts, and they are encouraging, when we come to view the
matter, 1?0{; in a general way, but as affecting the individuals,
com:mumties, and classes of which the nation is composed
we find “the uttter ignorance of English women and men,’:
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alluded to by the distinguished foreign Count, in every grade
of life, every class of society, every industrial or public body.
The population of England and Wales at the census of 1881
equalled 25,968,286. This ficure has doubtless increased at
the present time by some millions. Now it is authoritatively
stated that over half a million of persons have received
instruction in First Aid ; this is very satisfactory, but what
of the twenty-five odd millions who have not received such
instruction ? and who are in “utter ignorance . . . . of the
most ordinary and commonsense remedies in case of accident
or illness.” Such figures require no comment; they at once
show clearly what a vast amount of work remains to be done
by the Ambulance Association, before the full value of First
Aid can be obtained. For, as I have persistently urged, the
effoct of Ambulance instruction as shown by the diminution
of the death-rate from accidents, lessened duration of illness
after injuries, the reduction of cases of permanent maiming,
not to speak of the more effective alleviation of suffering,
can only be properly judged when such instruction becomes
universal. The very essence of First Aid is its tmmediate
application, pending the arrival of professional assistance;
and this prompt succour, often of vital importance, can only
be assured by all being instructed in Ambulance work. Let
the universal teaching of First Aid be once effectually
established, then any who chance to be at the scene of an
accident will kmow how best to temporarily assist the
injured, and, what is equally important, have confidence to
apply their knowledge promptly.

Besides the general teaching of individuals throughout
the length and breadth of the land, there should be formed
disciplined bodies of men, trained to work together, for the
purpose of enabling the public at large and the different
sactions and communities of which the nation 1s composed to
reap the full benefit of First Aid. In this direction the
Tnvalid Transport Corps, and the different local corps of the
St. John Ambulance Brigade, both of which are described in
the Appendix, are already doing excellent work. Yet here
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also there remains a large field for study. Puftting aside
the military aspect of the question as concerning the
auxiliary forces (since this is dealt with elsewhere) ,b care-
fully organized Ambulance services are urgently needed in
connection with our large towns, our extensive railway
.system,.and our numerous fields and centres of iudustry. It
is only in such a manner that First Aid can be applied for
the public weal usefully and practically.

While preparing the re-issue of this work, I received the
cordial assistance of Lieutenant-Colonel Sir Herbert C.
Perrott, and Surgeon-Major Hutton. My thanks are also
due to Dr. A. H. Jones, Drs. Cassidi and Lawrie Gentles
and Mr. J. H. Buckley, for kindly revising the accounts 01’“.
the corps established respectively at Northampton, Derby
and Leicester. ,

Of the fifty-nine illustrations in the book, twenty-six
(Figs. 8 to 33 inclusive) are obtained, with the permission of
Messrs. Sampson Low and Co., from Esmarch’s Treatment of
Wounded in War ; four others (Figs. 7, 41-3) are taken
with the sanction of Messrs. W. Clowes and Son, fron;
Evatt’s Ambulance Organization, Equipment, and Transport ;
the authorities at St. John’s Gate have kindly allowed me tc’)
1°ep1'e:s,ent their “Illustrated Triangular Bandage,” in the
frontispiece ; and I am indebted to the central committee of
the St. Andrew’s Ambulance Association for permission to
publish diagrams of their “ Illustrated Triangular Bandage,”
Stretcher, Wheeled Litter, Ambulance Waggon, and Kna,l,)-
sack of First Aid appliances.

R. LAWTON ROBERTS, M.D.

RuaBoN, NorTH WALES,
July, 1891,
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PREFACE TO SECOND EDITION.

T cAxnNoT omit to urge the necessity that exists for universal
instruction in Ambulance work. In connection with active
military service, the Public are aware that some kind of
Ambulance arrangements are necessary; but they, as a
whole, fail altogether to appreciate the degree of method,
the vastness, and comprehensiveness essential to any Am-
bulanee Organization which is designed to meet the re-
quirements and stand the strain of a great war. ¢ Nobody,”
as an eminent Milifary Surgeon said to me a little time
ago, ‘ knows anything of it.” Yet the work of collecting
the wounded and attending to their first wants, after an
engagement, is deseribed by an experienced authority on
such subjects as a ‘“vast and serious concern:’’ and on
the way in which this duty is performed depends, in
numerous instances, whether the sufferers rally from their
hurts or rapidly succumb ; and, in very many other cases,
whether the wounded eventually recover to spend useful
lives or, on the other hand, linger out ‘a ecrippled and
miserable existence. And this "is-by no means all, for
there is the subsequent treatment and nursing of the
wounded, day by day, and month by month, in localities
where ordinary conveniences are absent, and clean water
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xvi PREFACE TO SECOND EDITION,

and other necessaries of life, it may be, difficult to obtain,
Further, there is the work of conveying the patients, as
circumstances permit, siage by stage, back by the route
along which the army advanced ; and here numerous
obstacles are often encountered, such as the impracticable
character of the country; the absence of anything like
good roads; the scarcity of transport animals, horses,
mules, camels, ete., snitable to the climate and ground ;
and the difficulty in procuring or improvising vehicles, or
other means for conveying the wounded, which are alike
snitable for the easy carriage of patients and adapted to
the nature of the ground to be traversed. Moreover, it
must be borne in mind that, over and above the wounded,
there are always a considerable number of sick to be
attended to. On an average, under favourable circum-
stances, during a ten days’ march, as many as 1,440 to
1,800 of an Army Corps, 36,000 strong, require ¢ hospital
treatment ; ¥ and this number is greatly increased by bad
weather, improper food, epidemic diseases, and other un-
healthy conditions. ,

As a matter of fact, no military ambulance service has, so
far, been able unassisted to grapple satisfactorily with the
huge masses of sick and wounded incidental fo a great
campaign. Solferino, with its five leagues of battle-ground
thickly strewn with wounded troops in every stage of agony
and lingering despair, incited the different nations to estab-
lish Red Cross Societies. Yet in the Franco-German War,
when these ¢ societies put forth all their strength and
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mained at Sulz *for three days absolutely deserted on
the battle-field, and exposed to cold and hunger,” and at
Gravelotte, where the ambulances * could not arrive in
time, their absence was severely felt.””* At the beginning
of the Russo-Turkish War, the Russian official medical
service ‘“ compelled the admiration of connoisseurs, who
said, that nothing was left for others to do ' yet during
the progress of the campaign, the efforts of the official
medical service, the exertions of the Red Cross Societies,
and the benevolence of private individuals were all taxed
and strained to the utmost in the endeavour to succour
the prodigious masses of sick and wounded troops.

As to our own Army Medical Service, we are told by
one of the Medical Staff that both in officers and men, it
is “ quite too small to deal with a large foreign war ;"
that, “we are to-day passing through the constructive
stage of the organization of medical aid to armies in the
field,” and that * it will take a generation to carry out

~organization to its true stand-point of efficiency.”” Further,

it is pointed out that the  Army Estimates” are ¢ heavy,”
and ‘“ cannot very largely exceed their present amount :
and that the  paucity of men” and * costliness in main-
taining them,” consequent on our system of enlistment
(as distinguished from conseription), render it quite im-
possible to support an Army Medical Service of sufficient
numerical strength to relieve the wants of the sick and
wounded during a great war. Moreover, the Volunteer
Force, from which & great deal might reasonably be ex-

* The Red Cioss, Gustave Moynier, translated by John Furley.
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in case of war abroad, to assist the
trained and drilled ambulance
though about 200,000

xviii

pected, is powerless,
Army Medical Service with
men ; for, strangely enough,
strong, it is itself lamentably deficient in anything like
medical and ambulance organization. Hence the need of
instructing the people generally in ambulance work; so
that all may comprehend fully what ambulance ald means,
and, in war-time, involves. Hence the necessity of
public what is required in the way

impressing upon the
£ matériel and personnel,

of organization and equipment, o
of discipline, drill and training, high courage (both moral
and phy_sica,l), devotion to duty, and boundless energy

and determination, in order o Jessen the horrors of war,

and effectuslly minister to the wants of those who fall

gick and wounded while upholding the honour of the
British flag in a foreign campaign. Hence the necessity,
too, of establishing a Volunteer Medical Service, 10,000
strong, and officered by skilled Surgeons (entirely exclu-
sive of, and not interfering with the duties and rights of
the Regimental Surgeons) : which may work with the
Volunteer Force, should the oceasion oeceur, in the field;
and also act as a reserve, from which, in case of need, a
pumerous and trained personnel may be drawn, for the
Medical Service of the Regular Army : and, in furtherance
of this scheme, ¢ the Volunteer Forces need one Bearer
Company
District” these bodies ““to be made up of Volunteer
Medical Staff Corps Officers and Men, in addition to all

existing regimen_tal aid., ”’

and one Field Hospital for each Regimental
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Passing from military to civil life, we find, though the -
conditions are very different, the same need for general am- -‘
bulance instruction.” The horrors and losses incidental
to a war of any dimensions are of such appalling magni-
tude as to rivet the attention of civilized nations, and to
evoke gigantic efforts for their alleviation. But f;ghtin
how.ever severe, has a limit. Military campaigns thoug%';:'
terrible enough, in all truth, from a humanitaria,n,-aspect '
a1:e nevertheless. but temporary evils. - It is far otherwisé
with, what I may call, the dark side—the untéward inci-
dents—of civil occupations, Occasionally, it is true, the
whole cquntry is startled by some unexpected cata,stro’phe -
as the collapse of a railway bridge, an explosion in-th;
1'ecfasses of a mine, or the wreck of an ocean steamer, by
?Vhlch scores, -it may be hundreds, of people are -sv:fe i
into eternity, crippled for life, or seriously wounded : btlzt'.?
sad and grievous as such great calamities always are |
they are Iuckily exceptional occurrences, ‘and- .are fal,'i
overshadowed in reality by the perpetual dribbling awa |
of the life and strength of the nation, bit by bit, little 'by

little, by day and night, in the depths of '1';he mi,ne .amicjlf -
the whirl of machinery, in the streets of crowded ’cifies--
on the hunting field, in country lanes, on rivers dndij
Waiier-courses-—-—here,' there, everywhere—by individual
acclde'nts,' which, though scarcely n,otiéed in the- eicitej
ment and bustle of every-day work, mount up into terribly
large items of the annual bill of suffering and death-—
such as 1,230 killed and 8,193 injured on railways ;
1,000 killed and 100,000 wounded in collieries and,
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mines; 8,000 drowned in rivers, lakes, and other inland
waters ; 8,501 injured 1n factories, and 80 on. Surgeon-
General Longmore’s remarks concerning the wounded in

war apply with equal force to those who are injured in

the peaceable avocations of civil life: for the manner in
which immediate assistance, or first aid,” is given, the
promptitude with which it is rendered, and the faghion
in which removal of the sufferers is carried out, in cases
of accident, is truly a * serious concern,” . .+ - ¢ not
n respect to preventing aggravation of
ut on which ¢ the question of life
and, ¢in many others,

merely important i
existing suffering,” b
itself, in numerous instances,”
the whole future state of the wounded, whether it shall
be one of continued pain and of comparative uselessness,
or the reverse of these conditions,” depends. So, t00, in
sudden seizures of illness, a8 fainting, apoplexy, fits, and
poisoning, the chances of a patient’s recovery are in-
creased or diminished according as the efforts of the
bystanders for his relief are well-directed or injudicious :
and in any case, whether of sickness or injury, in which
the removal of the sufferer is necessary or desirable ; on

the manner in which such removal is conducted depends,

in many instances, the life ; in several others, the futuro

welfare ; and in all, the comfort, of the patient.

R. LAWTON ROBERTS, M.D.

" Ruapon, Nortz WALES,
Awugust, 1886,
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* In these Lectules I have as far as possible avoided the use of hard and
puzzling terms, as being unsuitable for my purpose, as well as confusing
and unintelligible to my listeners; but I have in connection with Figs. 1, 4,
5 and 6, given, simply for the sake of reference, the technical names «f some
of the more important structures of the body, .
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2 AMBULANCE LECTURES,

this lamentable and often fatal ignorance, and to show all
who will accept of their teaching how they may best render
help to those injured, or taken suddenly ill, until medical assist-
ance arrives.

The aims of the Association appeal so powcerfully to our
best feelings, and are, from whatcver aspect we regard them,
of such supreme and vital importance, that the enthusiasm
with which they have been supported by the people of this
nation, and the cagerness with which they have been imitated
by the inhabitants of forcign countries, since the establish-
ment of the Association in 1877, can scarcely be wondered af.
During the few years the Association has existed, as many as
90,000 people have received its certificates of successful in-
struction ; and the movement has extended to Gibraltar,
Malta, Australia, New Zealand, Canada, China, Soutl: Africa,
and the Iiast and West Indies. The great German surgeon—
Iismarch—was so impressed, when staying in this country,
by the good work done by the ambulance classes of the Asso-
ciation, that on his return to Germany he instituted similar
classes under the title of Samaritan Schocl:. In the same
way the system of our Association is imitated in Russia. Dr.
Karl Reyher, of St. Petersburgh, delivers courses of five am-
bulance lectures to classes of from twenty to twenty-five men,
and has had the Aide-dMémoire and the Handbook (written by
Surgeon-Major Shepherd) of our Association translated into
the Russian language for purposes of instruction.* In the
United States, too, ambulance work has been commenced on
the same plan as that adopted in this country.

Bear in mind that the Association is not represented by
any one class of society, neither is it the offspring of any one
political party, nor the work of any one religious denomina-
tion or scet. People of all ranks, from members of the Royal
Familyt down to the most humble workmen, are among its
pupils. Men holding the most different political opinions
are all alike among its supporters; and churchmen, noncon-

formists—persons indeed of every religious denomination—
alile approve of its work and encourage its progress. The

Association also enjoys the highest approval and the most

cordial co-operation of the entire medical profession: for

* “The Red Cross Society and Ambulance Work in Russia,” Captain

Dalton, Brit. Med. Jour., Dec. 2nd, 1832.

T The Princess Christian holds both the Preliminary and Nursing Cer-
tificates, having passed the required examinations,

INTRODUCTORY. 8

when engaged in ambulance work you are rendering imme-
diate help before it is possible for a medical man to arvive;
you are not ¢ doctoring” at all, but merely giving such assist-
ance (often of the highest value) as is possible by due atten-
tion to the common sense rules taught you by the Association.
“When I look back on my career as a surgeon,” writes Pro-
fessor Bsmarch,* ¢TI can with truth say that many and many
are the times I have deplored that so very few people know
how to render first aid to those who have suddenly met with
some injury. This specially applies to the field of battle: of
the thousands who have flocked thither in their desive to help,
so few have understood how to render aid. But my remark
equally applies to the circumstances of daily life. How many
there are every year who die a miserable death, and who
might have been saved by prompt aid, had any one been near
who knew how to give it, It is a terrible position to stand
beside some accident, to see the red blood pouring unceas-
ingly from the wound, to sce death every moment approach-
g nearer and nearer, and not know how to avert the evil.
The desire to help a fellow-creature when injured exists in
most of us, but people shrink from giving aid because they do
not know how to do so, and are afraid of doing more harm
than good.” These words represent the general experience
of the whole medical profession. Esmarch refers to cases
where you may save life by stopping bleeding ; but there are
many other ways in which an ambulance pupil can give valu.-
able help. Thus, if a limb is broken, you may, by the proper
use of temporary bandages and splints, fix and steady the
injured arm or leg so as to prevent the broken ends of the
bone from piercing the flesh and skin during the removal of
the patient; and by so doing you certainly lessen his pain
and shorten the duration of his illness, and in many cases you
are even the means of saving either his limb or his life,
Again, when a person is pulled out of the water apparently
dead from drowning, you may, by vigorous and persevering
efforts to restore natural breathing, not unfrequently have
the satisfaction of bringing about his complete recovery. You
may also give valuable and immediate help in cases of burns,
scalds, the bites of mad or venomous animals, and in sudden
and unexpected seizures of illness, such as fits, fainting, and
““strokes ”’: you may act promptly and efficiently in acci-

* First Aid to the Injured, Esmarch. Translated from the German by

H.R.H. Princess Cliristian.
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4 AMBULANCE LECTURES

dental or suicidal poisoning, in cases of suffocation from
poisonous gases ; and last but not least, you may be enabled,
after receiving proper instruction, to convey the sick and in-
jured to their homes or the nearest hospital without increas-
ing their pains or aggravating their injuries.

I have told you what medical men think about the Ambu-
lance Association : but you have only to consider the events
of cveryday life, and the risks attending the various occupa-
tions by which men carn their daily bread, in order to under-
stand for yourselves the necessity that exists for every one
to be able to give aid in cases of seriousinjury or sudden and
alarming illness. In military campaigns enormous numbers
of sick and wounded troops are constantly demanding imme-
diate attention and proper conveyance from the scenc of
action to places where they will be subjected to skilled treat-
ment ; and it is perfectly impossible for the medical men
present to give succour to all requiring it, when there are
perhaps several thousands requiring their services at the
same instant. Turning to civil life, it is stated that in the
year 1888 no less than 1230 persons were xilled and 8123
injured by acecidents on the different railways of the United
Kingdom; that “during ten years the fatal accidents in
London streets from vehicles amounted to 2195, while the
injuries were 28,0717’ ; that “in collieries and mines the
annual loss of life is at least 1000 ; that “mo less than
100,000 accidents, large and small, oceur in the mines in
this country in one year”; that about 3000 people are
drowned annually in our rivers, lakes, canals, and other
inland waters alone—not counting similar losses at the sea-
side and the mouths of rivers;% and *‘that in the twelve
wonths ending October, 1884, in factories alone 8,501 various
bodily injuries, not fatal, were caused by machinery.”+

But I need not dwell longer on statistics. You have only
to consider your own experiences. There are some among
you who work in coal-pits, and others in Dbrickworks, iron-
works and chemical works; and you know how, in spite of
the utmost care, accidents will every now and then occur.
One man gets burnt, it may be by hot metal, an explosion of
ras, or some powerful chemical agent, as oil of vitriol or car-
bolic acid; another gects scalded by hot water or steamj;

* Reference No. 50, St. John Ambulance Association, July, 1885,
t Annual Report, St. John Anibular.ce Associalion, 1885,

W
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another falls suffocated by some poisonous gas; and another
gets badly hurt, a large blood-vessel being opened, perhaps,
or a bone fractured. You know also that it is impossible
always to obtain at once skilled assistance in cases of emer-
geney. A medical man in active practice is a very busy and
hard-worked individual, and he can seldom be got hold of at
a minute's notice. I say that you are, from your own ex-
perience, perfectly aware of all this, and therefore you are in
a position to appreciate fully the desirability of becoming ac-
quainted with the readiest methods of giving immediate help
to a suffering comrade until the arrival of your doctor; and
also of carrying him, if necessary, to his home or the nearest
hospital in such a way that his suffering will not be rendered
more acute nor his injury aggravated by the process of re-
moval,

The course of instruction required to enable you to help a
suffering comrade in the moment of his distress and peril,
is not in the least diffieult to understand, neither will it take
me long to impart it to you. Only five lectures, of which
this is the first, delivered at intervals of a week, are needed
to convey to you all the nccessary information. But these
lectures (though each should last an hour or an hour and a
half, and be followed by half an hour’s actual work in ban-
daging, putting on of splints, and similar cxercises) will
prove of little use unless you all meet frequently together for
the purposes of practice. ¢ Practice malkes perfect” is an
0ld motto which you will find holds good in respect of your
voluntary task of acquiring knowledge of the methods by
which you may render ‘“first aid.” When the lectures are
completed, your progress and competency will be tested by
an Examiner sent down by the Ambulance Association ; and
those of you who succeed in the examination will receive
« certificates of proficiency.” Successful candidates, how-
ever, should on no account cease their ¢ practices’ in the
application of bandaging, tourniquets, splints, and in the
different stretcher exercises; but should at least. meeb
monthly for the purpose. Unsuccessful candidates, more-
over, should not be crestfallen or disheartened; for they
must have gained, during their course of instruction and
their meetings for practical work, some amount of know-
ledge which may bear good fruit at a future period. After
an interval of not less than a year, those who hold ¢ certifi-
cates’’ will, according to the rules of the Association, be re-
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6 AMBULANCE LECTURES

examined ; and after yet another twelve months have elapsed
they will be examined for the third and last fime, when cach
successful candidate will be entitled to receive a Bronze
Medallion with his name and registered number engraved on
the back. I trust, however, that yon will not look upon
Certificates and Medallions—honourable distinetions though
they be—as the chief objects of your work; but rather that
you will pursue your Ambulance studies in the hope that,
when an emergency arises, you may be able—mstead of
standing aghast and palsied—to relieve the sufferings, per-
haps save the lives, of your stricken comrades; that you
may act a worthy part, together with your neighbours, in
assuaging *that ever-constant, never-ending pain endured
by the mass of civilians daily injured in railway accidents,
in the streets, in the mines, and in all our varied industrial
developments ;"¢ and that you may be competent (should
opportunity oceur; and you never know under what circum-
stances you may be placed) to succour the wounded during
a military campaign and assist in their conveyanece from the
battle-field to positions of quietude and safety.

Another point which I desire earnestly to impress upon
you is this,—that with whatever zeal you may pursue your
self-imposed task ; with whatever promptitude, devotion, and
success you may act on the occasion of accidents—however
terrible ; still in point of numbers you will continue hope-
lessly and fatally deficient, until it is fully recognised and
understood by the owners, managers, and men of all col-
lieries, mines, manufactories, railways, and other ficlds of
industry, in fact until it is acknowledged by the public—by
the nation at large—fthat ambulance instruction should be
universal, TFor esample, here you are—thirty ambulance
men—thirty men only out of a thousand or more employed
by the same company, and distributed throughout an area—
both above and below ground—-vhich is measured by miles.
Tverything is going on briskly, all appears safe, when there
comes quite unexpectedly a fall, a crash, a cry for help, and
a shout for the *ambulance men "—and not one of you
within a mile of the place! There is a poor fellow down
with a large bloodvessel laid open and bleeding profusely.
You hurry, one of you, to the scene of the accident, bub it
takes you, being a mile or more distant, several minutes fo

* Ambulance Qrganization, Surgeon-Major Evatt.
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reach the spot.  When you do get there, there is a pool of
blood and a corpse. There is a man in the prime of life,
{he bread-winner of a laree family; or, may be, a young
man, the only son—the only smupport—of his mother, and
she a widow, lost—lost for want of help—lost beeause the
man nearest to him did not know how to use his fingers—
lost heeanse his ¢ butty” was not an “ambnlance man.”
I might give many similar illustrations, bnt fortunately not
always attended by such terrible results.  And “these cases ™
writes Surgeon-Major Hutton, ¢ are often occurring in this
country.”

If we turn from railways, factories, and all other centres
of Iabour and industry, to the various public bodies, as the
police, the fire brigades, the navy and the merchqnt sgrvice,
the army, ete., the necessity of universal mstruction in the
methods of giving ¢ first aid,” and in the proper means of
conveying the sick and injured from place to place, at once
forces itself to the front. Are not the police continually
brought face to face with accidents and injuries of all kinds?
Have they not constantly, in their ordinary routine of duty,
to deal with persons found insensible; to judge whether
such unfortunates are ¢ drunk or dying,” in a fit, faind,
senseless from poisoning or injury; and to remove them
carefully on stretchers to a place of safety, where skilled
assistance may be obtained ? And so with the members of
other public bodies—firemen, soldiers, sailors, and others—
of whom, as of the men of the police force, we are all so
proud, and whose lives and health ave of such vital import-
ance to the nation. These men, as. you know full well, are
all exposed, in their respective callings, to great and peculiar
risks, and too frequently meet with wounds, maiming, and
violent deaths of varied and terrible kinds. TLet us consider
more especially the military force of this country, which—
on acconnt of its great repntation as a fighting machine—
you would naturally espect, above everything else, to be com-
plete as regards its ambulance staff of bearers and helpers,
material, equipment, and organization. ‘ To-day,” writes
Surgeon-Major Evatt, it would be absurd to say that our
own, or indeed any foreign army, is yet completely organised
in an ambulance sense.”” And again “the ambulance ser-
vice of the military force of this country must be looked upon
as completely in a stage of development.” You may readily
believe that it is impossible in times of peace to kecp up the
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extensive ambulance arrangements which are essential dur- ginning indeed has been made, but only a beginning, You
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ing a great war; and it is therefore very necessary th:t
there should always be a large reserve of trained men m d
ambulance materials which may be drawn upon when the
hour of trial arrives.  You might reasonably expect such a
reserve would Dbe afforded, at all events in part, by the
auxiliary forces : yet it was stated, as recently as May, 1884,
that * our large militia force 7 is ¢¢ completely defective in
ambulance and medical arrangements,”” and that ¢ our large
voluntecr army, 200,000 strong, is completely nnprovided
with bearer companies or field hospitals, and has nothing
but some regimental help. There are probably not half a
dozen ambulance waggons with the whole volunteer force.”*

Thus, to whatever class of people you turn—whether eivil
or military—you find the same pressing need of wniversal
ambulance instruction—Iinstruetion as to the simple methods
of rendering first aid in cases of sudden illness or injury;
whether oceurring on the battle-ficld or amidst the varied
peaceable employments of civilian life—instruction as to the
best means of transporting or carrying the sick and injured
(it may be for a few yards or for many hundreds of miles);
whether soldiers, from the front of an army to the ¢ dressing
stations ”’ and * field hospitals ”” in the rear and thence home
to old England ; or civilians, from the seenes of their mis-
fortune to their own homes, the nearest surgery, or to a
neighbouring hospital. An excellent beginning has certainly
been made: H.R.H. the Duke of Cambridge alluded espe-
cially, in an address at the Royal Military College, Sand-
hurst, ‘“to the necessity for and the value of ambulance
training to all branches of the naval and military services,”
and the remarks of the Field-Marshal Commanding-in-Chief
on this subject ¢“ have since been further emplmsizzd by the
recent War Office order, authorizing the formation of Ambu-
lance classes for both the regular and auxiliary forces in all
garrison towns:”{ and, as a matter of faet, iInnnmerable
ambulanece classes, such as I am addressing this evening,
have been formed thronghout the length and breath of the
land, in eonnection with collieries, manufactories, fire bri-
gades, volunteer corps, the police, military colleges, public
gchools, and other portions of the community, A good be-
, :a txg:mbulauce Organizalion, Equipment, and Transport, Surgeon-Major

T Annual Report, St. John Ambulance Association, 1885.
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have made a good beginning, for you have formed the first
class in connection with these extensive works; bub still you
are only beginning, for however zealous, prompt, and pro-
ficient you may become, the good you can do 1s neccssarily
limited. You are too few. As I have shown, ambulance
instruction should be universal; and all in these large
works, above ground or below, should be ambulance men.
To that end, I would carnestly impress upon you all—not
only the gentlemen who have the control and the manage-
ment of the works, but also the overlookers and the workmen
themselves—the necessity of holding regular annual amlulance
classes, so that every one connected with these extensive
works may be by degrees properly instructed in ‘ first aid,”
and be fitted to act with promptitude and effeet in an emer-
geney. For similar reasoms, it is highly desirable that
annual classes of this kind should be held regularly in con-
neetion with all mines, factories, iron-works, warehouses,
fire brigades, the police, the different volunteer corps, regu-
lar Dbattalions, regiments, and batteries, eolleges, public
schools, in fact, all the different bodies of which the nation
is composed. It may be long—perhaps many years—Dbefore
these quietly-conducted, unostentatious, interesting, annwal
classes bear their natural and certain fruit; but when once
the desired vesults are obtained, when once ambulance in-
struction becomes tmiversally diffused throughout the nation,
the People will take care that, even in the most stupendous
wars, our soldiers shall, as far as trained helpers and costly
equipment can effect it, be promptly aided i their moments
of suffering and danger, and be rapidly withdrawn out of the
battle to suitably placed < dressing stations” and comfortable
though temporary hospitals in rear of the army, and thence---
if unable to retuin to their duties—transferred in * hospital
ships ” back to their families and homes: the People will sce
that in all our great cities and towns, in all our country dis-
tricts and villages, in connection with all our railways, mines,
factories, and other industrial centres, attached to all our
large hospitals and kindred institutions, there 1s permanently
established a complete system of ambulance transport (of
stretchers, wheeled stretchers or litters, Lorse ambulance
cairiages or waggons, ambulance railway carriages, ambun-
lance steam-boats and launches), by which any person, hurt
or taken suddenly ill, after being temporarily aided” by
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the first passer by or by his working comrade, may be rapidly
born_e oft with ease, comfort, and in the recumbent position
to his home, the nearest hospital, or a neighbouring surger .
and the People individually—learning how to lessen the f)m)v:
of others, how to help cach other in casc of accidents .-m('l
unexpeeted illness, how to lift and earry their stricken com-
rades without disturbing the broken limh or jarrmg the
brumed.body—will oo forth to their daily occnp:itimmhho’w-
ever toilsome or dangerous, with greater confidence, will
chow themselves more manly, braver, morc humane ‘more
charitable and neighbourly, and altogether prove themsclves
l]J:etter and more uscful citizens. Truly, as Surgeon-Major
y 13 . ‘
u.;laiz:)i; jzl,l}l's,,, Let us as the years go on teach the people, and all

You have received from the Ambulance Association a
number of triangular bandages, wooden splints, one or two
elastic bands called tourniquets, and a very’ convenicen
stretcher. These articles will prove of the greafest possib]e
service for purposes of instruetion during the lectures, for
practice when you meet together to go over what you have
fheard in the lectures, and also for use in any actual cascs of
emergency ; but still you must not get in the way of depend-
ing solely upon them. One never knows when an accident
is about to take place; and it will probably happen that
when you want to give aid to an injured comrade you will
have neither triangular bandages, splints, tourniquets, nor
stretcher ab hand for use. So you must always be prepared
if necessary, to improvise these articles—to use, for example’
scarfs, handkerchiefs, or straps of any kind, for bandafres;
folded newspapers, cardboard, rolls of straw, sticks, or pi:éces
of wood, for splints ; a shutter, a door, a flour sack with two
poles fastened to it, one on each side, for a stretcher; m
fact, you must always be on the alert, in an emergencsr to
utilise any materials that are at hand and suitable, includ’inrr
your own garments as well as those of the patient, for the
purpose of making temporary bandages, splints, or whatever
other form of appliance you may require. You will be
unable, however, to use these different ‘articles, such as
bandages, tourniquets, ete., with any good effect and
indeed, you will altogether fail to understand the m’ethod:;
of giving first aid, unless you ave aequainted in a general
way with the formation of the body., I will therefore now
endeavour to give you a very brief description of the structure
gnd funetions of the human body.

TIE BONES. i1

The Human body may be Jooked upon as a complicated
and beautifully constructed piece of machinery. Like other
machines, it has its props and suppotts, its joints, its levers,
its pipes and conduits, and its valves. It is provided with a
powerful pumping apparatus—the heart, and is supplicd with
., number of whitish strings or cords—the nerves, which pass
from one part to another and act as telegraph wires. As
other machines arc supplied with fuel and water, so the
Imman machine derives sustenance from food that is swal-
lowed and wholesome air that is breathed; and as other
machines geb rid of their ashes, so the body throws off its
waste materials by means of its organs of excrefion.

Tae Bones (Fig. 1).

These form the props, supporis, stays, and levers of the
body. They vary much in shape and size, according to
the particular purpose for which each is adapted, and are
fastened or jointed together so as to make one powerful
framework—the skeleton, aboutb which the remaining and
softer parts of the body are arranged and securely fixed.
The skeleton or bony framework of the body therefore serves
to support or carry the flesh, arteries, nerves, and other soft
tissues ; and in addition, the different bones serve various
purposes, according to their situation. Thus, some are
firmly united together in such a way as to enclose and protect
from external violence certain delicate and all-important
organs ; for example, the bones of the skull form a strong
case in which the brain is securely placed ; the bones of the
pelvis join to malke a powerful and deep ring of bone which
syrounds and shelters the bladder and other vital parts; the
numerous bones composing the gpine are SO arranged onc
ahove the other as to lodge and give protection to the spinal
cord ; and the breast-bone, ribs, and a portion of the spine
are connected together in such a beautiful manner that they
eneirele and guard the lungs and heart at the same time that
the movements of breathing are regularly continued.

Other bones, again, act as pillars of support: for instance,
the various bony fragments or vertebre of which the spineis
built up go to form the chief pillar of support of the body;
the thigh bones and the bones of the legs also serve as
powerful pillars of support, which sustain the weight of the
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12 AMBULANCE LECTURES.
body in the erect position.  Some bones also serve as levers,
sueh as the long bones of the
upper and lower limbs, by
means of which (when the
museles act on them) the
position of the body is al-
tered, weights are lifted, or
other movements executed.
Just as the bones vary in
shape and size according to
the work they have to per-
form, so the way in which
\ they are fastened, coupled,
2\ or jointed together differs in
different parts of the body.
Thus, the bones of the skull
are sceurely and rigidly
fastened together, so as not
to admit of any movement,
and the joints between them
(or their points of union)
are fived. On the other hand,
the bones of the limbs ave
united together by movalble
joints, ag it is necessary for
the use of the avm and leg
that the bones should move
freely one on the other ab
the points where they are
coupled together. The con-
struction of one of these
movable joints is well worthy
of your attention : the ends
of the bones are covered with
e AN layer of gristle, so that

2 they move smoothly onc on
Fia. 1.—The Skeleton, the other, and are bound

Head, 18; spine or back-hone, 17, 19; chest, 22, 22; sternum _or breast-
bone, 21; pelvis or hauneh, 6; sacrum or rump-bone; 20 seapula or biade-
bone, 1; clavicle or collar-bone, 2; humerus or arm-bone, 3; radius or
outer fore-arm bone, 4; ulna or inner fore-arm hone, 5 ; carpus or wrist, 13;
metacarpus or hand proper, 14; femur or thigh-hone, 7 ; patella or knee-
cap, 10; tibia or shin-bone, 8; fibula or splint-bone, 9; tarsns or heel and
instep, 15; metatarsus or foot proper, 16,

THE HIAD. 13

securely together and enclosed by a strong fibrous bag or
capsule, which is lined by a delicate membrane that pours
fortl an oily liquid into the joint, causing it to work smoothly
and casily,

Tur Heap (Fig. 1—18).

The head is formed of twenty-two bones, which ave all
(with the cxception of the lower jaw) closely united and
immovably locked together by fixed joints. By far. the
ereater portion of the head—all the rounded upper and
hinder part—consists of a strong hard casc, which encloses,
supports, and protects the brain. The brain is nob only a
very important organ, but is also an exceedingly tender and
delicately-constructed one ; and it derives additional security
from the arched form of the case containing it, as well as
from the beautiful manner in which the cight bones forming
the case are securcly dovetailed, so to speak, together af
{lieir edges. The remaining fourteen bounes unite at the fore
and under part of the head to form the sockets of the eyes,
the cavities of the nose, the cheelks, and the mouth ; in fact,
talen together, they constitute the face. All the bones of the
faco and the brain case ave very firmly and fixedly jointed
together, with the exception of the lower jaw, which is
movable for the purposc of eating. ~Both upper and lower
jaws are also provided with exceedingly hard, durable, and
useful little chisels and wedges, in the form of teeth, for the
purpose of cutbing, breaking down, and grinding our food.
Four of the organs of the senses arc also situated in the
head, and are to a certain extent afforded protection from
external violence by the arrangement of the bones : thus, the
tongue, or organ of taste, lics in a position of safety in the
mouth between the jaws ; the eyes, or organs of sight, vecline
snugly in their bony sockebs; the nose, or organ of smell, 1s
lodged sccurely between certain bones of the face; and the
ears, or organs of hearing, are deeply buried in bone, one on
each side of the head.

Tur Sewxe (Fig. 1—17, 19).

The spine, or bacl-bone, does not consist of only ome
piece, but is composed of twenty-four bony fragments—seg-
ments—or, as they are called, vertchre, placed one above the
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14 AMBULANCE LECTURES,

other. These vertebree are, however, not placed next to
each other, but have inferposed between them firm but
clastic indiarubber-like pads of gristly substance. It is to
this peculiar construction that the spine owes its remarkable
clasticity and flexibility—qualities which allow of turning
and bending movements of the body, and at the same fime
prevent undue shock or jarring from the acts of jumping or
falling. The spine is the principal and central pillar of sup-
port of the body, sustaining the weight of the lead, chest,
and upper limbs, and gradually increases in size, in due pro-
portion to the load it has to bear, towards its lower end. I
have already told you how securely the tender brain is
cncased in the head, but it is none the less necessary that

such a delicate and important organ should be preserved from

any shock during movements of the body. The peculiar
construction of the spine does away with this risk, for the
head rests upon the summit of the back-bone very much as a
carriage rests upon its springs. The spine also lodges,
encloses, and protects the spinal cord (or cpinal marrow),
whieh is a continuation of the brain.

Tee Cresr (Fig. 1—22, 22).

This is a spacious cavity, formed by the junction of the
ribs, breast-bone, and spine, which contains and protects the
heart, the two lungs, and cerfain imporfant blood-vessels,
nerves, ete. The ribs, twelve in number on cach side, are
united behind by movable joints to the back-bone, while in
front they are connected with the breast-bone by means of
firm but pliable gristle.* By this admirable arrangement
the chest, besides encircling and protecting the vital parts
already mentioned, is exceedingly springy and elastie, and
so can better withstand severe squeezes, blows, or shocks;
and ab the same time 16 admits of the movements of breath-
ing—that is, the regular rising and falling of the fore part
and sides of the chest corresponding with an alternate in-
crease and diminution of its cavity, as air is drawn into and

¥ The seven upper ribs on each side are joined by piecces of gristle (or
cartilage) dircetly to the breast-bone, and are called frue ribs. The remain-
ing five are termed false ribs (Fig. 1—11, 12); of these, each of the upper
three is united by gristle to the rib immediately above it (Fig. 1—11); buf
the two lowest are altogether unattached in front, and are therefore named
7ree or floating ribs (Fig. 1—12).

THE UPPER LIMBS, 16

i ' : ¢ his later on
Iriven out of the lungs. I shall have to refer to t

(iu coumection with TJre{Lthing, so 1 neced only add that the
chest is bounded below and separated from the belly by a

fleshy or muscular partition—the midriff.

Tae Peovis (Fig. 1—0).

This is a very strong, irregular-shaped, and deep ring of
bone, which cncloses a large basin-shaped cavity. 1b is
formed ab the sides and fore part of two large Launch-bones,
which. ave united firmly together in front and 1mmow}bly
jointed behind to the triangulur-shape(_l rump-bone. J.‘hle
last-named bone supports the spine by 16s broad upper cud,
.nd has attached to its narrow lower end the small and com-
paratively unimportant tail-bone. The pelvis, therefoyc,fco.n-
sists of four bomes immovably fixed together so as to .911::1
s very powerful, deep, and somewhat frregular bony ring,
which contains and protects the bladder and various othe‘l
vital parts; susbains the weight of the _chlef pillar of 51-11)11301 é‘,‘
of the body—the spine ; supports the intestines, and ind eex
il whole trunk; and connects the body with, and transfers
the burden of it to, the lower limbs t}n*gqgh the medium of
the two powerful butb freely movable hip joints. -

The portion of the trunk known jf'amﬂlz_bl'ly as the belly
consists of the large and roomy cavity which lies betwe](in
the chest (from which it 1s separated by the midriff) and & e
pelvis, and it contains the stomach zm_d intestines, the hveléi
the pancreas (or sweetbread), the kidneys, the spleen, an
many very large blood-vessels and important nerves.

Tug Ueper Liuss (Fig. 1—1, 2, 3, 4, 5, 18, 14).

se are capable of very great frecdom and variety of
mcl)]irltlzilent on z%ccount of the m&nnler in which the bones of
the shoulder are shaped and arranged.

The shoulder conslists of the blade-bone and the collar-
bone. The blade-bone is of a triangular shape, rather light,
and is placed so as to lie movably on the upper and hinder
part of the chest. The collar-bone marks thg line of division
between the neck and chestin front, and is united to the
upper part of the breast-bone by its mner end, and 1%0 the
blade-bone by its outer end; 1t serves the purpose of sup-
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16 AMBULANCE LECTURES.

porting the shoulder, and also of keeping it at its proper dis-
tzlllléc:h a\xlfz{,y f1'(;111;11 the che.-st.1 When a collar-bone is broken

oulder of the same side sink WAL Imwards
tho shouldier of £ e sinks downwards and Inwards

The arm, or the portion of the upper limb between the
shoulder and the clbow, 18 posscssed of one bone. This 1s
connected at its upper end with the blade-bone by a very
movab}l}e joint of the character of a ¢ ball and socket.” The
«“ball” of the joint—the npper end of the arm-bone—-is
large and rounded, while the ‘¢ socket” of the blade-bone is
comparatively small and shallow; and this arrangement of the
joint, together with the movable position of the blade-bone
accounts for the extraordinary frecdom and variety of move-
menb possessed by the upper limb, In the fore-arm, or the
part of the upper limb extending from the elbow to the
h:}ﬂd, there are two bones—an inner and an oufer one—
of about the same size. At the elbow these bones are con-
nected with the lower end of the arm-bounc by a movable
joint, \\”1’11(:11 possesses  all the characteristics of a true
“hinge.,” The cluef peculiarity of this portion of the upper
limb is the arrangement between its bones, by which the
outer one (that on the thumb side) is capable of rolling
around the inner one, thereby enabling the forearm to be
twisted at will, so that sometimes the palm and at other
times the back of the hand may be uppermost.

The hand is united to the fore-arm by a movable joint be-
tween the wrist and the lower large end of the outer bone
of the fore-arm. The hand includes the wrist, consisting of
eicht small bones placed in two rows; the hand l)rot:i)er,
made up of five bones which constitute the palm and the
ball of the thumb, and which support the fingers; and the
fingers, comprising fourteen bones, three in each finger and
two in the thumb. )

Tee Lower Lnss (Fig. 1—7, 8, 9, 10, 15, 16).

I the upper limbs, which serve the purpose of lifting,
seizing, or carrying objects, of using the hands in fact in
any way desirable, the bones are, comparatively speaking
lightly formed, and are so arranged as to allow of great arfé
varied movement. In the lower limbs, on the contrary,

by means of which we stand, walk, and run, and which serve

TIE MUSCULAR SYSTEM 17

as pillars of support to the entire weight of the body; the
bones, though arranged much on the same plan as those
of the arms, are much stronger, more massive, and are con-
neeted together by joints of much greater strength in such a
way as to render the lower limbs exceedingly powerful, but
less capable of extensive and varied movements.

The thigh, like the upper arm, p0ossesses OLG bone; but this
is the longest and most powerful in the body, and 1s con-
neeted with the pelvis by a movable bail and socket ”’ joinb
of immense strength, The lower end of the thigh bone is
anited to the upper cnd of the large bone of the leg by the
large and complicated knee-joint, at the front of which (form-
ing the prominence of the knee) lics a small oval bone called
the Lnee-cap. By the term ley I mean that portion of the
Jower Hmb which extends from the knee to the ankle, There
are in the leg, as in the fore-arm, two bones: one is much
larger than the other, occupics the inner and fore part of the
leg, enters by its upper end into the knce-joint and goes
by the name of the shin-bone: the smaller bone, which lies
on the outer side of the leg, is called the splint-bone, These
two bones are firmly united together, forming a strong pillay
of support, and are connected with the foot at the ankle
by a powerful joint of the ¢ hinge” type. The jfoot includes
the heel and instep, which are made up of seven bones of
various shapes and sizes; the foot proper, consisting of five
bones: and the toes, containing fourteen bones, three in

each toe and two in the great toe.

Tae MUSCULAR SYSTEM,

By the term muscle I mean flesh—lean red flesh: and the
expression muscular system refers to all the flesh contained
in the body. The flesh clothes the skeleton, forms @ greab
proportion of the body, and gives shape to the limbs; but ib is
not seattered about, so to speak, without any plan. Itisbeau-
tifully divided and arranged into separate masses OI muscles
(Fig.2),eachof which during life has its proper worlk to perform.
Some of these masses of flesh, or museles, are attached by
their ends to different bones, as in the limbs; and when they
contract (that is to say, when at our wish they skorten and
thicken) one or other of the boues to which they are attached

is moved; if one of the bones is fixed, the other bone is
c
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drawn towardsit. Thus it is that when we wish to walk, run,
jump, crITy o weight, or perform any other act, a number
of muscles are instantly thrown into contraction, the levers
or bones to which they are attached
move, and the particular movement we
dosive is at once gone through. In some
parts of the body the muscles are placed
at a distance from the bones on which
they act: thus, for example, the
- muscles which bend and straighten the
Al \'d fingers are situated in the upper por-
tion of the fore-arm (Iig. 2). In such
P aaces as these cach muscle terminates
in a long fibrous cord, sinew, leader,
or tendon, which 1s attached to the dis-
tant bone on which the muscle acts. In
movements of the hand and fingers you
can, particularly in & thin person, per-
ceive these tendons working at the back
of the hand and the front of the wrist.
In other parts of the body the muscles
are very delicate, and are attached to
the skin, and communicate with each
other, as well as being connected with
the bones. So it is in the face, all the
varied expressions of which are due to
the contractions of the different muscles
in that sitnation. Now, all these muscles
that T have been speaking of act when we
6. 2.—DMuscles of Arm. yish them to do so. 1f we wish to walk,
This figure represents yyn, put on a certain expression of
the different masses OF . L. :
face, raise a biscuib to our lips, and so0

mascles, &, b, ¢, d, ete.,into \
which the flesh of the arm on, certain groups of muscles contrach

is divided; and it also ot once and bring about the desired
shows well the leaders or . . .

tendons, alluded to in the movement in obedience to our wtsh
accompanying letterpress. and will. Such muscles are deseribed
as voluntary muscles, OF muscles that act in obedience to
the will. Other musecles there are, however, that are
termed involuntary, because they act quite independently of
our wish or will. These are not attached to the bony levers
of the body, but are connected with important vital internal
organs, the working of which if dependent on our will would

be speedily deranged. The heart is a powerful muscle of this

AT T o iy b b mr o
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descripticn : it goes on working as long as life lasts, day
after day, night after night, no matter in whaf state we are—
gleeping, Or wide awake, insensible, delirious, or in convul-
sions. Where should we be if the action of the heart de-
pended on our will 2 Again,in the coats of the stomach and
“itestines there aro delicate involuntary muscles by which
those organs contract on to the food, churn it up, and drive
it onwards. What a mess we should make of our digestion

i the action of those organs depended on our will! In the
coats of some of the blood-vessels also (the arteries) there are °

delicate involuntary muscles, which have an important effect
on the circulation of the blood; if the action of these de-
pended on our will, one of the most important parts of the
mechanism of the body (the circulation) would be continually
neglected and out of gear. I might give other examples, but
I have afforded you sufficient illustrations to show that of the
vod lean flesh or muscle of the body, one portion acts in
obedience to, and another independently of, the will: and
that all movements of the body, or its internal organs, are
da;a to the contraction of ons kind of muscular tissue or the
other.

Tae NErvoUus SYSTEM.

This rvefers to the structures you know by the names of
the brain, spinal cord or spinal marrow, and the nerves (Fig. 8),
and also includes something else you probably have never
heard of, viz., the sympathetic nervous system.

The brain is, as I have alrveady explained, supported,
enclosed, and protected from external violence by the bones
of the skull. Tt consists of two portions, one of which—
the brain proper or the large brain—occupies by far the
greater parb of the cavity of the skull, and is much larger
than the other—the little brain or small brain—which i8
situated in the hinder and lower part of the head. The large
bl:am is the seat of the intelligence, the emodions, and the
will : the small brain serves to regulate the movements of
the body, maintaining the balance or equilibrium between
the two sides during our different actions. The brain, to-
gether with its continuation—the spinal cord—which 1s en-
closed and protected by the spine, forms the central portion
of the nervous system, from which anumber of white cords—
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Fig. 3.—The Nervous System. e
p ent of the nervous system— ¢
This figure shows the genefla?:\r&a‘?l%gn:;mall brain, 2, in the head; tl€

brain proper or JaTge brain, ontinuation of the brain—ulong the back;

i r spinal marrow—ac ) | - g the
2113115] ?;Lgoégrges p4, 5, 6, 7, 8, ete., coursing from either brain or sp
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to all parts of the body.
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the nerves—branch off (nine pairs from the brain, and
thirty-one pairs from the spinal cord), and after dividing into
smaller and smaller cords and threads finally terminate in
the various voluntary muscles and the organs of the senses—
cars, eyes, nose, tongue, and skin. Now the nerves serve
much the same purpose as telegraph wires. When we wish
to perform any movement, as biting, walking, ruuoning, or
lifting, orders are flashed along them by the will from the
brain to the different voluntary muscles that are required te
act; if to the muscles of the head, along the nerves whici
course directly from the brain itself through apertures in the
skull to their destination ; if to the muscles of the trunk or
the upper or lower limbs, down the spinal cord and along the
nerves that proceed from ¢ to the different parts of the body;
and the muscles on receipt of the orders telegraphed to them
immediately contract, act on the bones or levers o which
they are attached, and the desired movement is at once exe-
cuted. Nerves along which orders are thus transmitted from
the brain to the voluntatry musecles with the result of bringing
about movements of the body are called nerves of motion or
motor nerves. Bub messages are also sent along nerves in a
confrary direction, viz., from the delicate extremities of the
nerves to the brain: thus, for example, when we cut or scald
one of our feet, a message is telegraphed up along a nerve
to the spinal cord and along the cord up to the brain, and we
feel pain; when we are examining some object with our
hands the tender ends of the nerves in the skin receive cer-
tain impressions of touch that arein a similar way flashed up
along nerves and spinal cord to the brain; when we look at
a picture, listen to music, or taste a strawberry, the impres-
slons received respectively by the ends of the nerves of the
eyes, ears, and tongue arc ftransmitted direct to the brain
with the result that we see, hear, and taste. Nerves along
which impressions or sensations are transmitted from their
terminations to the brain are called nerves of sensation or sen-
sory nerves, Nerves which are both motor and sensory are
spoken of as compound.

You can now understand how if is that in those terrible
cases of severe injury to the spine which you occasionally
mee$ with, the patient loses all power and all feeling in his
lower limbs; in such accidents the spinal cord itself is
injured, the telegraphic communication between the brain
and the ends of the nerves is cut, no order from the brain
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can reach the lower limbs, so there is loss of power to con-
tract the muscles, or paralysis, and no impressions can be
conveyed from the legs to the brain, so there is complete
loss of sensation. Similarly, when a motor nerve is cut by
an accident, there is loss of power or paralysis of the volun-
tary muscles in which it terminates ; when a sensory nerve
is injured or diseased, there is loss of sensation in the part
in which it ends; and when a compound nerve is severed,
there is loss of both power to move, and also of sensation in
the portion of the body to which it is supplied.

While describing to you the action of the brain, spinal
cord, and nerves, you will doubtless have noticed that I
spoke only of the voluntary muscles as acting in obedience
to the mandates of the will transmitted to them along the
nerves. The involuntary muscles, such as the heart, ete.,
act quite independently of the will, are quite uninfluenced by
it, and are kept working regularly, and properly fulfilling
their functions by another portion of the mervous system
termed sympathetic or ganglionic. 1t is called ganglionic be-
cause it consists of a double row of small masses of nervous
tissue or ganglions connected with each other by delicate
branches or threads, and is situated along each side of the
spine. From the liftle masses or ganglions, branches are
distributed to the heart, to the muscular tissue of the
stomach, intestines, arteries, bladder, and other important
parts; and—whereas our gensations and the action of our
voluntary muscles depend on the brain, spinal cord, and
nerves—the proper working of the organs of circulation,
respiration, digestion,—in fact the due maintenance of the
vital functions of the body from the beginning of life until
death—during periods alike of insensibility, sleep, and wale-
fulness, entirely depends on the sympathetic or ganglionic
uervous system.

Tar Broop anp THE ORrcans oF THE CIRCULATION
(Figs. 4, 5 and 6).

The length of time that an ordinary machine will last n
working order depends on the durability of the materials of
which it is constructed, and the power they have of resisting
the effects of wear and tear; and, as you well know, ma-
chinery built up of very strong and hard substances, as steel,
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iron, and oak, will, if properly looked after and cleaned,
prove uscful for a great number of years. It is very different,
liowever, with the mechanism of the human body. The wear
and tear caused by the duc performance of the different vital

T'1G. 4,—Heart, Lungs, and Large Blood-vessels.

The figure shows the heart, %, g, %, in its position between the two lungs,
f» ¢. d, d, are the veins from the upper portion of the hody, and the tubes
below I are the veins from the lower part of the body, conveying dark im-
pure blood to the right side of the heart. b, b, ¢, are branches from the
large main artery, or aorta, which springs upwards from the left side of the
heart in the form of an arch and curving backwards courses down behind
the heart near g. Ruunning upwards from the right side of the heart, and
branching off to both lungs, is seen the pulmonary artery. Between band b
the windpipe is represented.

functions, and the waste resulting from the regular working
of the various tissues and organs, s so excessive, especially
n the nervous and muscular systems, that the human ma-
chinery would speedily stop—the span of life would indeed
be short—were there not a beautiful provision by which all -
the structures of the body constantly received materials for
their growth, sustenance, and repair. This arrangement,
by which every tissue and every organ of the body is con-
tmually provided with suitable nourishment, and by which,
moreover, at the same time, all the different structures regu-
larly get rid of the products of waste, wear and tear, and
decay—the ashes of the human machine—is the circulation
of the blood.

All of you know the general appearance and character of
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blood, its colonr—either bright red or dark purple, and its
property of clotling or coagulating—that is, of separating
(after death, or when escaped from the body during life)
into a clot and an almost colourless fluid. There is a con-
siderable quantity of blood in the body-—about 12 or 15 1bs.
in a man of ordinary weight ; and thexre need be, for remem-
ber that it serves as a carrier to all the different tissues and
organs of materials for their growth and repair, and from all
the various structures of products of their waste and decay.
All this quantity of blood is nof accumulated in any one
tissue or organ, nor does it lie stationary or stagnant; but,
on the contrary, it is diffused through all parts of the body,
and is in perpetual movement, being regularly and con-
tinually driven through a complete system of tubes, called
blood-vessels, by the pump action of the heart. The heart is a
very powerful muscular organ, about the size of a man’s fist,
situated in the cavity of the chest between the lungs (Fig. 4).
It would take much too long to describe to you fully the
wonderful construction of the heart and its bewutiful valves.
1t is sufficient for you to know that it is shaped like a hollow
bag; that it is divided into two parts, a right side and a left
side; that it works with a pumping action, contracting and
dilating regularly about seventy or eighty times in a minute ;
and that the left side contains bright scarlet blood, full of
nutriment derived from the food we swallow, and of oxygen
gas derived from the air we breathe; and the right side dark
purple or blackish blood, charged with carbonic acid gas and
other products of deeay and wear and tear of the different
parts of the body. From the right side of the heart the dark
impure blood is pumped into the lungs to be purified (Figs. 4
and 5); but from the left side the brilliant scarlet healthy
blood is driven into a large tube which gives off numerous
branches that course in different directions through the body,
and in turn split up into smaller and smaller divisions until
every tissue and organ is reached by them. These tubes,
along which the bright red blood is driven by the pump
action of the heart to every part of the body, are called
wrteries (Fig. 5, a, and Fig. 6) ; they are strong and elastic,
and are for the most part placed deeply under cover of the
flesh or in other positions of safety. In some parts of the
body, however, notably at the wrist, upper arm, temples, _a,nd
necls, the arteries run so near the surface that their beating,
pulsation, or pulse (caused by the successive waves of blood
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being driven along them by the pumping of the heart) can
be casily felt, and in many instances seen. The arteries of
diffcrent regions of the body ave called by various names,
such as Carotid, Brachial, Femoral, &e., for the sake of more

Fi1e. 5.—Plan of the Circulation.

l.. Heart, divided iuto a rvight and left half, each consisting of an upper
cavity, called an auricle, ¢ and ¢’, and a lower cavity called a ventricle,
vand v'. a. Arteries, conveying bright scarlet blood from left side of heart
to all parts of body. e. Capillarvies. d. Veins, carrying dark impure blood
from all parts of body to right side of heart. f. Pulmonary artery conveying
dark impure blood from right side of heurt to lungs. b. Pulmonary capil-
laries. g. Pulmonary veins carrying bright scarlet purified bloed from lungs
to left side of heart. a, e, d. The greater or systemic circulation. f, b, g.
"The lesser or pulmonic circulation,

The arrows show the direction of the current of blood.

conveniently distinguishing one from the other; bub there is
no reason why you should confuse yourselves by trying to
remember a number of hard words, providing that you know

- the situation of the more important arteries, and I shall

point out to you in the next lecture the position of most of
the larger vessels. The arteries divide into smaller and
smaller branches until they finally end in a gigantic network
of extremely niinute and delicate tubes—so small that they
can only be seen with the microscope—iwhich pervade all the
different tissues and organs of the body. These tender tubes
ave called capillaries (Fig. 5, ¢); into them the Dright red
healthy blood pours from the arteries, and as it flows along
them the blood gives up the oxygen and the nutriment which
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it contains to the surrounding structures for their growth,
repair, and funetional requirements. But as it courses along

This figure is intended
o give a general idea of
the position of the chicef
arteries. I'he main artery,
i, called the aorta, springs
irom the left side of the
lieart, and arching back-
wards courses down close to
the spine as far as f, where
it divides into two large
branches. From this main
arterial trunk branches are
distributed to all parts of
the body. Two large ves-
sels, named the carotid ar-
teries, b, ¢, run upwards,
oneon eachside of the neck,
and divide into branches
which supply the brain and
head ; of these, the figure
shows the temporal artery,
a, running upwardsin front
of the ear; and the facial
artery, near b, which winds
over the lower jaw to the
face. Each of the upper
limbs is supplied by a large
artery which passes under
the collar-bone, over the
first rib, down through the
armpit and along the immer
gide of the arm to a little
below the front of the el-
bow, where it divides into
twobranches—one of which
runs down the outer part,
the other down the inner
part, of the fore-arm as
far as the hand, where they
unite to "form two curves
or arches in the palm,
d, e, g, h; the artery 15
called subeclavian, d, when
near the collar-bone; axil-
lary, when passing through
the armpit, e; brachial,
when between the armpib
and elbow, g; and in the
fore-arm the outer artery
is called radial, h, the in-
ner one the nlnar; and the
curves formed by the two

vessels in the hand are named palmar a
supplied by a large artery which enters t
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Fic. 6.—The Arteries.

rches. Each of the lower limbs is

he thigh at the centre of the fold of
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the capillaries the blood does something more than supply
nourishment to the neighbouring parts; it absorbs and takes
up from the adjacent tissues the results of decay and of the
wear and tear of work, such as carbonic acid and other use-
Jess and noxious matters that it is necessary for the system
to get rid of. Following the plan of the circulation (Iig. 5)
the capillaries join again together into larger tubes, and
these unite again and again until at last they terminate in
veins (Fig. 5, d). 'The blood enters the capillaries pure and
bright scarlet in colour, but during its passage through them
it gives up its oxygen and its nourishment, and becomes
charged with carbonic acid and other hurtful materials, s0
that it flows from the capillaries into the veins a dark purple
or blackish impure stream. The veins are the tubes along
which the dark impure blood flows from all parts of the body
to the heart—to the 7ight side of the heart; they are thin-
walled and flabby, and are provided with valves, 50 that the
blood which flows along them in a sluggish continuous stream,
cannot move backwards when acted on by gravitation, as il
walking, standing, and other positions, Some velns are
situated deeply, accompanying the arteries in their course;
but many are quite superficial, and so close to the surface
that they can be seen through the gkin in some parts of the
body as dark blue lines or cords, more espeeially in thin
people. You may frequently notice them on the backs of the
hands, and the front of the fore-arm and elbow, especially
after manual exertion, or when the arms have been held
down for some time; also on the tops of the feet, and the back
and sides of the legs, particularly after much standing, or a
long walk; you.may often notice also little swellings like
knots in the course of the dark blue lines, and these indicate
the points where valves are placed. The different veins
unite together to form larger veins, and terminate at last in
two main trunks which pour the dark impure blood, collected
from all parts of the body, into the right side of the heart.
Now you may ask, How is this dark impure blood, charged
with ‘carbonic acid and other effete materials, purified and

the groin, and coursing downwards passes back, about the lower third of
the thigh, into the ham; a little below the knee-joint it divides into two
branches, one of which runs down the fore-part  the other down the hinder-
part, of the leg to the foot, f, &, I, m; the artery of the thigh is called the
femoral artery; that of the ham the popliteal artery; that of the fore-part
of the leg the anterior tibial artery; aud that of the hinder-part of the leg
the posterior tibial artery.
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reddened ? It is pumped by the right side of the heart away
along a tube (called the pulmonary artery, Kig. 5, f, the
only artery in the body which contains dark blood) into the
lungs, where it passes from the branches of the pulmonary
arfery into a net-work of those delicate little tubes called
capillaries (Fig. 5, ). While flowing through these capil-
laries, which permeate the lungs in all directions, and indeed
constitute a considerable portion of them, the blood gives wp
its carbonic acid (together with some watery vapour) to the air
which is drawn into the lungs by the process of breathing ;
and at the same time takes up oxygen from the air in the lungs,
and so flows on, purified and bright scarlet once more, into
the veins (called pulmonary veins, Fig. 5, ¢, the only veius
in the body which contain bright red blood) along which it
pours again into the left side of the heart.

Such, then, is the gencral plan of the circulation : bright
red blood is pumped by the left side of the heart to all parts
of the body, from which if is returned dark and impure fo
the right side of the heart; the right side of the heart pumps
the dark impure blood to the lungs, from which it is returned
bright red and pure to the l¢ft side of the heart. The cur-
rent of blood which passes from the left side of the heart
through all the structures of the body to the right side of
the heart is sometimes spoken of as the greater or systemic
circulation (Fig. 5, a, ¢, d), whereas the flow of blood from
the right side of the heart through the lungs to the left side
of the heart is called the lesser or pulmonic circulation (Fig.
5: .f: b: [])-

If the heart or any of the blood-vessels fail, from injury or
disease, in performing the work allotted to them, then results
of a more or less serious character soon follow ; for instance,
when the heart acts very feebly in consequence of over-
excrtion and fasting, an insufficient supply of healthy blood
is pumped up to the brain and head, the patient turns deathly
pale and falls insensible—in a word, he faints; in another
case a small blood-vessel gives way in the head, the blood
accumulates, and by pressure on the brain causes loss of
power or paralysis of one side of the body—in other words,
the patient has a stroke; again, a man meets with an accident
by which the chief blood-vessels of one of his limbs are
injured so seriously as to arrest the circulation, and as a con-
sequence the limb (or a portion of it) is deprived of its proper
supply of blood, and it dies, or, as it is called, mortifies; &
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smart blow with a stick, though it does not })rea,k the skin,
ruptures the small blood-vessels underneath i, blood escapes
ander the skin and causes swelling and discoloratien—in
fact, a bruise; or a man tumbl.es on some sharp mstr.ument,
a large artery is cut open, bright red blood spurts violently
and profusely from the wound, and if help is not rendered
speedily death results {rom biceding or hamorrhage,

RespiratioNn or Breatuive (Iig. 4).

This is the process by which the dark impure blood gets
rid of its poisonous carbonic acid, and at the same time
becomes reddened, purified, and charged with wh.olesome
oxygen, The organs of hreathing are the.l-zmgs—-—rlght and
loft—and they are safely lodged in the cavity of the chest.
When we draw in a breath, or ¢nspire, the air rushes in through
the mouth and nostrils and down a tube which you know by
the expressive name of windpipe. The upper end of the
windpipe is enlarged, and contamns the organ of the voice;
the lower end divides into two smaller tubes, one of which
enters each lung, splitting up into smaller and smaller
branches, like the twigs of a tree, until finally all the little
minute tubes end in a multitude of very smali pouches, sacs,
bags, or air-cells. The two tubes into which the lower end
of the windpipe divides, together with all their smaller
branches and divisions, go by the name of dronchi or bronchial
tubes : and when we inspire, or take a breath, the air rushes
lown them into the air-cells. The little air-cells are sur-
rounded by, or rather imbedded in, a close network of
capillary blood-vessels; and while the blood flows along these
capillaries (from the pulmonary artery to the pulmonary
veins, as previously deseribed) 1t gives up its carbonic acid to,
and at the same time takes oxygen out of, the air in the little
cir-cells. When we breath out, or expire, the air, rendered
in its turn impure by the carbomic acid derived from the
blood as well as by the loss of its oxygen, 1s driven out of
the air-cells along the bronchial tubes, windpipe, and through
the mouth and nostrils clear of the body. You may now
realise how important it is that we shounld have good whole-
some fresh air to breathe; and you can understand the evil
of overcrowding, whereby the air becomes charged with
an excess of poisonous carbonic acid, and deficient in that
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which is essential to life, viz., oxygen ; and you can appre-
ciate the danger of croup and other diseases affecting the
upper portion of the windpipe and tending to block if.

1 must now tell you a little aboub the mechanism of breath-
ing.  You remember that the chest is formed, as regards the
skeleton, by the ribs on each side, which arc connected by
pieces of gristle with the breast-bone in front, and jointed
to the back-bone behind : the chest is bounded below, and
separated from the belly, by a powerful muscular partition
arched upwards, which is termed the midriff’ or diaphragm;
and the eavity is further enclosed all around the sides by
muscles which pass from one rib to another. It must also
be borne in mind that the lungs themselves are exfremely
elastic. During inspiration, or the act of drawing air into
the chest, the midriff descends at the same time that all the
fore portion of the ribs and the breast-bone are drawn up-
wards: the eavity of the chest is thus much enlarged, and
the air rushes down the windpipe into the Iungs to fill the
vacuum. During expiration, or the act of forcing the air out
of the chest, the midriff ascends, the ribs and breast-bone
ave depressed, and the diminution of tke eavity of the chest
thus caused, together with the contraction of the lungs from
their great elasticity, drives the air foreibly cut of the chest
along the windpipe. During health a persor breathes or
respires (that is, goes through the movements or inspiration
and expiration) from fifteen to eighteen times » minute.
The lungs are never completely emptied of air, evea after
very forcible expirations; but at every inspiration theve 1s
free mingling of the fresh air with that already in the ches.

Tae Organs oF HEXCRETION.

A portion of the waste materials, the hurtful and useless
débris (the ashes, so to speak, of the human machine) that
result from the wear and tear of the different structures of
the body, is got rid of, in the form of carbonic acid and
some watery vapour, by the lungs. A good deal more of
these waste and effete products of the different fissues and
organs is gob rid of by means of the skin and also by the
kidneys; and for this reason the lungs, gkin, and kidneys,
are spoken of as orzans of excretion—they get rid of or throw

THE SKIN. 8}

ious 1 it ich result from
.t from the body those various impurities which resu
t‘ilo waste, decay, wearing out, or habitual work of all the

different tissues and organs.

Toe SKIN.

A continnal evaporation of water is going on from the
mrface of the body during life; and at different times, from
wront excrtion, intensc heat, or other causes, more water
is poured oubt by the skin than ean ab once evaporate, st
that it forms in dropsand beads, as in sweating or perspiration.
PLis water is separated from the blood by oreat numbers of
little sweat glands that exist n the skin. When I say great
pumbers 1 mean millions. One authority calculates that two
and & half millions, another that seven millions, are contained
in the skin of an ordinary-sized man; but;however that may
be, the skin pours out on the average twenty-four hours,
between sweating that you notice and constant evaporation
that does not attract your attention, about two and a half
pounds of water, and with this water is got rid of at the same
time carbonic acid and a noxious substance called urea. You
can now appreciate the great danger of an extensive burn
from, for instance, an explosion of gas. The injury may nob
be deep, but if a large surface of the body 1s scorched just
sufficiently to arrest the usual evaporation, then the system
is unable to clear itself of the impurities that ave constantly
acenmulating in the blood, ond most serious illness, indeed
often death, is the resuls. _

But the skin is not merely an organ of excretion. It serves
as o covering for the whole body, and to a certain extent pro-
tects from external violence the structures underneath it. It
is so remarkably elastic, tough, and pliable, that it is admir-
ably adapted for its office of shielding the deeper tissues from
harm, at the same time that it admits of the greatest freedom
of movement, 1t also helps, as it conducts heat badly, to
maintain the warmth of the body; and last, not least, 1b 18

the principal organ of touch.

Tar KIDNEYS.

MThere are two of these organs—=a right _a,nd a leftr_—situa,ted
in the cavity of the belly, and placed one n each loin. They

.

act as organs of excretion, and get rid of, on the average,
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about forty or fifty ounces of water in the twenty-four hours,
together with certain impurities and waste materials, such as
urea and uric acid. The water, with the urea and other pro-
duets of the wear and tear of the tissues dissolved in i%, goes
by the name of urine, and runs down from each kidney along
a narrow tube into a reservoir situated in the pelvis and
called the bladder, from which it is expelled as occasion re-

quires,

TFoop axp THE Orcans oF DIGESTION.

Food may be looked upon as the fuel of the human
machine. The blood, as you know, during its circulation
through the body, not only serves to convey oxygen derived
from the air we breathe, buf also nutriment extracted from
our various eatables to all the tissues and organs for their
growth and repair. DBub our different articles of diet are not
in their natural state fit to enter the blood direct, and it is
the business of the organs of digestion therefore to extract all
the suitable nourishment from the food which we swallow,
and to render it into such a condition that it may be fit to
pass into the blood and be carried all over the body to make
up for the constant loss from waste, wear and tear, and de-
cuy.

The food is first of all subjected, in the mouth, to the
action of the teeth, and also of a liquid that is poured into
the mouth by some neighbouring glands, and which 1s called
saliva or spittle. The food is cut up, broken, crushed, and
ground down by the teeth, and at the same time being mixed
up with the saliva is formed into a pulp which is suitable for
swallowing, The saliva, moreover, serves the purpose of
keeping the mouth moist, preventing particles of food con-
tinnally sticking to the teeth, rendering the movements of
the tongue easy, of dissolving portions of the food (so that
we are enabled to taste them), and also of exerting a chemi-
cal action on certain parts of our diet.

The food is next, by the act of swallowing, forced by mus-
cular action down the back of the throat along the gullet
into the stomach. This is a bag of considerable size, which
pours forth into its eavity from a multitude of little glands
an acid liquid ealled the gastric juice. The food on reaching
the stomach is b ected fo the action of this fluid, and it is
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so chiitiied up by the movements of the stomach (which, as
you may remembery contains involuntary musele in its walls)
that every portion of it becomes thoroughly mixed up with,
and subjected to thie¢ action of, the gastric juice. A portion
of the food is indeed straightway dissolved, and absorbed or
taken up by the minute blood-vessels (capillaries) in the
walls of the stomach; the remainder—converted irto &
thickish liquid called chyme—is forced on by the muscular
action of the stomach into the intestines. 'Fhese consist of
a tube about 26 feet in length, along which the remnant of
the food is gradually forced by the museular action of the
bowel itself, for it also has involuntary muscle in its walls.
During its progress the food meets with, and is acted upon
by, different juices or secretions; thus soon after it enters
the intestine it becomes mingled with the bile, which is

‘poured into the bowel from the liver, and with the pancreatic
juice, which in the same way streams into the bowel {from the
pancreas or swecthbread ; and as it passes onwards it mixes

with the secretions of large numbers of minute glands that
dine the intestine itself. In this way the remainder of the
mutritious portion of the food is dissolved or digested, and 1s
talien up by the minute capillaries, or by other special deli-
ccate tubes for conveyance to the blood, which exist in the
walls of the intestines. The unnutritious, indigestible rem-
;J;antlof the food is passed on and got rid of through the
bowels, L

ORGANS OF SECRETION,

The different liquids and juices that I have been speaking
of in connection with the digestion of our food are of quite
an opposite character to the fluids poured out by such organs
as the kidneys and skin, The saliva, which is manufactured
by the salivary glands; the gastric juice, which is poured

forth from the numerous gastric glands that are lodged in
the lining membrane of the stomach ; the bile, which is pro-

duced by the liver; the pancreatic juice, a product of the
pancreas; and the intestinal juice, which streams from the
numberless minute glands of the intestine, are all liquids
which are expressly formed in their special glandular manu-
factories (from materials extracted from the blood as if eir-

‘culates through them) for the purpose of performing some

special service in the interior of the body. The organ
D
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which produce these important and serviceable liquids and
juices—such as the salivary glands, liver, pancreas, etc.—
are termed organs of secretion, as distinguished from the organs
of excretion, viz. the lungs, skin, and kidneys, which separate
the noxious products of wear and tear and decay from the
blood in order to get rid of them and throw them out of the
body. :

When considering the different parts of the body,—the
skeleton with its joints, the muscular system, the nervous
system, and the organs of the special senses, the organs of
circulation, the organs of breathing or respiration, and the
organs of secretion and excretion,—remember that all these
different portions of the human machine work beautifully
together ; that all the various structures of the body, though
perfectly distinet, arve fitted and arranged so exquisitely one
with the other, that each system serves its special purpose
with regularity and exaectitude without interfering with the
work of the others; and yet at the same time 21l the different
parts are so beautifully adapted, or blended, so to speak, one
with the other, that there are no rough irregular corners or
jagged edges, and in the movements of the body—either of
the limbs or trunk, or of the internal organs—the different
structures glide smoothly and noiselessly one on the other.

Fat fills up the interstices or odd spaces of the body. It
forms a layer underneath the skin which does away with any
angularity of form, causes the main outline of the body to
be made up of smooth and genftle curves, and assists very
materially in preserving the heat of the body. It moreover
serves in certain parts to diffuse pressure; thus there are
pads of fat on the palms of the hands, the buttocks, and the
soles of the feet.

The skin pours forth on its surface some material of an
oily or greasy nature, which serves to keep it soft and supple,
to protect it against the effects of prolonged moisture, and
to check undue evaporation.

The various important organs which move during the per-
formance of their functions, such as the lungs, heart, intes-
tines, ete., are provided with a beautiful arrangement by
which they glide smoothly and easily over the parts next to
them; thus each lung has a closed but flattened delicate
membranous bag interposed between it and the wall of the
chest, one side of the bag being attached to the chest and the

THE TRIANGULAR BANDAGE, 35

other fo the surface of the lung; the two layers of the bag, being
moistened with an oily material, glide over each other with
the utmost smoothness during the movements of breathing.
In the belly there is a similar contrivance, one side or layer
of the bag being attached to the wall of the belly, the other
beiug reflected over and attached to the intectines and other
organs in the cavity ; the heart is enclosed in a tough fibrous
case, and its movements are facilitated by a similar arrange-
ment, one layer of the membranous bag being attached to
the heart itself and the other to the fibrous case.

T might dwell much longer on the wonders of the human
machinery, but time will not allow me to pursue further this
portion of my subject. I can only hope that my brief de-
scription of the structure and functions of the body may be of
service in enabling you to understand and appreciate the dif-
ferent methods of rendering first aid in cases of emergency.

Tue Triaxcursar Bawpace (Fig, 7).

Bandages—of which there are two principal kinds, the
roller bandaye and Igsmarch’s trianyular bandage—are used for
the purpose of covering wounds, and so protecting them
from dirt and dust, the hot rays of the sun, flies and other
nsects, &c.; also for affording support to different parts of
the body that may be injured, as, for instance, the slinging
of a wounded arm; for applying pressure in order to arvest
bleeding ; for binding on and maintaining in their proper
position dressings to wounds and splints to fractured limbs;
and for checking undue muscular action.

Foller bandages consist of long strips of unbleached calico,
linen, flannel, or some special material, and they vary in
length and breadth according to the part of the body for
which they are to be used; thus for the chest a large roller
1s required, about 4 or 5 inches wide, and 6 or 8 yards long,
while for a finger a strip £ inch wide, and about a yard long,
1s sufficient, It requires considerable practice to apply these
bandages smoothly and evenly, and if they are not put on
properly much harm may ensue from undue pressure or con-

¥ Introduced by Professor-Esmarch s nd described in The First Dressing
an the Battle-Field. Translated from the Germgn by Dr. Thomas Guy,
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striction by the tightening of some of the folds. Mortifica-
tion of a limb may cven result—indeed it has actually
occurred—from this cause, the bandage being applied un-
evenly, and some of the upper folds tfixed so tightly as to
arrest the circulation. It follows {from all this that roller

bandages are more especially adapted for the use of pro-
fessional men or trained nurses.

YL
i

Fic. 7.—Esmarch’s [llustrated Triangular Bandage. Of the three corners
of the bundage, the two which are represented as hanging down are called
the ends: the other uppermost ecorner being termed the point. Of the three
borders, the long lower one is called the lower border; the other two being
spoken of as the side borders.

For ambulance work, Fsmarcl's triangular bandages (Fig. 7),
or handkerchicf bandayes are much more suitable; they answer
all requirements; there is not the same risk or difficulty in

Fic. 8.—The Reef-knot.

using them as I mentioned in connection with roller ban-
dages; and, above all, the manner of applying them can be
learnt with the greatest facility.

:
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These bandages are nothing more than triangular pieces
of calico or linen, measnring about 4 feet at the lower border
and 2 feet 10 inches at the sides ; and any number of them

Fi1e, 9.—The **Granny.”

may be readily cut out of ordinary unbleached calico. More-
over, they can be readily improvised on emergency by simply
folding good-sized pocket handkerclhiefs or neck handicerchiefs

across info triangular shape, and so forming true handkerchief
bandayes.

F1G. 10.—The Safety-pin.

The triangular bandage—whether ready-made or impro-
vised—is used either folded o unfolded, according to the pur-
pose for which'it is required ; and the ends of the bandage
may be fastened by either tying or pinning—if tied, the reef-
knot (Ifig. 8) should be used (because more secure) in pre-
ference to the granny” (Fig. 9); if pinned, safety-pins
(Fig. 10), if handy, should be chosen before ordinary pins,
as they are more likely to hold fast without slipping during
the movements of the patient. A folded bandage—that is, a
bandage folded like an ordinary neck-handkerchief or cravat,
by doubling the point down to the lower border and refolding
1t until the required width is obtained—makes a Very con-
venient small arm-sling (Fig, 18), serves to .bind on splints,
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temporary or otherwise, for the support of broken limbs
(Figs. 28, 29, 31, 32, 83), is uscful for fastening compresses
securely and tightly in their places in order to stop bleeding,
is suitable for making an improvised ¢* tourniquet” (Ifig. 26),
and is well adapted for bandaging wounds of the forehead,
back and sides of the head, eyes, ears, nose, cheek, chin,
jaws, and upper and lower limbs (Figs. 13 and 19).

The method of making a small arm-sling is given in the
description of I'ig. 18 ; the fixing on of compresses and of
temporary ‘ tourniquets” is explained in the Lecture on
Bleeding ; and the means of affording aid with bandages and
splints in cases of broken bones are fully diseussed in the

FiG, 11.—Bandage for Head
(from before).

F16. 12.—Bandage for Head
(from behind).

Directions.—Take an unfolded bandage; double the lower horder over so
as to form a rim or hem about 1 in. or 13 in, deep: then lay the bandage on
the head, the point hanging down the back of the neck, the rim resting
across the forehead close to the eyebrows; earry the ends backwards just
above the ears, cross them at the back of the head, bring them around again
to the lower part of the forehead and tie in a reef-knot: lastly, pull the
point downwards so as to tighten the bandage, then turn it up towards the
top of the head and secure it with a pin.

third lecture. In dressing wounds of the front of the face,
of the eyes, nose, lips, or chin, the centre of the bandage—
folded rather narrow—should be placed on the wound, the
ends being carried around to the back of the head and tied.
Ifor wounds under the jaw and on the sides of the face, the
middle of the bandage should be placed beneath the chin,
the ends being carried upwards over the cheeks and secured
at the top of the head. In dressing injuries of the fore-head,
back or sides of the head, the centre of the bandage should
be laid on the wound, and the ends earried around to the
opposite side of the head and tied there, or crossed, brought
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back, and tied over the wound. Similarly, when the upper
or lower limbs are wounded, the centre of the bandage shoula
be laid on the injured spot, and the ends carried around the
limb, erossed, brought back, and fastened over the wound
(Figs. 18 and 19). An wunfolded bandage makes an admirable
large arm-sling (Fig. 14), and is especially adapted for ban-
daging the head for scalp wounds (Figs. 11 and 12), the
chest (Figs. 15 and 106), back, hand (Fig. 18), foot (Fig. 18),
the stump of a limb—a portion of which has been forn or
blown away by an accident, or on the battle-field (Fig. 16),
and (if used with a second bandage), also the shoulder
(Figs. 13 and 16), and hip (Fig. 17).

The different ways of applying an unfolded bandage are
explained in the descriptions of the various woodcuts (Figs.
11 to 18).

First Ao To THE INJURED,

General precautions.—You should always remember that
when giving aid to the injured, you are affording but tem-
porary help, with the hope of relieving the sufferer’s pain,
preserving his life, and preventing any aggravation or in-
crease of his injuries, until the arrival of medical assistance.
To begin with, there are eertain gemeral precautions which
you should always bear in mind when helping an injured
person, irrespective of the nature of the hurt, whether a
wound, a broken limb, or other result of violence.

(a) People are liable to turn sick, giddy, and faint, when
injured : so do not keep a patient standing, but on the con-
trary, put him to lie down, or at all events fo sit, while you
are attending to his needs, and if he should faint right away,
lay him flat on his back, with his head on a level with, or
rather lower than, his body.

(b) Persons who are injured suffer more or less from
““shock ”: that is to say, they are to a greater or less
extent, anxious, depressed, tremulous, pale, faint, chilly,
the skin often feeling quite cool and eclammy, and the
sufferer eomplaining of cold and shivering: so you should
therefore always avoid, as far as possible, undressing the
patient. It is of course necessary to completely expose a
wound before dressing it ; and to lay an injury bare, so as to

see it at its worst at once, and so that you can understand

what to do for the best: but this may be accomplished with-
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Fie. 13.—Bandages for Shoulder, Hand, Elbow ; and a Small Arm-sling.

irections.—Kor wounds of the shoulder, lay an unfolded bandage over
thfz}‘fgulder so that the point rests on the side of the neck and the lower
border across the middle of the upper arm; carry the ends around to the
inner side of the arm, cross them, bring them back-and tie them on the
auter side of the arm. Take a second bandage, folded broad, and place one
and over the shoulder of the injured side; raise the arm gently, bringing it
ecross the middle of the bandage hanging down in front of the chest; then
earry the other end of the bandage upwards in front of the wrist, over the
shoulder of the sound side, and tie the ends together behind the neck (thus
making a small arm-sling). Finally, pass the point of the first bandage
under the sling, double it back, and pin it at the top of the shoulder (thus
completing the bandage for the shoulder). For wounds of the hand, lay the
hand on an unfolded bandage, so that the fingers are directed towards the
point, and the wrist rests on the centre of the lower border; turn the point
backwards over the fingers to the lower part of the fore-arm; and lastly,
wind the ends aronnd the wrist, eross them over the point, carry them around

again, and tie on the opposite side,

.
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out stripping the patient. Thus, if the lower limb is injured,
you should cub or rip up the seam of the trousers, and if
needful, eut open the boot and stocking—de not pull them
off, If the upper limb is wounded, cut or rip up the seams
of the sleeves of the coat and shirt; and if it is the trunk
which has sustained injury, you ean generally expose the
part by unbuttoning the coat, waistcoat, shirt or trousers.
It may be necessary also to loosen portions of the clothing
which appear to be fastened too tightly, and to interfere with
the breathing or the cireulation of any part of the body; such
as the collar, necktie, waisteoat, braces, or, in soldiers, the
tunie, waisthelt, or the other accoutrements.

It is possible that, after assisting an mjured man to his home
or to a neighbouring cottage hospital, you may be called upon to
help in undressing him for bed ; and in doing this you should
be careful to take the clothes off the sound side first, and
then to remove them gently ( cutting or ripping them if there
is the slightest difficulty) from the iniured side. Should you,
on the other hand, have to assist in dressing a patient, pull
the clothes first very carefully over the mjured arm or leg,
and then proceed to dress the sound side.

(¢) 1t is commonly thought that, because people who are
injured frequently suffer from thirst and often become faint,
depressed, and chilly, it is necessary to give them a quantity
of brandy, whiskey, or other stimulant, This is altogether a
wrong and mischievous idea, and the sooner you disabuse
yourselves of it the better. Should an injured person turn
very faint, or be much lowered and depressed by ¢ shocl,”
then (i there is mo risk of bieeding) a small quantity of wine,
brandy, or other spirit, mixed with watler, may be given with
advantage ; but otherwise stimulants are hurtful, and should
be avoided. Indeed, if there is any danger of bleeding,
stimulants aggravate the danger by increasing the force of
the heart and the circulation.

The following remarks by Surgeon-General T. Longmore,*
in connection with this subject, are just as applicable to those
injured during times of peace, as to soldiers wounded on the
battlefield. ‘The patient who has fallen from shock, or from
faintness, will recover from gradual restoration. of circulatory
action where he lies, or may be carried away on a stretcher
without material harm resulting from his eondition ; in some

¥ Qunshot Injuries,
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particular instances even with more advantage than if he had
been roused from it by the administration of some of the
usual remedies.......... Water is the natural beverage for
relieving thirst, and under ordinary eircumstances 1s the only
one that should be nsed among wounded in the field. In
warm weather the coldest water from a spring will be the most
arateful and the most appropriate; in wmfter, cold drinks are
in a great degree hurtful. The depression of nervous energy,
and of the temperature of the surface of the body, by exposure
to eold; the aggravation of these depressed conditions when
there has been loss of blood, naturally indicate that whatever
beverages are given should be in a state to add x_varmtl} to
the frame, and within due bounds, vigour to the circulation.

Fic. 14.—Large Arm-sling.

Direclions.—Take an unfolded bandage, place one end over the shoulder of
tlie sound side, allowing the other end to hang down in front of the patient,
and drawing the point well behind the elbow of the injured arm, carefully
bend the latter and place the fore-arm across the middle of the bandage,
then raise the lower end of the bandage, carrying it over the shoulder of the
injured side, and tie both ends behind the neck, finally bring the point well
around the elbow and pin it in front. The sling should be so arranged that

the hand lies at a higher level than the elbow.

Warm weak tea or coffce, warm broth, are really the only
snitable beverages under such circumstances.........if em-
cumstances ever admit of their being given, the opportunity
should not be neglecied. They are restoratives of vital
importance. They become all the more essential when a
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wounded soldier hus remained long without any attention,
when he has been lying on wet ground, or exposed to rain
or snow. Opirituous stimulants may often be given with
benefit under these speeial cireumstances, when other liquid
réstoratives are not at hand; but they should be administered
cautiously, only in small quantity, and then diluted with
water. If it be possible to combine them with heated water,
their effect will be all the more advantageous,”

(d) The injured man should have the benefit of as
much fresh air as possible, so do not allow idle and
ignorant people to crowd around him: he should on no
account be teazed, pulled about, moved, or even touched
unnecessarily and aimlessly, therefore consider calmly, but
quickly withal, whatis best to be done, and then act promptly
and without any fuss: he should, unless the case is a trivial
one, be placed under medical treatment as soon as practicable,
therefore it is your duty to see that a messenger is at once
despatched for a doctor, or that steps are taken to carry the
patient in a proper manner to his home, the hospital, or
other spot where lie may reeeive professional assistance,

Tae First Dressing oF 'WoUNDS,

Wounds (that is to say, injuries in which the skin, flesh,
or other soft tissues are laid open) differ considerably in
character according to the way in which they are caused:
thus, some are clean cut, or incised, as the gashes made by
razors, knives, and swords; others are torn, or lacerated, the
edges of the wound being jagged and irregular; or they are
accompanied by much crushing or bruising of the parts, and
so are called contused wounds; or they are deep, out of all
proportion to their breadth, such as the injuries caused by
stabs, sword and bayonet thrusts, blows from picks, &e.,
and are spoken of as punctured wounds; and, lastly, there
are gunshot wounds, which, as the name implies, are caused
by explosive weapons, such as rifles, cannons, sporting guns,
and pistols.

You never know where you may be, or under what ecir-
cumstances you may be placed, when called upon fo give
assistance in cases of wounds; you may be at home, with
plenty of clean water, sponges, towels, and sticking plaster
at hand; you may be down a coal-pit, with nothing by you
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suitable or econvenient ; or you may be in all the turmoil and
excitement of the battle-field. But in any case your atten-
tion should be directed to the cleansing of the wound from
all dirt and impurities; the arrest of bleeding ; the replacing
of the edges of the wound as nearly as possible in their
natural position; and, lastly, the application of a simple
clean dressing by means of a handkerchief-bandage, in order

F1g. 15.—Bandage for Chest—from hofore,

Directions.—Take an unfolded bandage; lay it on the chest, placing the
point well over the shoulder and the lower border across the front of the
body; carry the ends around and tie them over the back-bone; draw the
point down behind the shoulder and tie it to one of the ends of the knot (as
shown in Fig. 16), or pass it under the knotted part of the handage, double

it back and pin. An unfolded bandage may be applied to the back in a
similar manner.

to protect the wound from cold winds, hot rays of the sun,
msects, dust, and other impurities; to support the injured
part; and to make the patient as comfortable as you can
until he has the benefit of skilled aid. |

Cleaning the wound.—It is necessary to pick out any pieces
of glass, bits of coal or stone, splinters of wood, fragments of
clothing, efe., which may be sticking in the wound; and to

R AR T IO
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remove dirt, soil, mud, sand, and similar impurities (if you
are in a position to obtain clean water) by thoroughly wash-
ing the wound and the surrounding parts. Spring water,
the water of rivers and brooks, or even sea-watber, may be
used for this purpose ; but rather than use dirty water 1t is
better not to wash the wound at all, as by so doing, you may
poison it; and, for the same reason, when dressing wounds
you should always be careful to work with clean fingers, If

F1c. 16.—Bandages for Chest, Shoulder, Head, and Stump of Arm—
from behind.

Directions,—To bandage the stump of a mutilated limb, cover the end of
the stump with an unfolded bandage, drawing the point up on one side of
the limb and the lower border on the other; -then carry the ends around the
limb and tie them over the point so as Lo secure it, or cross them over the
point and tie on the opposite side. (See also Tigs. 11, 12, 13, 15).

you are at home, or otherwise conveniently situated, it is
best to add a little carbolic acid to the water (about 1 to 40).
The articles used in washing the wound, as sponges, towels,
handkerchiefs, or pieces of linen, should be secrupulously
clean; indeed, to ensure cleanliness when large numbers of
wounded have to be attended to, as in military campaigns,.
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it is safest to avoid the use of sponges altogether, and to
cleanse the wounds with fresh clean bits of tow, linen, or lint,
throwing the latter away immediately after use. The water
should be cold, for the purpose of checking the bleeding.

In the case of wounds which arc perfectly clean and freo
from all impurities, washing is not needful ; and when a clot
of blood has formed in a wound, you should on no account disturb
it either by washing or meddlesome fingers, as you may
thereby start fresh bleeding, If the wounded part is hairy—
as, for example, is the case in scalp-wounds*—it is better,
should you have time, and happen to have a pair of scissors
about you, to clip off all the hair immediately around the
injury.

Arrest of bleeding.—Should a large blood-vessel be injured—
the bright red blood spurting violently out (as in bleeding
from an artery), or dark purple or blackish blood flowing
down in a continuous stream (as in bleeding from a vein)—
then all your efforts must be promptly and vigorously
directed to stopping the bleeding. In such zn emergency,
your entire and undivided attention must be given to the
arrest of the bleeding, in order to save the patient’s life; and
the methods of doing this will be explained to you in the next
lecture. In the generality of wounds, however, such as you
so frequently meet with, the bleeding is not profuse; the red
blood oozes, drops, trickles, or runs off from the entire raw
surface of the wound (bleeding from the capillaries), and the
bleeding is readily checked by cold water, the pressure of the
dressings or bandages, and a raised position of the injured

art.

F ey lacing the edges of the wound in their natural position.—
In wounds of the head a portion of the scalp is sometimes
found hanging down; and in other injuries, particularly of
the lacerated or torn variety, there is often considerable dis-
placement of the skin, I need hardly say that the injured
parts—freed from all grit, dirt, splinters, &e.,—should be put
back in their proper position as quickly as possible, and kept -
in place, as far as practicable, by a simple dressing and a H 1
bandage. This specially applies to wounds of the face, s0 as ;‘_'g Fig. 17.—Bandage for Hip. Bl

to lessen the risk of disfigurement; indeed in all the clean-cuf Directions.—For wounds of the thigh, lie a bandage, folded narrow,
wounds—even in slight ones—where there is much ga,ping 3 arcund the waist like a belt (this is not required if the patient has an or-

. s . . , k 3 dinary waist belt). Take a second bandage, unjfolded, and apply it with the
and dlﬂlcdty 1n keepmg the edges togethel, the sooner the 1 point directed upwards, the centre on the wound, and the lower border

alid of a surgeon 18 procured the befter, so that the wound across the front of the thigh; carry the ends around the thigh, cross them,

* The skia coveriag the upper portion of the head is termed the seal. bring them back and fasten them by piuuing or by & reefuct; pess tho
H 3 .

may be stitched; thereby rapid healing of the wound will
probably follow, and disfigurement will be lessened or alto-
gether avoided. . B
In wounds of the belly, accompanied by the protrusion of
a portion of its contents, as, for instance, a part of the in- o
testine, the protruded parts should, if practicable, be washed .
with warm water, and carefully pressed back into their place, S
the patient should be placed in a comfortable lying-down
position, and medical aid procured as speedily as possible. -
Dressing and bandaying of the wound.—Iold up a piece of o
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48 AMBULANCE LECTURES.

lint, linen, muslin, shirting, gauze, or any fragment of rag
or handkerchief that is clean and soft into a pad; wet it, if
you have the opportunity, in cold clean water ; then apply it
smoothly to the wound, and bind it on with your triangular
bandage, handkerchief, or scarf. That is called a cold water
dressing, and it is the best application in cases of contused and
lacerated wounds ; though very simple, it is amply sufficient,
in the majority of skin and fiesh wounds, to keep the edges
of the wound in place, to stop the bleeding, and to protect
the wound from inscets, dust, and other impurities. Should
carbolic acid be available, it is better to add a few dvops
(about 1 to 40) to the water before wetting your pad. If
clean water is not to be got easily, as may happen, for in-
slance, on the battle-ficld, or in the depths of a mine, you
may use the same materials—lint, linen, &e.,—without wet-
ting them—that is diy dressing; this kind of dressing ig
usually applied in cases of incised wounds; but it has, how-
ever, the double disadvantage of being somewh:t irritating to
the wound and of sticking firmly te the raw swrface and
edges, so that its removal, when surgical help is obtained,
i1s only effected with a good deal of trouble and with con-
siderable distress to the patient. The disadvantage of dry
dressing is not so noticcable in civil life, for the services of a
doctor can usually be procured within reasonable time; but
1t 1s very different in milifary campaigns, when it may be
long, perhaps several hours, before an injured soldier reaches
a position where he can have the first simple dressing—stuck
fast and close to the wound, by thabt time—removed. It is.
urged, therefore, by military suigeons, that, in the absence:
of clean water, other means should be adopted to moisten the
first dressings of wounds, Deputy Surg.-Gen. R. Wolseley
suggests that the lint or bandage first applied to wounds
received on the battlefield should be wet with Rangoon oil,
which is used for cleaning rifles, and forms part of a soldier's
equipment. In the battles around Paris, in 1870-71, charpie—
a soft downy material, made by scraping and unravelling
Jinen—moistened with glycerine and water ¢ was found to be
the best application for immediate use to wounds” ;* and in
the Ashanti war, a little simple ointment was smeared over
the lint used as a first dressing to prevent the sticking of the
wounds,

* Gunshot Injuries, Surg.-Gen, Longmore,
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In the case of clean cut (or dncised) wounds, should you
be at home, near a chemist's shop, or in any place where
sticking plaster is close at hand, it is better to draw the
edges of the wound well together, and strap them across with
strips of plaster, before putting on your pad ; taking eare to
leave spaces between the strips, so as to allow room for any

dischm.'ge to escape.
Having applied your pad, and fixed it securely by put-

I'16. 18.—Bandage for Foot.

Directions.—For wounds of the foot, s read out an .
place the fo_ot on the centre of it, with ti:e Ii:','oes directed gglf{f.(:ll‘ggltlll)g n}ii%i,
turn the point over the toes to the back of the foot or the instep; raise the
lower border behind the heel, draw the ends forward, crossing them on the
top of the foot and tying on the sole, or crossing them again on the sole and
tying on the top of the foot or around the ankle, '

ting on a triangular bandage or handkerchief in one or other
of the ways, according to the position of the wound, which I
have alveady deseribed (p- 38, ete.), and illustrated by diagrams
(Figs, 11 to 19), you should nexf see that the injured p?zrt is
placed in an easy position and properly supported, so that the
Patient may walk away—or be carried off, or assisted along—
from the scene of the accident with as little pain and dis-
comfort as possible, and without any aggravation of his
mjuries.  Thus, if the upper limb is wounded, it should be
placed in a sling (Figs. 18 and 14); and if it is neecessary to
pPlace the patient in a lying down position (on a streteher
for. stance), he should be laid either on hig back, or on the
unmjured side; if the lower limb is mjured, it should be
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ropped up by folded clothes, uniform, straw, hay, or a . . _ . . - SRl

lrinaﬁ)l:s’ack, flmd, if necessary, further supported and steadied ; improvise a trmngulm: baqdage, which, properly al.)phed, will N

by being bound to the sound leg, the patient being laid on serve as a protective covering to the wound, and, if you are

his back with a slight inclination towards the injured side; : luckily able to wet it with clean cold water, it will keep the

if the chest is injured, more especially if the breathing is injured part cool and comfortable until medical assistance is

difficult, the patient should be placed in a half lying down : procured. ' . . - {
;):)sitil:m, Wi{;h1 his head and shloulders well raised and his Before leaving this subject, I wish to warn you of the risk y

body inclined towards the injured side; if the belly is of totally neglecting slight wounds, such as small cuts, _-_-"f-'-
wounded, the patient should be placed in the lying down lacerations, abrasions, pricks, and scratches, which—though |

position with his knees well drawn up (and supported, ii annoying, and often very painful-—are not serious enough to

i :¢.)—on his back, if the wound interfere with your Wor}(. Sp]intprs, bits of grit, &e., un- Kl -
;1Seei(;{lfui}l,.011115{; f](illiltecgncltfiillil:gl,l 1%?1 )sidoel? i;lstheq b ut the begded a,iti_ first 311{3(111 lefft 1mbtgdded% 1n‘thetfles}1, often li)ead to E“ )
;_1n 1ront, ! i or lace the inflammation and the formation of a ‘“ gathering” or abscess; |
side ; if the head is wounded, and it 1s necessary to place small cuts and trivial scratches, altogether neglected, fre- . h §

quently become poisoned by the entry of dirt and other im- G
purities with a similar result, viz., inflammation and abscess;
and so through want of the simplest precautions, many a n‘.fg{' o
finger has been lost, many a hand ecrippled, many a large i
abscess formed, and many a workman unfitted for labour B
N -] and forced to depend, during several weeks, for subsistence
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on his club or the parish. Therefore, in slight injuries, which
are everyday occurrences with most of you, be careful to pick
out any splinters or pieces of grit, and wash away, if neces-
sary, any dirt that may be present; and then bind a strip of
clean rag, or a folded handkerchief over the wound to pre-
vent the entrance of dust or other impurity. Perhaps you
may have some difficulty in doing all this in the midst of
your work; but on your return home, after your day's
employment, you should take the opportunity—when having
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if your usual wash—to carefully cleanse even the most trivial il

3 scratches and abrasions with warm clean water (to which a i i

little carbolic acid, if you chance to have any, may be advan- H;'f

e tageously added), afterwards strapping the injured part with el

Fi6. 19.—Bandage for Knee. i isticking pla,;ttlecrl, c%nil bidnkdin ii} over dwiltlh alstrilg of clean ':

. . i ¢ rchief ; and this should be done [; TS

atient in a lying down position, care must be taken that the % me.n or a loldea nandkerchiel; an X : ihel

?njured part does not press against the stretcher or convey- i s:g;g ﬂev:;gnghélg; 1:3)113'1322 x(;ioy c::‘% ;la,g ?l?bouﬁé 1 have " |
ance; and lastly, when carrying a patient in the lying down E Jy seen ‘ ilered irom abscesses 1n .
o . | chould i all enses be keot low and mot i the arm-pit, and another who lost a portion of a finger, fromE Bag

position, his head should m all ea I neglecting these simple precautions, SR

g RS

pressed forward on the chest. .

It may possibly happen, on some rare occasion, that,
meeting with a wounded man, you are unable fo lay your
hand on any clean material suitable for a dressing; buf
should you have a fairly-sized handkerchief, you can always
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First FieLp DrEssings.

Such great numbers of injured men need assistance on the
battle-field ; so destitute are troops on active service of any-
thing soft. clean, and suitable for application to wounds;
and so difficulf is if often to obtain, in the midst of military
manceuvres, even the simplest appliances just when most
urgently required, that it is very mecessary all soldiers,
engaged in military campaigns, should be provided with such
materials as are best adapted for the first simple dressing
of wounds. Aceordingly, in the present day, the troops of
many nations—bub more particularly, I think, the military
forces of Germany—are supplied with small and conveni-
ently shaped packets of a few useful articles (such as a
triangular bandage, lint, pins, &e.) which are earried or sewn
in some special part of the uniform. Our own soldiers, in
the Ashanti War, were provided with a first field dressing,

e R L Py U U e e e e e el dre e ket . v B et kel IS TR .

FIRST FIELD DRESSINGS, b3

any the worse, for the tin-foil covering stops evaporation of
the carbolic acid, &e., with which the pads of tow and gauze
bandage are impregnated, and also protects the dressings
themselves from the effects of external damp or moisture ;
moreover, the outer casing of parchment paper, besides re-
taining the various articles of the packet together in a neat
and handy little parcel, serves to keep out dust, sand, dirt,
&e. 5 to save the inner envelope of tin-foil (which is readily
torn) from being ripped by contact with sharp, rough, or
pointed hard substances; and lastly, it is itself a suitable
material on which to print the list of the contents of the °
packet and the directions for opening it. The flour-paste
used for fastening the parchment-paper covering is prevented
from going bad and secured from the attacks of insects by
the perchloride of mercury with which it is impregnated.

As to the use of the different articles in the packet—the
carbolised pads of tow may be applied either separately to
the two wounds caused by the entrance into, and exit from,
the body of a rifle bullet; or they may be used, placed to-

Al T e

which consisted of a triangular bandage, a packet of lint gether, as a first application to a sword cut as long as 7 in.,

smeared with simple ointment and enclosed in waxed paper, or to a shcll wound as large as 8 in. broad by 5 in. long; the %z!
two safety pins, and some ordinary pins, all these articles tin-foil—if it is thought desirable—may next be carefully laid i
bemng made up into a small flat pareccl (measuring 4 in. by over the tow, as it serves to keep the pads moist, if these -
8 in. by 1 in.) covered with waxed paper, and carried in a % have been steeped in water before their applicdtion, and in A
breast pocket on the left side of the tunic. The first field i any casc prevents the evaporation of the carbolic acid from !5--.1‘13 |
dressing packet now adopted for use in the British service is 4 the dressing—both of which points seem of considerable i
one that was devised by Surg.-Gen. Longmore, and is com- 2 importance, as it may be several hours or even a day or two i
posed of two pads of earbolised tow (that is, tow 1mmpregnated 3 before the patient has a chance of having his hurts again HH
with wood tar to which 10 per cent. of carbolic acid has been i attended to; the gauze bandage is used with the safety pin j“i |
added), measuring, dry, 4 in. by 8 in. by §in.; a carbolised 5 to secure the dressing in ifs proper position and to afford e
gauze bandage, 2 yards long and 4 in, broad, with cne safety E support to the injured part; and the triangular bandage is Rk
pin; a triangular bandage of unbleached calico, of the usual 7 used, according to circumstances, either to cover and fix the s
size, folded and fastened together by four ordinary pins; a 3 dressing with greater security, to make a sling for the arm, i

S

piece of tin-foil, measuring 74 in. by 10 in.; and a cover of

R
o

or to bind on splints. | S

parchment paper, secured by flour paste impregnated with %
per cenf, of perchloride of mercury; the whole of these
articles being arranged in a little parcel weighing only 4 oz.,
and measuring only 41} in. by 8% in. by % in.

The first field dressing packets are free from disagreeable
smell, as the two coverings—the inner one of tin-foil, the
outer one of parchment paper—effectually prevent the escape
of any tarry odour from the carbolised pads; the packets
also can be kept or stored up for several years without being

Now, if every soldier of an Army Corps, in time of war, is
provided with one of these first field dressing packets, placed
n a particular part of his uniform which is known to all and
easy to get at, materials for a simple temporary dressing will
always be at hand—no matter under what circumstances
injured soldiers may be situated—by which wounds may be
covered, protected from cold, insects, dirt, and other impuri-
ties, and the injured parts supported, until the patients can
have their hurts attended to; and the tar and carbolic acid
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54 AMBULANCE LECTURES.

with which the dressings are impregnated will prevent those
putrefactive changes which are so apt to be induced in
wounds by the dirt, impurities, and unhealthy influences to
which soldiers, during active service, are unavoidably ex-
posed. A supply of these liftle packets was forwarded for
the use of our troops during the military operations in Egypt
and Bechuanaland ; and Surg.-Gen. Longmore tells me that
on examining some of the packets which were taken out to
the Soudan and brought back after the Soudan expedition
returned, he found the parchment paper and tin-foil covers,
in spite of the heat, had prevented all escape of tarry mate-
rial and carbolic acid from the dressings they enclosed.

It would doubtless be an improvement if the {riangular
bandages in these packets were ¢ illustrated '’ —that is,
marked by diagrams shewing the methods of applying them—
stich as Iismarch’s bandage (Fig. 7), the bandage supplied
by the St. John Ambulance Association, and the bandage
issued by the St. Andrew’s Ambulance Association. If is
very important, too, that the packets should be ecarried
securcly in some particular part—settled by the authorities—
of the uniform; and not in the knapsack or valise, or it will
inevitably be missing when most urgently needed. During
the Ashanti war, the packets were carried within an inside
pocket in the left breast of the soldier’s tunic; but Surg.-
Gen. Longmore now suggests that a suitable pocket may be
made, with a flap for buttoning over it, outside the left breast
of the tunic. Surg.-Major Evatt, on the other hand, thinks
that there is room for a small leather pouch on the waist-
belt, on the left side, in which the packets could be carried.
But whichever position may seem the most suitable, even-
tually, to those in authority, “ibis,” as Surg.-Gen. Longmore
remarks, ¢ very important that a field dressing packet should
be so placed that every one, whether surgeon, orderly, or
soldier, should know where to find it, and should be able to
geb at it without difficulty, in case of need.”’*

% Remarks on *‘ First Field Dressing Packets,” by Surg. -Gen. Longmore,
Army Med. Dep. Reports, vel x2v.
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BLEEDING OR HEMORRHAGE, 65

LECTURE II.

Breevine or HaMorRHAGE,

The general direction of the main arteries indicating the points where the
circulation may be arrested by digital pressure or by the application ot
a_tourniquet—The difference between arterial, venous, and capillury
bleeding, and the various extemporary means of arresting it—First aid
1 cases of internal bleeding.

I wiLn try and explain to you this evening the best ways of
giving assistance in cases of bleeding or hemorrhage : and if
you will bear in mind what I told you in the last lecturc
about the organs of the circulation—the heart, the arteries,
capillaries, and veins—you will more easily understand
my remarks, Remember that the heart acts as a strong
pump driving bright red healthy blood through a number of
tough elastic tubes all over the body to every tissue and every
organ. These tubes, or arteries, divide and branch again
and again, thereby becoming smaller and smaller until they
ab last end in an immense network of extremely thin and
minute tabes—so small that they can only be seen with the
ald of a microscope—ealled capillaries. The blood flows on
thl:oug_h the capillaries, and these join together and gradually
unife into larger tubes which pour the blood, now dark, and
Impure, into the thin flabby veins. The veins convey the
dark blood back to the heart, whence it is forwarded on to
the lungs to be purified before it is returned—bright red
once more—to the left side of the heart to be driven again
over the entire body.

_ Now, you observe that the circulation of the blood consists
In the blood being driven through a complete system of
t_ubes; and therefore if there is any escape of blood, or bleed-
tng, one or more of the tubes must have given way. The
quantity of blood lost, too, will depend on the size and
number of the tubes injured, as well as the force with which
tke blood is driven along them; and the colour of the blood
and the way in which it flows out of the wound will depend
on the particular portion of the system of tubing that is
Injured. Thus, if an artery is opened, bright scarlet blood
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