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GeNERAL:—The adoption of a regular scheme of instruction for
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however, been freely drawn upon for material and illustrations used
in the present volume, and the indebtedness is hereby acknowledged.

Very respectfully,
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Major, Surgeon, U. S. Army.
WASHINGTON, January 1, 1gob.
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The genera! size, plan, and scope of the work remain, however,
unchanged.

CHARLES FIELD MASON.
WASHINGTON, January 31, 1900,
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PART 1.
THE HOSPITAL CORPS IN POST AND FIRLD.

CHAPTER 1

‘*  THE HOSPITAL CORPS IN POST.

THE medical department consists of 2 medical corps and 2 med-
ical reserve corps, and the hospital corps, the nurse corps and dental
corps.

The hospital corps consists of sergeants first class, sergeants, cor-
porals, acting cooks, private first class, and privates. The ser-
geants first class, and sergeants correspond to the former hospital
stewards and acting hospital stewards; the number of the former is
at present limited by law to 300; the number in the other grades is a
matter of regulation; at present there are allowed 350 sergeants and
50 corporals; the total number of privates first class must bear a
relation to the number of privates, not exceeding two to one. All
original enlistments are in the grade of private.

Enlisted men may be transferred from the line to the hospital
corps as privates. Married men are not accepted as recruits, nor
transferred from the line for service in the corps. Candidates for en-
listment should apply to a post medical officer or to a recruiting
officer. Applicants who have graduated in pharmacy, or who have
had training as nurses in civil hospitals, should present certificates of
their special qualifications. Slight physical defects which, under
existing orders, would disqualify for the line, do not disqualify for
enlistment in the corps, provided they are not of such a character as
would interfere with the full performance of the duties of a sanitary
soldier in garrison or in the field. If a candidate is accepted he is
forwarded to a company or detachment of the corps for instruction
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in: 1. Discipline and the duties of a soldier; 2. Care of animals and
equitation; 3. Drill and field work; 4. Anatomy and physiology; s.
First aid and personal and camp hygiene, including the sterilization
of water and disinfection; 6. Nursing; 7. Army Regulations; 8. Cook-
ing; 9. Materia medica and pharmacy; 10. Elementary hygiene; 11.
Clerical work. All privates are instructed in the first six subjects,
and those who show special aptitude take the complete course.

Field hospitals and ambulance companies maintained in time
of peace are utilized so far as practicable in teaching recruits dis-
cipline and the duties of a Hospital Corps soldier. The course of
study taught recruits while with these organizations is supplemented
by practical instruction at posts and in the field after their assign-
ment to other commands.

The course of instruction requires a period of four months, with
two months additional for advanced instruction in selected cases.
The usual routine consists of three hours’ indoor and two hours’ out-
door instruction daily, except Saturday and Sunday.

The course for noncommissioned officers comprises the following
subjects: Sanitary administration, pharmacy, ‘clerical work, minor
surgery, mess management and Army Regulations. Privates first
class and privates who are candidates for appointment as noncom-
missioned officers are required to take this course; and in addition
the regular course prescribed for their grades, or any part of it, if
deemed necessary by the officer in charge of instruction.

Privates first class or privates of the hospital corps who have
shown special proficiency may be recommended for promotion by the
surgeon. To test their capacity for performing the duties of a non-
commissioned officer, they may be first detailed as lance corporals.
Before being appointed sergeants they must pass an examination as
to physical condition, character and habits, and general aptitude,
and in the principles of arithmetic, in orthography and penmanship,
in materia medica and pharmacy, care of sick and ward management,
minor surgery and first aid, elementary hygiene, cooking and mess
management, Army Regulations, clerical work and hospital corps
drill.

Sergeants who have served a year as such, or enlisted men of the
hospital corps who served as hospital stewards of volunteers or acted
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in that capacity for more than six months during and since the
Spanish-American war, may be appointed sergeants first class upon
the recommendation of the Surgeon-General, provided they have
successfully passed a more extensive and detailed examination in
the above subjects than is required for promotion to the grade of
sergeant. A reéxamination before his first reénlistment may not be
required if his commanding officer and the Chief Surgeon concur in
the statement that the candidate has performed his duties efficiently;
but a reéxamination is called for before a second reénlistment, after
which no further examination is ordinarily required.

Army Regulations provide for at least one noncommissioned
officer and four privates at each permanent military post, with an
additional noncommissioned officer for everyadditional four privates;
six privates when the garrison is two hundred, and two privates ad-
ditional for every additional one hundred of strength.

The uniform of the hospital corps for ordinary wear is the same
as that of the line except that the facings are of maroon-colored cloth
and that the caduceus is the emblemof the corps. Privatesfirstclass
are distinguished from privates by wearing a caduceus upon the
sleeves of the blouse above the elbow. For duty in the wards,
kitchen, dispensary, and operating-room a uniform of white cotton
duck is worn. The hospital corps man’s equipment is detailed
in the Drill Regulations.

The duties of the hospital corps in time of peace are largely con-
fined to the hospital service; that they are many, varied, and impor-
tant may be gathered from the scope of the scheme of instruction
detailed in the following pages.

The peace hospitals of the army are of two kinds, post hospitals
and general hospitals; they are distinguished from each other by the
fact that the former usually receive only the sick of the post to which
they belong, while the general hospitals receive the sick from widely
separated commands. Some of the general hospitals are of a special
nature, such as that at Fort Bayard for the treatment of tuberculo-
sis, and the general hospital at Hot Springs, Arkansas, for the
treatment of cases requiring a course of bathing.

The duties of noncommissioned officers of the Hospital Corps
are to maintain discipline in hospitals and watch over their general
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police; to supervise the duties and assist in the instruction of the
members of the Hospital Corps in hospital and in the field; to look
after and distribute hospital stores and supplies; to care for hospital
property; to compound medicines; to prepare reports and returns;
and to perform such other duties as may, by proper authority, be
required of them.

The senior noncommissioned officer must be an efficient disciplin-
arian, expert clerk, accurate arithmetician, and a trustworthy phar-
macist, with as much knowledge of materia medica, therapeutics,
and minor surgery as will enable him to give sound advice and suitable
treatment in the minor ailments and accidents which in civil life are
dependent on the resources of domestic medicine or the knowledge
of the nearest pharmacist; in addition, he must have that higher
knowledge, for use in the wards, which enables the experienced nurse
to appreciate the condition of those who are seriously ill, that their
improvement may be fostered and all harmful influences excluded.
At small posts, during the temporary absence of the medical officer,
the unforeseen casualties and even many of the exigencies of military
life impose duties upon him the satisfactory performance of which
may be of the first importance to the individuals concerned.

The following rules for the interior administration of hospitals
are merely suggestive, with a view of securing uniformity in this
regard. The rules decided upon by the surgeon should be posted
in all the squad rooms and wards.

GENERAL RULES.

1. The senior noncommissioned officer will see that all men of the de-
tachment and all patients in the hospital are always present or accounted
for. Under the direction of the surgeon he is ordinarily in immediate
charge of the hospital and Hospital Corps. He will require all members
of the detachment to perform their duties quietly and treat the sick with
gentleness and consideration. He will at once check any loud talking,
whistling and singing, the use of obscene or profane language, or noisy
demonstrations in or about the hospital.

2. A formal roll call will be held at reveille and at such other hours as
may be designated. ‘‘Check’’ will be made at *‘taps.”

All noncommissioned officers and privates of the detachment will be
present at all formations and *‘ check’’ unless specially excused. No ward
will be left without proper attendance, and no member of the detachment
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will at any time leave the hospital bounds except by permission from proper
authority, of, in the case of emergency, in the execution of duty.

3. The squad rooms will always be kept clean, neat, and orderly.

4. Immediately after reveille each man will neatly fold his bedding, each
article separately, and pile it at the head of his bunk, beneath the pillow.
Beds will not be made down before 1 p. m., except in case of sickness or
other necessity, All clean underclothing will be neatly folded and placed
in the lockers, which will be uniformly packed; all other clothing will be
brushed and hung in the closets, or in a specially designated place. Soiled
clothing will be kept in the barrack bags. Shoes will be polished and
placed on the floor of the closets, or at thefoot of the bunks if there be no
closets. Civilian clothes will not be kept in squad rooms but in the store-
room, and will n6t be worn on pass unless special permission is obtained
from the surgeon.

5. A card bearing the name of the soldier will be attached to his bunk
and his accouterments will be hung, neatly and uniformly arranged, on
the foot endiron of his bunk (the Hospital Corps knife and belt will be
kept in the locker).

6. All bunks will be overhauled and cleaned each week, and, weather
permitting, the bedding and mattresses, together with the other clothing,
will be well shaken and hung out to air for at least two hours. Mattress
covers will be changed immediately before each monthly inspection, or
oftener if necessary. Sheets and pillow cases will be changed at least once
each week,

7. All public property in the possession of the men must be kept in good
order, and all missing or damaged articles accounted for.

8. The men will pay the utmost attention to personal cleanliness, each
will bathe at least once weelkly, hiz hair must be kept short, and his face
shaved, or beard neatly trimmed, and his underclothing frequently changed.
(See Army Regulations.)

9. Members of the detachments will wear the prescribed uniform at all
times when present at the post. While on fatigue they may the wear
fatigne dress. While on duty in wards, dispensaries, operating-room,
mess-room, or kitchens they will wear the white uniform if obtainable.

1o. All men on duty in the kitchen and mess-room will arise at least one
hour before reveille; all cther members of the detachment(unless specifically
excused) will arise at or before firat call for reveille,

11, Breakfast will be served 15 minutes after reveille, dinner at 12 m.,
and supper at 5 p. m. All men will go promptly to the mess-room at the
appointed time in proper dress.

13. Immediately after breakfast the hospital will be thoroughly policed
in every department. It must be ready for inspection at ¢ a. m., and
always be kept absolutely clean.

13. All lamps in use must be cleaned, filled, and made ready for lighting
before the moming inspection. The filling of lamps after dark is
prohibited.

14. The senior noncommissioned officer will keep an accurate account
of all public property and its place of distribution. Each man in charge
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of a department of ‘the hospital, as wardmaster, noncommissioned officer
in charge of the mess, etc., is responsible for the public property used
in his department; he will by frequent inventories assure himself of its
presence.

15. A noncommissioned officer or other man, upon his assignment to a
department of the hospital, will make himself familiar with the special
orders governing it, and all must familiarize themselves with the standing
orders of the hospital.

16. When necessary a noncommissioned officer in charge of quarters
will be detailed daily by roster from noncommissioned officers on duty
with the detachment, and an emergency squad will always be designated.

17. The noncommissioned officer in charge of quarters will go on duty
at ¢g.15 a. m., and will be relieved by his successor at the same time the
following day. In case of fire he will give the alarm and proceed as ordered
in fire regulations. He will make an inspection of all wards and quarters
at 11 p. m., will report all unauthorized absentees to the noncommissioned
officer in charge of the detachment at reveille the following morning, and
will see that all unauthorized lights are extinguished. Members of the
detachment returning between the hours of 11 p. m. and 6 a. m. will report
to him. He will be responsible for the efficient performance of the watch-
man’s duties.

18. The noncommissioned officer in charge of quarters will answer
night telephone calls and see that the proper medical officer is at once
notified.

19. The night watchman, when one is necessary, will go on duty at ¢
p. m. daily and remain on duty until relieved about 6 a. m. the following
morning. During his tour of duty he will be under the immediate orders
of the noncommissioned officer in charge of quarters when one is detailed,
or of the senior noncommissioned officer at the hospital. He will patrol the
hospital grounds at least once every three hours and will be constantly
on the alert for fires, lights, and unauthorized persons in or about the
hospital. He will at once report all unusual occurrences and violations of
existing orders which come under his observation to the noncommissioned
officer indicated.

20. Upon the sounding of an alarm of fire at the hospital all men of the
detachment not actually engaged in subduing fire, rescuing patients,
property, etc., will instantly assemble in the main hall of the hospital.

WARD RULES.

1. The wardmaster is in charge of his ward and the assistants and
patients in it. He will be obeyed and respected accordingly. He is
responsible for the nursing, care, records, and effects of his patients, the
cleanliness and order of his ward, and the public property therein. Wards
must be kept in order, thoroughly cleaned and aired daily, and frequently
vacated for cleaning and disinfection.
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2. No medicines or other medical supplies will be dispensed to any
person except od the order of a medical officer, or none being present, and
in an emergency, on the order of the senior noncommissioned officer of the
Hospital Corps present, who will note the prescription and report the facts.
Medicines prescribed for hospital patients will be administered by the
wardmaster, and the containers kept in a locked closet.

3. Convalescent patients will arise at reveille and make up their beds
before breakfast; they will perform such light duty about the hospital as
may be directed.

All patients will retire at 9 p. m., at which hour the ward lights will be
extinguished and talking must cease.

All other lights about the hospital except the authorized night lights’
will be extinguished at *‘ taps.”

4. Each patient’s hands and face will be washed, ordinarily, before
meals. Those unable to perform this service for themselves will be washed
and bathed by the nurse on duty. They must always be kept clean in
person and clothing.

s. Patients are prohibited from using towels, basins, toilet articles,
eating utensils, or articles of clothing pertaining to another patient.

6. Bed linen will be changed on occupied beds at least twice weekly,
and oftener if necessary to insure cleanliness. Whenever a bed is to be
occupied by a new patient clean linen will be furnished. All bedding and
clothing used by infective cases will when changed be at once disinfected.
Patients will remove shoes and clothing, other than the ward clothing issued
them, before occupying theirbeds. Any patient leaving hisbed, tobeaway
therefrom, will arrange his bedding in the prescribed manner of the ward.
The nurse on duty in the wards will inspect the mosquito bars and see that
they are properly arranged to exclude insects.

7. Smoking in the wards is prohibited, except when specifically pre-
scribed for bedfast patients by the ward surgeon. In such cases special
care must be taken to prevent the bedding from being set on fire. Patients
permitted to use tobacco will do so only in those places designated for this
purpose by the surgeon, and will be careful to deposit all burnt matches and
cigar or cigarette stubs in the receptacles prepared for the same.

8. Visitors will be allowed to see friends in the ward at a specified time,
when their presence will in no way disturb other patients; but female
visitors will not be permitted in the wards except when cases are serious and
then only by special permission of the surgeon.

9. No information regarding the condition or diseases of patients under
treatment will be given to anyone except those authorized under the regu-
lations to receive it.

10. Loud noise, boisterous actions, and gambling are forbidden, and
no food, intoxicants, or articles of any description, except as prescribed or
authorized, will be brought into the wards.

11. Rounds will be made by the ward surgeon at g a. m., and at other
times if necessary. At these hours all patients will be in or at their beds.

12. When an officer enters the ward * Attention’ will be called, where-
upon those about the ward and able to do so will arise and stand at *' atten-
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tion,” those lying in bed will cease reading or other occupation, and all
conversation will stop.

DISTRIBUTION AND RECORD OF PATIENTS.

Upon their arrival at the hospital the sick and wounded will
first be taken to the receiving ward, if there is one, or to the office,
where the treatment wards to which they are assigned will be con-
spicuously designated upon the blank spaces on the back of their
respective transfer cards. The patients should be removed at once
to the treatment wards designated. In distributing patients as
above due regard should be had to the diagnoses noted on their
transfer cards (unless the same are manifestly incorrect) care being
taken particularly to send infective cases to the proper isolating ward
or wards.

(a) If no transfer card comes with the patient his name, rank,
and regiment or corps, will be entered at the office or receiving ward
on a register card, spaces I to 5, and the treatment ward to which
he is assigned will be marked on the back thereof, as under the pre-
ceding section. A similar course will be followed in the case of
admissions to hospital from command.

(b) The transfer or register cards so marked will accompany the
patients to their wards as the warrant for their admission to the
same.

Upon reaching the treatment ward the patient will be promptly
stripped, bathed, clothed in clean hospital clothing and put to
bed, unless his condition indicates otherwise or a specific order
forbids.

The treatment sheet and the other clinical record sheets if
required will be begun immediately upon the patient’s admission.

The daily routine of the service of a post hospital begins at
reveille, when, after roll call, the wards are tidied up and breakfast is
served and cleared away before sick-call is sounded. Promptly on
this call a noncommissioned officer from each company brings his
sick to the place designated for their inspection; usually the hospital
or a dispensary. A medical officer examines each man, indicating in
the company sick report book those who are to be treated in hospital
and those who are to be excused from duty or portions thereof as sick
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in quarters, etc. Morning reports are then sent to the adjutant’soffice
for the information of the commanding officer. Prescriptions for
those in quarters are now filled, and the register of sick and wounded
i3 brought up to date by the careful entry of the morning’s changes.
After breakfast the wards are visited and the prescription and diet
orders recorded. After this the kitchen, dining-room, and other parts
of the hospital are inspected, and the regulation visit is at an end.
Emergency calls bring the medical officer to the hospital at any hour,
and generally, when serious cases are on hand, he may be expected
before retreat or tattoo. After the morning visit he attends to his pa-
tients in the families of officers, married soldiers, laundresses, and
other attachés of the garrison, and his prescriptions reach thedispen-
sary from time to time during the forenoon. By the time these are
filled the senior noncommissioned officer has posted the records, sup-
plied the wards with needful articles of bedding, etc., given directions
for the diet of the day, and provided the required supplies from his
subsistence stores and special diet fund and hospital fund purchases.
The afternoon may be devoted to instruction, exercises, or amuse-
ments, in the absence of special call for its occupation otherwise, and
the evening to study, or, at certain periods, to the preparation of
official reports and papers. The studies of the members of the corps
are naturally such as will fit them to act intelligently in all matters
relating to the management of the hospital and the sick and wounded.
Every medical officer supervises the instruction of his men and the
higher education of his noncommissioned officers; the latter guide
and perform similar offices to those who serve under them. The
medical officer is required by regulations to devote at least five hours
each week to instructing the men of the corps in their various duties.
These duties will eventually lead every capable member of the corps
tothe position of a noncommissioned officer; but besides this personal
influence they serve a higher end by preparing the corps for a
sudden expansion in time of war. When every sergeant is qualified
to undertake the duties of a sergeant first class, and every private
ready to step into a higher position, the expansion of the command
can be effected by merely recruiting for the lowest grade.

The senior medical officer is responsible for the timely and accu-
rate rendition of the reports and papers required in the service of a
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post hospital; but the work, except in the case of special and profes-
sional reports, is usually performed by a member of the corps, to
whom the clerical work has been assigned. For all routine reports
blank forms are provided by the War Department, and full instruc-
tions are printed on each of these to insure accuracy, the said instruc-
tions having the force of Army Regulations.




CHAPTER II.

IN THE FIELD.

THE duties of the hospital corps in the field are even more varied
and important than in time of peace and are apt to be more clearly
defined. ‘Thus some men will be assigned as litter-bearers, others as
nurses, orderlies, cooks, operating-room assistants, etc. It is neces-
sary that even privates should understand something of the field
organization of the medical department,.

Each infantry regiment has a detachment of the hospital corps
consisting of four noncommissioned officers and twenty privates,
with proportionate quota for similar organizations; for each division
of about 18,000 men there are four field hospitals, and four ambu-
lance companies.

The sanitary service in the field is divided into:

1. Service with the mobile forces, including camps and bivouacs,
marches and combats.

2. Service of the line of communications, including all sanitary for-
mations not accompanying the troops.

With the Mobile Forces.

The sanitary formations accompanying the mobile forces are:

Ambulance companies.

Field hospitals. .

Ambulance companies and field hospitals are not ordinarily attached
to units smaller than a division. They receive their medical supplies from
the sanitary supply depot at the head of the line of communications, or
from the reserve supplies accompanying the supply train.

Camps.—The ambulance companies and field hospitals generalty encamp
Like a battalion of artillery, with the transportation between the units,

In camps, regiments establish regimental infirmaries and not hospitals.
The infinparies care for emergency cases and the slightly sick or injured—
serious cases being promptly transferred to the field hospitals,

Marches.—Ordinarily, regimental medical officers march—the senior
with the regimental commander and one in the rear of each battalion unit.
Each officer is accompanied by an orderly, The remaining regimental
sanitary personnel usually march with the battalion units. Each regiment
is followed by an ambulance from the ambulance train. Unless otherwise
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ordered, these ambulances join their trains at the heginning of an engage-
ment. If aregiment operates alone, it is accompanied by three ambulances,
The ambulance companies and field hospitals of a division generally
march in rear of the division field train as follows:
Ambulance companies.
Ambulance company trains (in order of their companies).
. Field hospitals—troops, wagons.
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Fia. y—Ambulance Company Camp,

If an engagement is imminent, these organizations usually precede the
division field train, and ambulance companies (less ambulances and wagons),
or detachments thereof, follow the combatant organizations. For smaller
commands the march of the sanitary troops is similarly conducted.

Sick and wounded falling out during a march are placed in the regi-
mental ambulance; when this is filled they are assigned by means of diag-
nosis tags to the' ambulance train or other transportation. Weak and
foot-sore men may be relieved of their equipment and permitted to march
in rear of the regimental ambulance.

A man falling out from sickness or injury is sent with a pass showing
his name, company, and regiment or corps, to the medical officer in rear.
The latter returns the pass showing the disposition made of the man,
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The arms, personal equipment, and clothing of soldiers who fall out are
carried with them.

The horse, saber, and horse equipment of a mounted soldier admitted
to the ambulance, or otherwise disposed of, are taken back to the troopa
by the noncommissioned officer that accompanied him.
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Fro. 2.—Fian for Field Hoapital,

Upon halting for the night all but the trivial cases are transferred to a
field hospital or otherwise disposed of, Those unable to continue the march
are transferred to evacuation or other hospitals, or left under shelter—in
houses if practicable—with the necessary attendants until taken in charge
by the sanitary troops of the line of communications.
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When a command moves forward, the sanitary personnel is promptly
relieved by corresponding units from the line of communications. In
retreat the necessary personnel remains with the immobile sick and
wounded.

Combat.~-As far as practicable, commanders keep their senior surgeons
informed of contemplated movements in order that the sanitary service
may make proper preparations.

Unless duly detached, all sanitary troops accompany their units into
battle. During battle, however, the chief surgeons of divisions, subject
to the approval of their commanders, make such assignments of the division

Fio. 3~Regimental Hoapital.

sanitary troops as the situation requires. One surgeon from each regiment
is generally attached to an ambulance company or field hospital.

By direction of the regimental commander, the band may be assigned
to duty in the sanitary service.

At the beginning of an engagement the wounded are cared for by the
regimental sanitary troops. Those able to walk are directed to the rear;
the others are taken to sheltered places as soon as possible, out of the way
of advancing troops.

Diagnosis iags are attached to all wounded and dead as socon as prac-
ticable.
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IN THE FIELD,

Fic. 4:—The Liney of Surgical Assistance in Action.
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As soon as warranted by the situation, the following stations from front
to rear are established for the care of the sick and wounded:

1, First-aid stations—generally one for each regiment,

2. Dressing stations—generally one for each brigade.

3. Field hospitals—set up as required. ]

4. Stations for the slightly wounded—generally one for each division.
. The firsi-aid stations are established under ehelter by the regimental
surgeons as near the firing line as possible. If the enemy’s fire is such that
the wounded cannot reach the station, advantage is taken of trenches,
ravines, and other inequalities of the ground,

Search for Wounded.—After an engagement, commanders organize a
thorough search of the battlefield in their vicinity for the wounded, and
assist in their protection and removal,

The dead are collected by details from the line as soon as practicable
after the battle and disposed of as the commander directs. No body is
buried or otherwise disposed of without being identified and a proper record
made. '

Service of the Line of Communications.

The service is under the immediate control of the chief surgeon of the
line of communications. It includes the evacuation of the field hospitals,
establishment and operation of base and other hospitals, casual and con-
valescent camps, transportation of patients, return to the front of the men
fit for duty, transfer to general hospitals or home stations of men gravely
or permanently incapacitated, and the procuring and forwarding of medical
supplies.

The transportation of sanitary supplies and of the sick and wounded,
conforms to the schedules established by the commander of the line of
communications.

The sanitary formations consist of transport columns, evacuation hbs-
pitals, rest stations, base or general hospitals, contagious disease hospitals,
casual camps for sanitary troops, convalescent camps, and the necessary
supply depots, trains, ships, etc.



PART II.

ANATOMY AND PHYBIOLOGY.

IN order that the hospital corps man may intelligently perrorm
his numerous duties in connection with the sick and wounded, it is
necessary that he should understand something of the structure of
the human body and the functions of its various organs. It is not
intended to give him that little incomplete knowledge that is a *““ dan-
gerous thing,” but rather a knowledge which, while not like that of a
physician, is complete as far as it goes.

CHAPTER 1.

THE SEKXLETON AND JOINTS.

THE skeleton is the bony framework of the
body, gives it stability and form, and protects the
organs, while the joints permit of motion.

Bone is composed of about one-third animal
matter, mostly gelatin, and two-thirds mineral
matter, chiefly limesalts. The animal matter
gives bone its toughness and elasticity; this may
be demonstrated by leaving a bone for some time
in dilute acid by which the mineral matter is re-
moved and the gelatin alone is left; the bone
may then be tied in a knot. The mineral matter
gives the bone its hardness; the animal matter is
all removed by burning the bone which then be-
comes brittle as chalk. Young bones contain
more animal matter and are hence tougher and /i
harder to break; when they do break, the fracture [
is apt to be incomplete like a broken green stick, === ¢4
Elderly persons’ bones break easily because they Fio. f‘-mgg‘;
contain more mineral matter. tissue ; 5, compact tissues.
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If you saw a long bone across, the end will be found spongy or
cancellous, while the shaft is compact and dense. The shaft is also

hollow and contains marrow (Fig. 5).

Bone is covered by a vascular membrane, the periosteum, which
nourishes the bone; where the periosteum is stripped off, the bone is

F1G. 6.—Skeleton.

apt to die from insufficient
nourishment, the death of

~ the bone being known as

caries or necrosis.

The bones of the human
body number about two hun-
dred, without counting the

thirty-two teeth and some

accessory small bones; taken
together with the cartilages
they compose the skeleton.
Cartilage, or gristle, is an
elastic substance, like bone
without mineral matter; it is
seen extending from the lower
ribs to the breast bone and
covering the ends of the long
bones.

The bones are classified
as long, short, flat, and srreg-
wlar.

The long bones, of which
the thigh bone is an exam-
ple, form a system of levers
which support the weight of
the body and provide the
means of locomotion. The
short bomes, such as those
of the wrist, are found where
strength and limited motion
are the requisites; the fas
bones, of which the bones of
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the skull are an example, serve principally for protection; the
irregular bones are illustrated by those of the pelvis.

In considering the skeleton (Fig. 6) let us start from the verfebral
column, also called the spinal column, spine, or backbone. The
name verlebra is given to each separate
bone composing the column. The sep-
arate bones are not allowed to rub
against each other, but arc separated
by pads or buffers of elastic cartilage,
and at the same time tied together
with strong fibrous ligaments.

These buffers of intervertebral sub-
stance break up and distribute the
shock which would otherwise result
from falls or in jumping.

On looking at the spine (Fig. 7) it
will be observed that it increases in
size from above downward, which is
but natural when one considers the
increase in weight to be borne by the
lower part as compared with the upper.
The highest vertebra, those of the
neck, seven in number, and called
cervical, support the head only. Next
in order come the twelve dorsal, which =
in addition support the ribs, chest, and Fic. 7--Spinal Column. A,
upper extremities. In the next region, gﬂf:ut‘_l’u ; 'B:Edﬂnx;; €. lumbar;
the small of the back; are found the ' T :
five massive lumbar vertebrz, which have the entire trunk to
support. The vertebral column ends in two large masses of bone
known as the secrum and the coccyx or tailpiece. In the growing
youth the sacrum is composed of five separate bones and the coccyx
of four, but in the adult these separate bones are welded intc one
mass. :

Each vertebra consists of a solid body in front and an arch en-
closing a central cavity behind. When the vertebrz are in their
natural position one resting upon another, the arches together form
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a canal, the spinal canal, which in the living body contains and pro-
tects the spinal cord.

This spinal cord is everywhere in contact with the bony canal in
which it lies, so that when a fracture or dislocation of the spinal column
occurs a laceration of the
cord is almost certain to occur,
and it is this coincident in-
jury to the cord which gives
to these injuries their special
importance.

If the fingers are drawn
: along the center of one's

N back they come in contact
with a number of projecting
bony points; these are the
spinous processes of each
vertebra and are situated on

A, InnominauFl:;;os;._Bf':::::m; £, coccyx. the back of the arch.

Both the sacrum and
coccyx take part in the formation of the large girdle of bone met with
at the lower part of the trunk under the name of the pelvis, or basin
(Fig. 8), and which receives the weight of the body and hands it over
to the lower extremities at the hip joints. The sacrum forms the key-
stone of the arch, the sides of which are composed of the two innom-
inate bones or nameless bones, separated in front by a pad of cartilage,
and all locked together by powerful ligaments.

Within the pelvis are situated the urinary bladder in front and the
rectum behind, and, in the female, between the two is placed the
uterus. Each innominate bone consisted originally of the three
bones, the #ium, ischium, and pubis, but these become fused to-
gether so as to form one bone in the adult. On each side of the pelvis
is seen a cup-shaped cavity in the innominate bone, known as the
acetabulum, the purpose of which is to receive the spherical head of
the fesmur, so as to make the hip joint.

A joint is the place where two bones meet and move upon each
other; the ends of the bones are covered with smooth cartilage and
to still further prevent friction the cartilages and the whole joint are
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enclosed in a smooth, glistening membrane, the synovial membrane,
which secretes the synovia or joint oil.

Outside the synovial membrane the bones are firmly bound to-
together by fibrous Jigaments, while the joint is still further strength-
ened by the surrounding muscles. A joint, therefore, consists of
bones, cartilages, synovial membrane, and ligaments.

Joints differ very much in their character and the kind of motion
they permit. Thus we have the almost perfect freedom of motion
permitted by the dall-and-socket joints, like the shoulder and hip, the
more limited motion of hinged joints, like the knee, and the almost
motionless, imperfect joints, such as the suiures of the skull.

A dislocation is a slipping away of the joint surfaces from
each other to such an extent that they remain ‘“out of place”
and the joint is locked; in such a deep, strong joint
as the hip, violence is more apt to give rise to fracture
to than dislocation.

Entering into the formation of the hip joint is the
thigh bone or Jemur (Fig. g), the largest and longest
bone in the body. Like other long bones it has a
shaft and two exiremilies. The upper extremity con-
sists of a head, neck, and two trochanters. The head
is globular and attached to the shaft by a narrow neck
set at an angle; it is in this narrow neck that fracture
so frequently occurs.

The trochanters are merely bony knobs to which
muscles are attached to move the joints; the greas
{rochanter is the bone which you may feel just under
the skin on the outer side of the hip. The lower
extremity of the femur is expanded into two broad
condyles which with the upper end of the
tibia or shin-bone, and the patella or knee-
cap (Fig. 10) form the knee-joint. The
patella is the small round bone lying just

Fia. - .
Patelh.  in front of the knee and in the extended  Fi6:9—Femar,

position of the leg is freely movable with the tendon in which
it lies.
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The knee joint is the largest in the body and from its exposed
position one of those most liable to injury; once injured it is apt to
be sensitive ever afterward.

Beyond the knee we come to the leg composed of the #bis on the
inside and fibwla or splint bone on the outside (Fig. 11). The tibia
is a strong prism-shaped bone, the inner surface and
front edge just beneath the skin and constituting
the shin; on account of its being just beneath the
skin, fractures of this bone are apt to be compound
The fibula is a long slender bone deeply buried
under the muscles; it is frequently broken just above
the ankle where it can be felt; such a break is known
as a * Pott’s fracture.”

The ankle joint is made up of the tibia and fibula
above and the astragalus below; it is a strong joint,
so much so that while it is frequently subjected to
violent wrenches and strains, dislocation seldom
occurs; under such conditions the joint surfaces do
not slip entirely away from each other, but the
ligaments and synovial membrane are torn and
blood is poured out into and about the joint, con-
stituting the condition known as sprain.

Beyond the ankle is the Jool, composed of the
larsus, metatarsus, and phalanges. The tarsus,
besides the astragalus, already referred to as helping
to form the ankle joint, contains the os caless or heel
: bone, and five other small bones, making seven in all.

Fra. - Titlaand  The metatarsus lies in that part of the foot just

behind the toes, and is composed of five long bones.
The phalanges or loe joints are so called because they are arranged
in phalanx or rows; there are three for each toe except the great toe
which has only two.

To go back to the vertebral column. Connected with its dorsal
portion are twelve ribs on each side, and closing in the space between
the ribs in front so as to form the thorax is the breast bone or sternum.

It is scarcely necessary to say that the number of ribs is the same
in man as in woman, though there is an old tradition that Adam lost
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one rib in order to gain a wife. The seven upper ribs are connected
directly to the sternum in front by their cartilages and are known as
drue ribs; the five remaining are known as false ribs, and the last two
which are not connected with those above are known as floating ribs.

Fl1G. 12.~Clavicle.

The breast bone or stermum is composed of thrce parts and extends
from the root of the neck to the pit of the stomach. The thorex or
chest so formed is a bony cage which encloses and protects the heart
and lungs; it is separated from the abdomen by a broad, muscular
partition, arching upward and known as the diaphragm.

Connected with the thorax is the upper extremity composed of
the shoulder and showlder joini, arm, elbow joini, jorearm, wrist joint,
and Aand.

The shoulder is composed of the clavicle or collar bone and the
scapula or shoulder blade. The clavicle (Fig. 12) is a very strong bone
with a double curve like the Italic
letter 5. It is connected at one g
end with the breast bone and at the
other with a process of the shoulder
blade known as the acromion; it
is the acromion process which’we
feel just under the skin at the point
of the shoulder. The clavicle not-
withstanding its strength is very
frequently broken owing to its fixed
position and the fact that it receives
the jars transmitted through the
upper extremity when one tries to
save himself in falling by throw-
ing out the arm. The scapula (Fig.
13) is a freely movable flat bone

F1:. 13—5capula.
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connected at one end with the collar bone to form the arch of the
shoulder; its outer angle or head contains a shallow, saucer-shaped
depression known as the glenoid cavity for the reception of the head
of the humerus to form the showlder joint. The shoulder, like the
hip, is a ball-and-socket joint, but unlike the hip, the socket is very
shallow, so that the head of the humerus in the very
free motion permitted easily rolls over the edge and
becomes dislocated; as a matter of fact dislocation at
the shoulder joint is many times more frequent than
at all the other joints of the body put together, so that
in obscure injuries to the shoulder we always look for
dislocation,

The arm is that portion of the upper extremity
which lies between the shoulder and elbow; like the
thigh it contains but one bone, the kumerus (Fig. 14).
The upper end of the humerus consists
of the head and the iuberosities, the
anatomical neck lying between the
two, and the surgical neck being the
constricted portion of the shaft just
below the tubcrosities; the surgical
neck is so called because it is the part
most frequently broken.

The lower end of the humerus is
expanded to form the elbow joint and

F16. u—Hu- has 2 projection on each side known
merus, A}
as a condyle.

The elbow joint is made up of the humerus and
the two bones of the forearm, the radius and uina
(Fig. rs).

The radius lies on the outer side of the arm and
is so called becausc it radiates about its fellow in the
motions of gronation, in which the palm of the hand
is turned down, and supimation, in which the palm [ &\
is turned up. The radius has a small head which |
takes but 1ittle. part.i.n the elbow joint, but a 1ar.ge m. 16— Radioa a0
lower end which with the carpus forms the wrist Ulna,
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joint to the entire exclusion of the #/ma. It is because of the radius
resisting almost alone the force of falls upon the hand that it is
broken so much more often than the ulna. Such e break just above
the wrist joint is very common and is known as a “ Colles’s fracture.”

The wine has its upper end most highly developed, forming a
projection which extends back behind the elbow Jomt, protecting it
in the same manner as the
patella does the knee joint.
This protection forms the
“point of the elbow *’ and is
called the olecranon.

The wrist or carpus is
composed of eight small
bones in two rows of four
each, the upper row together
with the lower cnd of the 7
radius forming the wrist joind.
The hand is composed of the
five metacarpal bones, while
the fingers have three rows

F1a. 16—Skull. 4, Nasal bones: 3, superior max.
of Pwanggs, except the illa; ¢ inferior maxilla; J, ocripital bone; ¢, tempo-

i ih +. & frontal bone.
thumb which has two only. ral bone; f, parietal bone ; £, frontal bone.

Balanced on the top of the spinal column and forming a joint with
its uppermost vertebra is the skull (Fig. 16). - The skull is usually
considered in two parts, the cranium which contains the brgin, and
the face. The cranium is that part which lies above a line drawn
from the nape of the neck through the ears to above the eye-
brows, and the brain here lies everywhere in contact with the bone,
so that a fracture of the cranium, like one of the spine, derives its
special seriousness from the accompanying injury to the brain. In
front, however, just over the eyes, the two plates of which the cranial
bones are composed separate to leave a space known as the jromial
sinuses; here fractures of the outer plate may occur without injury
to the brain. The cranium varies in thickness from about that of
paper at the temples to a quarter of an inch or more behind.

The visible portion of the cranium is composed of six bones, the
frontal in front, the occipital behind, the two parietals on the top, and
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the two temporals on the sides. In the lower part of the occipital
bone is a large round hole known as the joramen magnum through
which the spinal cord makes connection with the brain.

The face is composed of fourteen bones, arranged mostly in pairs,
and forming the two orbits, the nose, and mousth. The only facial
bones necessary to remember are the two, tiny, nasel bones which
form the arch of the nose, and the two superior maxillary bones and
the inferior maxillary bone which contain the teeth and enclose the
mouth.

The inferior maxillary is the only movable bone of the face; its
joints with the upper jaw lie just in front of the ear where the head
of the bone can be felt to move when the mouth is opened.

The teeth appear in two crops; the first, ten in number in each
jaw, are known as the milk teeth; at the end of the sixth year they
begin to be replaced by the permanent tceth, sixteen
ineach jaw. The second dentition is not concluded
until about the twenty-first year when the wisdom
teeth or last molars appear.

Every tooth has a crown, the part above the gum,
a neck, the constricted portion just below the crown,
and a roof, the part embedded in the jaw. Instruct-
Fio.s7. —Sectionof e (Fig. 17) they are composed of enamel, the hard

Lower Mclar. a,Den-

tine; 4 enamel; ¢, surface covering, the demtine which comprises the
crusta petrosa ; &, pulp .
carity, mass of the tooth, the cement which covers the root,

and the pulp composed of nerves and blood-vessels
which nourishes the tooth and lies in its interior. When the teeth

844

Canine or Eye  Second Biscus-  Central Incisor Second Melarof  Wisdom Tooth
Tooth of Upper pid of Lower  of Upper Jaw. Upper Jaw. of Upper Jaw.
Jaw. Jaw. Fio. 18

are not properly cared for the protective enamel cover breaks down,
exposing the dentine which rapidly decays, undermining the cnamel
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and finally exposing the sensitive pulp; pain then begins, and un-
less the tooth is filled death of the pulp occurs and the tooth is lost.

The four front teeth in each jaw are adapted to cutting and are
called incisors; next to these on each side if*a tearer or canine tooth,
and then two bicuspids; all of these usually have a single root.  After
the bicuspids come three molars or grinders on each side. The up-
per molars usually have three roots, two on the outer side and one
on the inner, while the lower molars generally have two roots. A
knowledge of the number and arrangement of the roots of the teeth
is necessary in order to select the proper pair of forceps to use in tooth
extraction (Fig. 18).



L ]
CHAPTER II.
THE MUSCLES, CELLULAR TISSUE, AND THE SKIN.

Muscles are simply lean meal. Each muscle is composed of a
number of fibers held together by comnmectsve tissue, and collected
into bundles which are enclosed in a sheath of fibrous tissue known
as fascia.

The function of muscles is to contract and
thereby move the various parts and tissues of the
body; their tendency to contract is constantly present
during life, so that if a muscle is cut the two ends
at once pull apart and a gaping wound is left. For
the same reason if a bone is broken the contracting
muscles on each side of the fracture have a tendency
to shorten the limb, making the ends of the bone
override each other and produce deformity (Fig. 19).
It is this muscular contraction which must be over-
come in setting fractures or reducing dislocations.

As muscles taper toward the ends they become
more and more fibrous until white, glistening fen-
dons or sinews are formed which finally blend with
the periosteurn at the point of attachment to bone.

Most muscles, like those of the limbs, are under
the control of the will and are known as voluntary
muscles (Fig. 20), while others, like those of the
heart and intestinal tract, are entirely involuniary.

Fra. 1. — Fracture This involuntary action of the important muscles
?meg which preside over the necessary functions of life
tion. is a wise provision of nature; otherwise one might
forget to breathe or make the heart beat, and sleep would be out of
the question.

The muscles in their action upon the bones produce various
special motions; bending a limb is called fexion, straightening it is
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extension; turning the palm down is promation, turning it up sups-
nation ; motion of the imb on its long axis is rolation. Abduction is
throwing a limb out from the body, while drawing it toward the
body is adduction.

In a variable time after death rigor moriis sets in, a change in the
muscles by which they become rigid, and remain so until decomposition

F10. .~Superficial Layer of Voluntary Muscies.
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begins. When the person has undergone great muscular exertion to
the point of exhaustion just before death this change takes place
almost immediately, so that the soldier killed, in battle may be found
rigidly fixed in the same position in which he met his death.

The only voluntary muscles which it is necessary for you to re-
member are the sterno-mastoid, the biceps, and the disphragm. Im-
portant involuntary muscles are the heers, stomach, and bladder.

The sterno-mastoid is the prominent muscle seen on each side of
the neck when the head is turned in the opposite direction and ex-
tending from bechind the ear to the top of the sternum; its front edge
is a guide to the carotid artery. The biceps is the big muscle on the
front of the arm, familiar to all, and the inner border of which is a
guide to the brachial artery.

The diaphragm is the great muscular partition between the thorax
and abdomen.

The connective or cellular tissue, so called because of the spaces
contained in its spongy structure, connects together all the other
special tissues, and serves as a support for the blood-vessels, nerves,
and fat.

The fat is the padding which fills in empty spaces and gives form
and pleasing outlines to the body. Its important functions are to
serve as a reserve of nutritive material for cmergencies, and to act
as a blanket in retaining the bodily heat. The emaciation which
follows an exhausting illness is largely due to the using up of the
reserve fat, and cveryone is familiar with the fact that a fat person
stands cold better and heat less well than a thin one.

The skin is a tough, clastic membrane which covers the entire
body and is continuous at the various orifices with the mucons
membrane. Anatomically it consists of two layers, the ewticle, and
the derma or true skin. ‘The cuticle is that part which is raised when
a blister occurs and which peels off after scarlet fever,

The derma constitutes the greater part of the thickness of the
skin, and contains the blood-vessels, nerves, sebaceous and sweat
glands,

The appendages of the skin are the hair and the neils which are
modified cuticle (Fig. 21).

The sebaceous glands. secrete an oily substance which gives to the
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skin its softness and pliability; the orifices of the ducts of the se-
baceous glands are particularly large about the face and nose, and
when plugged with dirt form the familiar dlack- heads.

The sweat glands are in vast numbers all over the body and their

F1¢. 21, — Perpendicular Section of the Skin, showing : a, The epidermis, cuticle, orscarfsking
4. a layer of darkcolored cells; ¢, the papille on the surface of 4. the corium, derma, cutis
wera, or true skin, and ¢, the fat cells underlying it: f, a perspiratory pore or aperature, r, the
duct, and A&, the coiled substance of a sudoriparous gland ; 7, the shaft of a hair, 4, its root,and
4, sehaceous glands communicating with the interior of the hair follicle.
orifices constitute what are known as the pores. They secrete a
variable amount of water, averaging about two pints a day, and the
water contains organic matter and salts, and constitutes the perspira-
lion or sweal,

The functions of the skin are to protect the underlying parts from
injury, from the invasion of bacteria, and from undue evaporation;
to receive the nerve ends and thereby serve as a special organ of touch;
and through the agency of the sweat glands to act as an important
excrctory apparatus and a regulator of bodily temperature.

The importance of a whole skin as a protection against the bac-
teria. of disease is well known; subcutaneous wounds, that is con-
tusions, give us little anxicty, but if the skin is broken special dressings
must be applied to take its place. Plague frequently invades the
body through a break in the protective wall of the skin and syphilis
is contracted in the same manner,

The excretory function of the skin, by which it throws off poison-
ous waste products dissolved in the perspiration, is illustrated by what
happens in extensive superficial burns by which this function of the

3
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skin is destroyed; the man becomes poisoned by his own waste pro-
ducts and death is the resuit.

As a temperature regulator its action is shown by the increased
perspiration in hot weather, the evaporation of the water serving to
cool the body; conversely in winter perspiration is imperceptible.

The skin has also absorbing powers; thirst may be allayed by
prolonged immersion ina bath; the vapor of mercury and even metallic
mercury may be taken up through the unbroken skin.



CHAPTER IIL
THE NERVOUS SYSTEM AND SPECIAL SENSES.

THE nervous sysiem consists of the drain, spinal cord, and the
nerves constituting the cerebro-spinal system, and the ganglia and con-
necting nerves composing the sym pathetic sysiem.

The brain situated within the cranjum is the seat of the intellect
and will, and the great headquarters telegraph office from which all
the orders for motion are sent out and to which all the reports called

"sensations are forwarded. The spinal cord extends downward from
the brain through the spinal canal and is largely an aggregation of
nerves or wires connecting the brain with all parts of the body.
The ganglia (Fig. 22) are small masses of nervous matter arranged
in pairs along the spinal column and in groups about the heart and
great viscera; they are connected with each other and with the
cerebro-spinal system, and their distribution is to the heart, lungs,
blood-vessels, the gastro-intestinal tract, and the great viscera.

The nerves are composed of bundles of minute tubules enclosed
in a protective sheath, each of these tubules corresponding to a tele-
graph wire and ultimately reaching its destination without branching.

The brain (Fig. 23) consists of the cerebrum and cerebellum, and
pons and medulla. The cerebrum is the soft, pulpy, oval mass which
is seen when the top of the cranium is removed; it is divided from
before backward by a deep fissure, almost but not quite complete,
so that there is a bridge lcft connecting the two halves.

The surface of the brain presents numerous grooves or sulct, be-
tween which are the cosvoluiions. The exterior is composed of gray
maiter, and the interior of while maiter, the latter being nothing more
than a collection of nerves connecting the various parts of the brain
with each other and with the spinal cord. In the interior of the cere-
brum are a number of cavitics known as veniricles, The gray matter
is the seat of the mind.

The brain is very delicate and easily injured; injuries or cven
slight pressure seriously interfere with its functions. So when a
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fracture of the skull occurs with depression of bone, or even a slight
bleeding from one of the cerebral vessels, pressure on the brain re-

F1¢. 22.- Sympathetic Systemn of Ganglia and Nerves,

sults and we have unconsciousness or paralysis or both; this is the
condition in apoplexy which is merely a hemorrhage within the cra-
nium; as the blood cannot escape it must produce pressure.

. ‘\_ ll"il"![{t[k_‘
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Lining the interior of the cranium is a strong fibrous membrane
which protects and suspends the brain and is called the dura mater;
this with the péa mater and arachnoid constitute the meninges or mem-
branes, inflammation of which is known as meningitis.

If we lift up the back part of the cerebrum we see below it a small
mass of nervous tissue known as the cerebelium or little brain (Fig. 24).
It is chiefly concerned with the maintenance of the equilibrium of
the body.

F1G. 13.—The Hemispheres of the Brain. A4, The right; B, the left, divided from before
backward by 4, 3, the longitudinal fissure, and connected by ¢, the bridge of transverse
fibers called the corpus callosum, On the right side the convolutions and sulci are shown;
on the left the upper part of the convexity of the hemisphere has besn cut away to show the
gray matter d, d, dipping into the sulci and appearing as islands, », ¢, in the interior of the white
matter; the elongatad cavity with curved extermities is the lateral ventricle of that side,

The pons is the connecting link between the cerebrum and me-
dulla and between the two lobes of the cerebellum.

The medulla oblongata is the enlarged upper end of the spinal cord
lying just within the cranium, and containing the important nerve cen-
ters presiding over the action of the heart and lungs. It is also the
part in which the nerves coming from each side of the brain cross over
to the opposite side of the spinal cord, so that an injury of the brain
above this crossing causes a paralysis on the opposite side of the body.

The spinal cord (Fig. 25), like the brain, is enclosed in membranes
and is a tail-like column of nervous tissue composed chiefly of nerves
but containing in its interior a central column of gray matter. A
pair of nerves leave it opposite each vertebra, those of the cervical
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region being arranged in two groups. The upper group supplies
the face and neck and the interior of the chest; one of the most im-
portant of the branches is the phrenic which controls the movements
of the diaphragm. The lower group is known as the bracksal plexus
and supplies the upper extremity.

F1G. 24.—Lower Surface of Brain. (, Cerebellum; A, medulla; P, pons.

The dorsal nerves supply the chest wall, those of the Jumbar and .

sacral regions go to the pelvis and lower extremities; one great cord

which emerges from the pelvis on each side and passes down the’

back of the thigh is called the sciatic nerve; it is often the seat of the
neuralgic pain known as sciatica.

As all the nerves of the body except those of the face must pass
through the spinal cord on their way to the brain it is evident that if

the spinal cord is cut completely across there must be paralysis of all

the parts below; such a paralysis is called paraplegia. If the injury
is high enough up the nerves controlling the action of the heart and

lungs are involved and death quickly follows. As the motor nerves are
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collected in the front part of the spinal cord and the sensory nerves
in the back part, a partial injury of the cord may cause paralysis of
motion without affecting scnsation or vice versa.

There are two kinds of
nerve tubules, mofor and sew-
sory. The former convey
from the brain orders di-
recting motion, while the

latter carry to the brain in- |
formation as to sensation. |

If a motor nerve is cut the

muscles supplied by it are |

paralyzed because orders
from the braincan no longer
reach them; if a scnsory
nerve is cut sensation is lost

in the part supplied by it |

because information as to
the sensory condition of the

part can no longer reach |
the brain. Usually nerves |

contain both motor and
sensory fibers, but some
nerves, like the facial, are
purely motor.

There are certainreports
and impressions which are
sent by way of the nerves
from various parts of the
body which it is not neces-
sary to refer to the brain
for its action; the necessary
actionis provided automat-

ically by what is called reflex !

action,

Fi1G. 35.—Spinal Cord and Nerves.

The quick withdrawal of the hand when it touches something
hot and the rhythmical contraction of the heart under the stimulus

g _
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of its distention with blood are instances of -reflex or automatic
action originating respectively in the gray matter of the spinal
cord and ganglia.

The s pecial senses are touch, taste,
smell, hearing, and sight. The threc
latter are presided over by special
cranial nerves, that is, nerves coming
directly from the brain without pass-
ing through the spinal cord.

The sense of fouch is resident in
the skin generally, but is most highly
developed in the ends of the fingers.

The sensc of faste is located in
the mouth, more especially in the
5 tongue; for its action it is neces-

FiG. s—Sectionof Nose. f, Olfactory  sary that the substance should be
neme. in solution; this is in accordance
with our knowledge that insoluble medicines are tasteless.

The sense of smeil resides in the upper nasal cavities where the
filaments of the olfactory nerve are distributed to the mucous mem-
brane (Fig. 26).

Hearing or the
perception of sound
vibrations is provid-
ed for by the car
through the auditory
nerve. The car (Fig.
27) consists of the
exiernal ear, the audi- .
lory canal, the tym-
panum or drum mem-
brane, the middle ear,
stretching across
which are the small
bones or ossicles, and
theinternal car, The

. Fict, 7. Sectionof the Ear. 5, External ear; M, auditory canal:
tympanum is stretch- 7, tympanum; 2, middle ear; &, ossicles ; &, Eustachian tube.
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ed like a drum-head across the auditory canal, separating the external
and middle ears; in order that the air pressure on the two sides of the
drum may be equalized there is an air tube leading from the middle ear
to the throat and known as the Euslachian iube; stoppage of this tube
in chronic inflammation of the throat is one of the causes of deainess.

. retina ; 7, optic nerve.

The sense of sight consists in the perception of light, color, form,
size, and distance; it is resident in the eye.

The eye (Fig. 28) is situated in the orbit, the projecting upper
border of which, together with the quickly moving lids, give it pro-
tection. It is covered in front by a thin vascular membrane which
also lines the lids and is known as the conjunmctiva. Light enters
through the transparent cornea which is set in front of the eye like a
watch-glass; behind the cornea is hung a curtain of muscular fibers
variously colored and called the #ris; the black pupil is really a hole
in the iris to let in the light which then passes through a crystalline
lens just behind the pupil and is brought to a focus on the retina ; the
retina is merely an expansion of the optic nerve which transmits the
luminous impressions to the brain. The dense white outer coat of
the eye, lying beneath the conjunctiva, is known as the sclerotic.
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The eye is a camera, focusing being accomplished by changes
in the convexity of the lens effected by the contraction of the ciliary
muscle, the muscle of accommodation.

Color-blindness is the inability to distinguish certain colors, particu-
larly reds and greens.



CHAPTER 1V.
THE DIGESTIVE APPARATUS. -

INASMUCH as the nutritive constituents of the blood are being
constantly used up in the repair of tissue and the production of heat
and force, it is necessary that some provision should be made for a
constant supply of new material. This is done by the food through
the digestive apparatus; the function of the digestion is to prepare
the food for absorption and nutrition.

Foods are usually classified according to certain definite com-
pounds or alimeniary principles which they contain; these are
four in number: 1. Albumingies, nitrogenous substances or proteids;
2. Fais or hydrocarbons; 3. Sierches and sugars or carbohydrates;
4 Minerals, including water and salls.

The especial uses of these alimentary principles in nutrition are as
follows: The albuminates are essential for the repair of all the nitrog-
enous constituents of the body, that is to say, they are muscle and
blood builders; they regulate the absorption and use of oxygen;
they sometimes form fat, and hence force and heat. The fais produce
force and heat, prevent the waste of the nitrogenous tissues, and serve
as a reserve of heat and force. The starches and sugars also are
readily convertible into heat and work, and, though they have little
part in the composition of the tissues of the body, they contribute
directly or indirectly to the deposit of fat. Water constitutes nearly
60 per cent of the human body and is the most important constituent
of foods; without the other foods one may live weeks, but without
water it is a question of a very few days. Water is the great sol-
vent without which even the circulation of the blood cannot go on.

The various salfs are also essential; the alkaline carbonates formed
from the salts of the vegetable acids maintain the necessary alka-
linity of the blood and body fluids; without a due proportion of them
Seurvy occurs. '

All these alimentary principles arc necessary for life; some one or
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more of them are contained in all foods; if any one food contained
them all in proper proportion that substance would constitute a com-
plete diet; milk contains them all and in a complete form for infants,
but for adults a mixed diet is necessary. Beef consists largely of
albuminates, pork of fats, bread of starch, candies of sugar.

F1G, ;.—View of Thoracic and Abdominat Organs ; anterior walls removed, but the relative
position of the ribs, navel,eu: indicated a, Heart ; & great vessels ¢, ¢, lungs ; &, 4, diaphragm ;
¢, liver; f, gall bladder; &, 1 i, ascending colon; £, transverse colon &, coils
of snnll intestine ; [, poaition of 1leo-cecal valve at junctnr.m of amall and large intestines;
m, urinary bladdar

The proper quantity of the various articles of food necessary per
day to maintain a man in good health while performing ordinary
labor constitutes a ration.

Great exertion calls for an increase of the albuminates and fats,
while great cold demands a special increase of the fats.

Now these alimentary principles, in the form they exist in infoods,
are not ready for absorption; they must be reduced to soluble forms:
the albuminates to peptones, the sugars and starches to glucose, and
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the fats to an emulsion: 10 accomplish this is the purpose of the
digestive apparatus.

When too much food is taken the excess is pot digested but acts
as a foreign body and causes irritation of the stomach and bowels,
followed by pain and diarrhea, or the poisonous products of decom-
position are absorbed, causing fever—auto-intarication.

A defidency of food causes the tissues of the body 1o be drawn
upon and emaciation is the result.

The apparatus for the digestion of the food consists of the aliment-
ary cagal, and the salivary glands, liver, spleen, and pancreas. The
alimentary canal includes the mouth, pharynx, aesophagus, stomach,
small intestine, and large intestine; it is a muscular tube lined with
mucous membrane, about thirty feet long and extending from the
lips to the anus (Fig. 29).

In the mowth provision is made for the mastication of the food and
its admixture with saliva; beyond this is the apparatus for swallow-
ing, the pharynx and asophagus, which convey the food to the
stomach, where a partial reduction and solution of it take place; in
the small intestine the digestion and solution are completed, and the
nutritive principles, composing the chyle, are separated, by its admix-
ture with the bile and pancreatic juice, from that portion which passes
into the large intestine, most of which is expelled from the body.

In looking into the mouth (Fig. 30), we see the tecth and tonguc,
already described, and, stretching across the upper and back par,
a fleshy curtain known as the palate; hanging down from the center of
the palate is the wvwle, and on either side behind the palate are
the fonsils.

In the mouth the food is thoroughly broken up by the teeth and,
assisted by the tongue, mixed with the saliva, and formed into a
suitable lubricated mass for swallowing. The only digestion which
takes place in the mouth is the slight conversion of the starch into
sugar; nevertheless thorough mastication is of the greatest impor-
tance, as, the more completely the food is broken into small parti-
cles, the more easily the digestive fluids of the stomach and intestines
get at the particles to dissolve them. I we wish to dissolve out the
soluble constituents of a crude drug, we first pulverize it in a mortar,
and the same principle obtains here.
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After the food has been masticated it is pushed into the pharynx
by the tongue and there passes beyond the control of the will through
the eight or ninc inches of the @sophagus or gullet into the stomach.

The saliva comes from the salivery glands, which are three in
number on each side, the parotid, submaxillary, and sublingual. The
parotid glands are situated just in front of and below the ear, and are

A

F16., 30.—Section of Head and Neck.

the seat of the inflammation known as mumps. The other salivary
glands are placed below the tongue and lower jaw.
The stomach (Fig. 31) is a muscular bag lined with mucous
membrane, pear shaped, with the large end to the left and lying in
“ the upper part of the abdomen, largely behind the ribs, and separated
from the thoracic cavity by the diaphragm. The heart is just above
it, with only the diaphragm between, so that it can easily be seen how
distentjon of the stomach may cause disturbances of the heart and
how pains in the stomach are so often referred to the heart.
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The stomach opens into the cesophagus at one end and into the
small intestine at the other by small openings known as the cardiac
and pyloric orifices, respectively. The small intestine is about twenty-
five feet long, and lies in the central and lower part of the abdomen,
extending from the stomach to the right groin, where it terminates in
a valvular opening into the large intestine.

F1a. 31.—Stomach.

The large intestine is about five feet long. It commences at the
termination of the small intestine in the right groin, this part of it
being known as the cecusn and having attached to its lower and
back part a tail-like appendage known as the vermiform appendix;
this appendix, about the size of a goose quill and two to five inches
long, is the part which is so frequently inflamed, constituting the
disease called appendicitis.

The cecum as it passes up the right side of the abdomen is known
as the ascending colon; under the liver it turns and crosses to the left
in front of the stomach, becoming the framsverse colon; on the left
side of the abdomen it turns downward, the descending colon; in the
left groin it makes a curve like the letter S, the sigmoid flexure, and
ends in the rectum, which descends to the right and backward to the
anus.

The intestines are covered with a smooth, shining membrane
which lines the abdomen and is known as the peréifosesm ; inflam.
mation of this membrane is called peritonitis.
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The omentum is a sort of apron made of a fold of the peritoneum,
containing much fat, which lies over the intestines and protects them.
The mesentery is the name applied to other folds of the peritoneum
which bind the intestines loosely to the abdominal walls behind
them. Inthe abdominal walls are certain weak places where blood-
vessels pass out of the cavity and the intestines have a tendency to
follow the vessels; these places are the umbilicus or navel, the in-

F1G. 32.—Pancreas in Section to Show Its Duct.

guinal canal, along which the vessels pass to the testicle, and the
femoral canal, for those to the thigh. When the intestine does so
escape we have hernig, umbilical, inguinal, or femoral, respectively.

In the upper part of the abdomen, on the right side and extending
somewhat to the left, we have the liver (Fig. 29); it is the largest
gland in the body, weighing between four and four and a half pounds,
and in its patural state lies almost wholly behind the ribs. The
liver has two large lobes, between which and projecting just beyond
the ribs is the gedl bladder, which empties by a narrow duct into the
small intestine just beyond the stomach.

To the left of the stomach and also behind the ribs is another
gland, which has no duct, called the spieen; it is dark colored and
about the size and shape of the hand without the fingers.

Dceply placed behind the stomach and extending transversely
across the abdomen is a slender tongue-shaped gland, the pancreas
or sweetbread (Fig. 32). It is about six inches long by three-fourths
of an inch broad, cream colored, and has a duct which terminatesin
the small intestine together with the common bile duct.

In the stomach the food which has already been masticated and
part of the starch converted into glucose by the action of the saliva
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is brought into contact with the gastric jusce; this juice is a sour liquid,
containing pepsin and hydrochloric acid, secreted by the countless
small glands found in the mucous lining of the stomach. This is the
same pepsin and hydrochloric acid which are used outside the body
to digest milk and other albuminates. The contraction of the muscu-
lar walls of the stomach caused by the presence of food thoroughly
mixes it with the gastric juice, and continues this chuming motion
as long as the food remains.

Under this process albuminates are partially converted into pep-
tones, a form suitable for absorption, and part of these peptones are
immediately absorbed by the capillaries of the stomach. The solu-
tion of the albuminous intercellular materials aids in the liquefaction
of other food principles, which pass slowly out of the stomach into
the intestine in the form of a2 whitish fluid known as chyme. The
process of stomach digestion requires from one to four hours, depend-
ing upon the character of the food, the thoroughness of mastication,
and other factors. Thus fish and chicken are more quickly digested
than beef, and beef sooner than veal, baked and stewed meats sooner
than the same articles fried.

The mucous lining of the small intestine is thrown into numerous
folds known as valvile connivenies, the purpose of which is to in-
crease the extent of surface and this is still further accomplished by
the innumerable villi or tiny projections which stud the surface of
the mucous membrane and give it 2 velvety appearance. There are
also millions of small glands or follicles which secrete the infestinal
fuice, an important aid to digestion. Beside the intestinal glands
we have already seen that the liver and pancreas empty their secre-
tion into the small intestine at its upper part.

The junctions of the lsver are many; the most important are the
production and storage of sugar, the production of urea, and the secre-
tion of bile. The bile helps to emulsify fats, stimulates the intestinal
muscle to contraction, acting as a laxative, and is 2 natural antiseptic
preventing putrefaction of the intestinal contents. It is a familiar
fact that when bile is absent from the intestine, as in some forms of
jaundice, constipation and very offensive stools are apt to result.

The pancreatic fuice digests all three classes of food, albuminates

starches and sugar, and fats.
4
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Unlike the gastric juice, it is alkaline and incapable of acting ex-
cept in the presence of an alkaline reaction.

To digest foods outside of the body we now use pancreatin and
soda almost to the exclusion of pepsin and acid.

Under the combined influence of all these intestinal juices the
chyme is soon converted into a milky liquid known as chyle, and this
is absorbed by both the capillaries of the intestinal tract, whence it
passes 1o the liver through the portal veins, and by the lymphatics or
lacteals, another system of vessels which, arising in the villi, passes
through 2 number of lymphatic glands situated in the mesentery and
known as the mesenteric glands, to reach a large duct known as the
thoracic duct, which passes up the left side of the spinal column and
empties into the left subclavian vein, just before its junction with the
left internal jugular.

The spleen has no dircct part in digestion, but it does serve in-
directly by acting as a reservoir for the storage, in the intervals of
digestion, of the additional amount of blood needed during digestion.
Other important functions of the spleen are the production of leuco-
cytes, the destruction of erythrocytes, and the production of uric acid.

Passing on down the small intestine, the intestinal contents become
more and more solid by the absorption of the liquid chyle, and this
process is continued in the large intestine until finally the indigestible
residue is cast out of the body as feces.

Some digestion and absorption do take place in the large in-
testine, as we know from what occurs when we use nutrient enemata,
but the action is not a powerful one, and it is safer to give the enemata

predigested.



CHAPTER V.
THE BLOOD AND THE CIRCULATORY SYSTEM.

THE circulatory system includes the Iymphatic system and the
Wood-vessel system. '

The lymphatic system, or absorbent system (Fig. 33), includes the
Yymphatic and lacteal vessels, and the lymphatic glands.

FiG. 13 —=Lymphatic Syatem of Trunk, Genitals, and Upper Arm_
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The lymphatic vessels are found in all parts of the body, wherever
there are blood-vessels; they contain lymph, a colorless fluid like
water, except those of the intestine, which during digestion contain a
milky fluid, which gives to these particular lymphatics the name of

Fi6. 34— Thoracic Duct.

facieals.  All over the body also are found lymphatic glands, varying
in size from a pin head to a small almond; all the lymph passes
through these glands before it reaches the blood by way of the
thoracic (Fig. 34) and lymphatic ducts. The lymphatic system has
an important function in connection with the elaboration of the blood,
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more and more blood cells appearing in the lymph as it passes through
successive chains of glands.

The glands also serve a very useful purpose in resisting the in-
vasion of the body by disease germs.

In the case of an infected finger wound, for instance, one some-
times sees fine red lines running up the arm and the patient complains
of a kernel in the arm-pit; the red lines are inflamed lymphatics and
the kernelis an inflamed gland; again, in the case of a sore on the penis
the glands in the groin swell, constituting a bube. o,

Certain groups of lymphatic glands are important
owing to their connection with special diseases.

A characteristic of syphilis is an enlargement °
of the snguinal, epitrochlear, and post-cervical glands,
found respectively in the groin, just above and
behind the inner elbow, and at the junction of the _Fio. 35.—¢,2,44,
neck with the back of the head. In roudomre, srebat

The inguinal glands also become inflamed in % %/ White cells
other venereal diseases. The glands in the front of the neck become
enlarged, cheesy, and sometimes suppurating in the condition com-
monly called scrofula, really a tuberculous invasion through the
mouth.

The functions of the blood and blood-vascular system are to receive
from the lungs and alimentary tract and to carry to all parts of the
body the materials necessary for its nutrition and proper temperature
and moisture, and to carry away to the excretory organs the waste
matters which if retained would prove poisonous. It has also im-
portant functions in the protection of the body from the invasion of
the bacteria of disease.

The total quantity of blood is usually estimated at one-twelfth of
the weight of the body, or an average of about a gallon and a half.

The blood is red in color, bright red in the arteries, dark red in the
veins. It is composed of cells or corpuscles floating in a liquid, the
Higquor sanguinis.

The cells are of two sorts, the red cells or erythrocytes and the
white cells or leucocytes (Fig. 35). The red cells arc much the more
numerous, there being about five hundred times as many as there are
of the white. They are very small, about one-three-thousandth of an




54 ANATOMY AND PHYSIOLOGY.

inch in diameter, and, though red in mass, the individual cells are seen
under the microscope to be light yellow in color. They are round,
flattened discs, like a copper cent, except that they are concave on
each side, and are largely composed of hemogilobin, a substance which
has a great oxygen-carrying capacity.

The leucocytes are not flat like a cent, but spherical like a ball, a
little larger than the red cells, composed of protoplasm, and capable
of changing their own form and of making their way through the
unbroken walls of the blood- vessels.

The liguor sanguinis consists of serum and the elements of fibrin;
when bleeding occurs the fibrin at once forms and the blood coagu-
lates or clots; but for this property of the blood hemorrhages would
never stop.

Serum, which is liquor sanguinis less fibrin, contains the principal
nourishing ingredients of blood—albumin, fats, sugar, salts, and gases.

In a general way the blood current may be likened to a river and
the cells to boats floating upon it; the red cells are the freight boats
loaded with oxygen which they receive in the lungs and carry to all
parts of the body; the white cells arc the war ships, always on the
alert for an attack by disease germs; when such an attack occurs the
leucocytes hurry to the invaded point and a battle ensues in which
there are killed and wounded on both sides; the dead white cells,
when in large number, constitute pus or madler. The blood serum
itself not only carries nourishment {o all parts of the body, but, com-
ing back, acts as a sewer, bringing away the waste products, both
liguid and gascous.

In order to maintain a constant circulation of the blood, a com-
plete system exists, consisting of a constantly acting pump, the heart,
the arleries which carry the pure blood to all parts of the body, the
capillaries from which the blood delivers its nutritive materials to
the tissues and takes on a load of waste products, and the veins which
return the impure blood to the right side of the heart; this is the
systemic circulation and requires about a half a minute for the en-
tire trip; then there is a subsidiary system known as the pulmonary
circulation, whose arteries take the impure blood from the right side
of the heart to the lungs, in the capillaries of which it is purified,
losing carbonic acid and waste matters, taking on a load of oxygen,
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and then passing through the pulmonary veins to the left side of the
heart for another trip through the systemic circulation (Fig. 36}.

. The heart is a conical hollow muscle, situated between the lungs
and behind the sternum and enclosed in a fibrous sack, the pericar-
dium (Fig. 37). It is about the size of a closed fist, its average

FiG. 37.—~The Thoracic Organy, a, Right lung divided into three lobes, and 5, left Inng into
two lohes, thelr anterior margins thrown back to expose the deeper parts; ¢, trachea, with its
cartibiginous rings ; 4, right bronchial tube ; ¢, right auricle, receiving from above, £, the superior
wena cava, which is formed by the junction of g, #, the right and left innominate veing, and each
of these by the confluence of 4, &, 7, 5, the jugular and subclavian of its owa side; /, the right
ventricle, giving issue to 4, the pulmonary artery, which divides into two branches, that for the
right lung passing behind the other great vessels: /,/, /,/, pulmonary veins, vinging oxygenated
hiood to s, the left auricle: », the left ventricle, from which the blood is carrled to the organs
and tissues by o, the aorta; 4, B, ¢, ¢, carotld and subclavian arteries, given off from the arch of
the aorte.

weight being three-fourths of a pound. The apex is found between
the fifth and sixth ribs, just inside of the nipple line. It is divided
by a vertical partition into two lateral halves which have no commu-
nication with each other. Each of these lateral halves is further
subdivided by a horizontal constriction into two communicating
cavitics, an auricle and a vemdricle; the whole heart is lined by a
smooth membrane, the endocardium, and all its openings are protected
by valves (Fig. 38).

The right is the venous side of the heart; its auricle receives the
venous blood from the entire body through the superior and inferior
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vena cava,; when it is full it contracts and passes the blood into the
right ventricle, which in its turn contracts and sends the blood to
the lungs, whence it is returned arterialized to the left auricle, and
from there to the left ventricle which forces it through the arteries to
all parts of the body. This contraction or beating of the heart takes
place about seventy-two times to the minute. The valve between
the auricle and ventricle on the left side is known as the miiral, that
on the right side as the ¢ri-
cuspid, while the valves which
prevent regurgitation from the
aorta and pulmonary arteries
are known as the gortic and

'y g S\eli puimonary, respectively,
(ﬁa ,i.fé%' The arferies are elastic,
\ X e .‘Or'frfll

muscular tubes, which stand
open when cut across, and are
without valves except at their
exit from the heart. The
elastic tissue in their walls
allows them to expand when
blood is forced in from the
heart, and by subsequent con-
traction to maintain a uniform
pressure between heart-beats,
It is this expansion, caused by
the heart forcing more blood
into the already full arteries,
which constitutes the pulse.
The muscular tissue allows of a local regulation of the circulation
under nervous influences such asoccurin blushing or the pallor of fear.
The arteries freely communicate with each other by the anasto-
mosis of small branches, so that when an artery becomes blocked
by a clot, or is tied, the blood goes around the obstruction by means
of the communication between the small branches given off on either
side and the collateral circulation is established. It is by reason of
the freedom of this collateral circulation that both ends of a cut artery
spurt, and but for it gangrene might ensue when an artery is tied.

| ——
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F1G, 38. - The Heart,







DIAGRAM TO SHOW THE COURSE OF THE BLOOD IN
FASSING FROM A GIVEN POINT THROUGH THE TwO
SETS OF CAPILLARIES TO THE STARTING POINT,




THE BLOOD AND THE CIRCULATORY SYSTEM. 57

By the constant giving off of branches the arteries become smaller
and smaller until they finally terminate in the capillaries,

The capilluries, so called because of their resemblance to minute
hairs, though they are much smaller than the finest hairs, differ from
the arteries in being of a uniform size throughout, and in having only
a single thin cellular coat through which the ultimate interchange of
materials takes place between the blood and tissues.

The smallest veins start from the capillaries and con-
stantly join each other, growing larger and larger, until
finally all the venous blood in the body enters the right side
of the heart through the superior and inferior vena cava.
The pulmonary veins, unlike other veins, return arterial
blood from the lungs to the left auricle. Fic. 30

Veins differ from arteries in the following par- The Valves
ticulars: Veins: The contained blood is dark red; it®° Ve
flows in a continuous stream without spurting; it flows toward
the heart. The veins have thin walls so that they collapse when
cut across; bleeding occurs only from the far end of the cut
vein, because the valves (Fig. 39) with- which all veins (except
those of the rectum) are supplied prevent a backward flow of
blood from the near end. Many veins are superficial and may be
seen under the skin.

Arieries: The contained blood is bright red; it flows in waves,
and spurts from the vessel when cut; it flows away from the heart.
Arteries have thick walls and stand open when divided, like a piece
of hose; bleeding occurs from both ends, owing to the absence of
valves and the freedom of the collateral circulation. The large
arteries are deeply placed near the bone and are usually on the inner
or protected side of a limb. The circulation of the blood in the ar-
teries is effected by the pumping action of the heart. In the veins
the action of the heart is only one factor, the other two being pressure
of the muscles in exercise and the aspirating power of the chest in
inspiration. When the muscles contract they press on the thin-
walled veins, and, as the blood is prevented from going backward by
the valves, it must go toward the heart.

When any obstruction exists in the course of a vein it is apt to be-
come enlarged or varicose; such enlargements we see in the leg, con-
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stituting varicose veins, in the scrotum, called varécocele, and about
the anus, called hemorrhoids or piles,

. All the arterial blood leaves the left ventricle of the heart by means
of a large artery, called the aorta (Fig. 40); this vessel arches back-
ward over the root of the lung, to the left side of the spinal column,
down which it passes to the fourth Jumbar vertebra, where it divides
into the common fliccs. From the arch of the aoria are given off
three large vessels, the innominate, the left common carotid, and the
left subclavion; the innominate soon divides into the right common
carotid and right subclavian, so that at the root of the neck the two
sets of arteries are symmetrical. The common carotids on each side
pass up alongside the trachea, or windpipe, where they can be felt,
to the upper border of the thyroid cartilage, or * Adam’s apple,”
where they are divided into the émternal and external carotids. The
internal cerotids supply the interior of the cranium; they lie just behind
the tonsils on the inside of the throat. The external carotids supply
the exterior of the cranium and face, and the tongue; the front edge
of the sterno-mastoid muscle is the guide to this artery; the external
carodid, or better, the common carotid, may be compressed against the
vertebral column.  The Jacéal, a branch of the external carotid, curves
over the lower jaw about an inch in front of its angle and can be com~
pressed there; the temporal, another branch, passes up just in front of
the car and divides into an anferior and posterior temporal branch.
The superior and injerior coromary branches of the facial unite with
those from the opposite side to form a complete arch in each lip.

The subclavian artery passes across the first rib just behind the
clavicle, then beneath the clavicle to the axilla, where its name changes
to axillary; in the hollow behind the clavicle the subclavian can be
felt and compressed against the rib. The axsllary artery, where it
passes beyond the armpit, is called brachial; the drachial extends
from the lower margin of the axilla down the inner and anterior aspect
of the arm, and terminates about 2 half inch below and in front of
the bend of the elbow, where it divides into the redial and winar. The
course of the brachial artery is roughly indicated by the inner seam
of the coat sleeve, or by a line drawn from the arm-pit along the inner
border of the biceps muscle to the front of the elbow; it may be com-
pressed against the humerus.
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The redial artery passes down the radial side of the arm to the
wrist, where it winds around the outer side and then passes forward
to the palm between the thumb and index finger; the swnar artery in
like manner passes down the ulnar or inner side of the arm and divides
into two branches which anastomose with two similar branches from!
the radial, forming the superficial and deep palmar arches. Both the
radial and ulnar are deeply buried under the muscles until just above
the wrist where they become superficial; it is at this point that the
beating of the radial is felt for in taking the guise. The position of
the palmar arches is important, because, owing to the fact that they
receive branches from both the radial and ulnar arteries, bleeding
from them is profuse and requires for its control pressure on both
vessels. The superficial palmar arch is on a line with the lower border
of the extended thumb, while the deep palmar arch is a half inch
higher up.

The digital arteries, which supply the fingers, are branches of the
palmar arches and pass along both sides of each finger.

In the thorax the aorta gives off the inercostals, which run along
the inner surface of the upper and lower borders of each of the ribs;
in the abdomen it gives off important branches to all the abdominal
viscera, and divides into the common iliacs. The common iliac on
each side passes downward and outward to the margin of the pelvis
where it divides into the external and internal iliac. The internal
iliac goes to the interior of the pelvis and supplies it together with its
viscera and the generative organs, The external ilioc passes down-
ward and outward to the fold of the groin, where it enters the thigh
and becomes the femoral. The femoral artery commences at the
center of the groin and passes down the front and inside of the thigh
to the back of the knec, where it is known as the popliteal; its course
may be shown by stretching a string from the center of the groin to
the back of the knee; just below the groin it may be compressed
against the head of the femur.

The popliteal artery cxtends from the termination of the femoral
to just below the knee where it divides into the anterior and posterior
tibial; it is so tightly held down under fascia and tendons that it is
hardly accessible for compression. The anterior tibial passes forward
between the tibia and fibula to the front of the leg and then down
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deeply beneath the muscles to the front of the ankle, where it becomes
the dorsalis pedis which is distributed to the back of the foot. The
posterior iibial gives off a large branch, the peroneal, and then passes
down the back of the leg beneath the deep muscles to the inner ankle,
whence it passes to the sole of the foot and divides into two branches,
the internal and external plantar, which supply the toes with digital
arleries having the same distribution as those of the fingers. Behind
the inner ankle the posterior tibial may be felt and compressed.

The veins may be divided into three sets, the pulmonary, the
systemic, and the portal.

The puimonary veins differ from all others in that they convey
arterial blood from the lungs to the left side of the heart; conversely,
the pulmonary arlery conveys venous blood from the right ventricle
to the lungs.

The systemic veins (Fig. 40) are arranged in two sets, deep and
superficial; the deep veins accompany their corresponding arteries,
each of the large arteries of the leg, forearm, and arm having two
veins; the deep veins communicate with the superficial set. The
superficial veins lie just under the skin where they can, in many locali-
ties, be plainly seen; those of the lower extremity are the internal
saphenous, which starts on the top and inner side of the foot, runs up
the inside of the leg and thigh and terminates in the femoral just be-
low the groin, and the external saphenous starting in like manner on
the outer side of the foot and emptying into the popliteal behind the
knee. '

Those of the upper extremity zare the redial on the outer side, the
ulnar on the inner side, and the medien in the middle; opposite the
bend of the elbow the median splits into two veins, the one, known as
the median cephalic, joining with the radial to form the cephalic, and
the other, the median basilic, uniting with the ulnar to form the basdlic;
the basilic and cephalic both empty into the axillery. The median
cephalic is the vein ordinarily opened in bleeding. The great super-
ficial vein of the neck is the external jugular, which passes down from
the angle of the jaw to the middle of the clavicle; it may be brought
into view by pressing with the finger just above the middle of the
clavicle. ]

The portal system is composed of four large veins which collect
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the venous blood from the viscera of digestion. The trunk formed
by their union (vena porta) enters the liver and breaks up into cap-
illaries from which another set of veins, the kepatic veins, arise, which
terminate in the veme cava. This circulation is for the purpose of
subjecting the products of digestion contained in these veins to the
special action of the liver before they go into the general circulation.



CHAPTER VI
THE RESPIRATORY APPARATUS.

THE respiratory apparatus consists of the larynx, trachea, bronchi,
and lungs; the thyroid gland, which lies upon the trachea, may be
conveniently considered in this connection (Fig. 41).

The larynx, or Adam’s apple, is the organ of voice, and is situated
in the middle line of the neck, where it may be felt and seen
moving up and down in the act of swallowing. It lies between the
trachea and the base of the tongue, and its upper opening is closed
during swallowing by a cartilaginous flap called the epigloitss; when
the tongue is drawn well forward, especially if the patient gags, the
epiglottis may be seen as a white cartilage curving forward over
the root of the tongue. When one chokes in swallowing because
the food is said to have “ gone the wrong way,” it means that
the epiglottis has failed to close efficiently the opening into the larynx,
and food has gotten in, causing coughing for its expulsion.

The larynx is composed externally of cartilage; internally tweo
white fibrous bands stretch from front to rear, and are known as the
vocal cords; it is the vibration of these vocal cords that produces
sound.

The trachea or windpipe is a cartilaginous and membranous
tube which extends downward about four and one-half inches from
the larynx to its division into the two bronchi, one of which goes to
each lung. The cartilages of the trachea and bronchi are arranged
in rings, and serve the purpose of keeping the windpipe open. The
right bronchus is larger and shorter than the left, and foreign bodies
which get into the windpipe usually lodge in this bronchus.

The bronchi divide and subdivide and give off branches like a
tree, at the same time gradually losing their cartilages and getting
thinner and thinner until the little bronchioli terminate in a sack the
walls of which are studded with aér cells, a terminal bronchus and
its air-cells resembling a bunch of grapes.
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The termination of the bronchi together with the air cells con.
stitutes the lung tissue proper.

When the larynx becomes obstructed by disease so that air cannot
get into the lungs and death is otherwise imminent, a tube is intro-
duced into the larynx between the vocal cords, infubation, or an open-
ing is made into the 2
trachea and a tube in-
serted there, irackeotomy.

The lungs are the es-
sential organs of respira~
tion; they are commonly
known as “ lights,” and
with the heart between
them fill the entire chest
cavity (Fig. 37). Each
is covered by a smooth,
shining serous membrane
which also lines the chest | -
cavity and is called the }
Pleure.  Ordinarily the
lungs are everywhere in
contact with the chest
walls, but when an OPEN: g, g1.—The Larynx, Trachea, Right and Left Bron-
ing is made in the chest, chus,andthe Lungs. Thelatter have been cut open to show

the method of division and subdivision of the Bronchi.
as by a shot or stab
wound, or when inflammation of the pleura occurs and fluid is
poured out, a space is formed between the lung and the chest wall,
known as the plewral cavily (Fig. 42).

The right lung has three lobes, the left lung two, and each is com-
posed of bronchi, air cells, and the divisions and subdivisions of the
pulmonary arteries and veins.

In the ultimate air cells the venous blood of the pulmonary arteries
circulating in the capillaries is brought in contact with the air in the
cells, and the interchange takes place which results in the blood re-
ceiving a supply of oxygen and becoming arterial, while the air be-
comes charged with carbonic oxide, waste organic matter, and watery

vapor.
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In infammation of the lungs, pnewmonia, these air cells become
- filled with liquor sanguinis containing some red blood cells, so that
air can no longer enter and that portion of the lung is temporarily
useless. In laryngitis and bromchitis mucus is poured out into the
bronchi and coughed up,
but the air cells are free;
hence those affections are
much less serious.
Breathing or respira~
tion consists in the alter-
nate expansion and con-
traction of the chest, by
which air is drawn in and
forced out; the drawing
in is known as inspira-
| Zomand theforcingout as
| expiration. The number
of these movements in
i health is about eighteen
| to the minute. In ordi-
nary quiet respiration the
principal muscle con-
cerned is the diaphragm,
which in its relaxed state
is arched upward into the
cavity of the chest; inits
F16G. 42.— Chest, showing Pleura, contraction the muscle
is flattened out, largely
increasing the capacity of the chest, so that the air rushes in
through the larynx to fill the vacuum; inspiration completed,
the diaphragm relaxes, the chest walls collapse, and expiration
occurs, When respiration becomes more active the intercostal
muscles, which raise the ribs, come into play, and when still
more effort is required all the muscles attached to the chest come
into action, and even the nostrils are dilated to allow the entrance
of more air,
Ordinary outdoor air contains about twenty-one parts of oxygen,
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seventy-nine parts of nitrogen, and four hundredth parts of carbonic
acid, or four parts in ten thousand.

The oxygen is the element of the air which is necessary to sustain
life; it serves the same purpose as it does in a fire, maintains the
combustion by which heat and force are produced. If you shut off
the supply of air (oxygen) to a furnace the fire goes out; if you shut
off the supply to the lungs life goes out. The nitrogen has no other

*value than to dilute the oxygen.

When air is breathed it loses a portion of its oxygen, is ra.lsed in
temperature, and has added to it in the lungs carbonic acid, organic
matter, and the vapor of water; the amount of contained carbonic
acid is increased a hundred times, to about four per cent.

As the air ina confined space is breathed over and over again, these
impurities increase until they cause the headaches and drowsiness
which we experience in a crowded room; if fresh air is not provided
these impurities will even cause death.

A notable instance of this character occurred in India in the year
1756, when one hundred and fifty-six British prisoners were confined
in a dungeon eighteen feet square; the next morning one hundred
and twenty-three of them were dead.

The inflow of fresh air to take the place of that which has been
breathed is known as vensilation.

The heat which is produced in the body by the burning or oxida-
tion of carbon, the resulting carbonic acid escaping through the lungs,
would raise the temperature of the body too high were it not that pro-
vision is made for its regulation. The evaporation of water is the
principal cooling agency, the evaporation taking place from the lungs
and skin; this is goingon all the time, though the vapor from the lungs
is only visible in cold weather. So with the skin, the water is only
visible in hot weather, when so much escapes that the unevaporated
portion becomes visible as sweat or perspiration; the harder we work,
the more heat is produced, and the more evaporation of water is re-
quired to reduce the body temperature. If the skin stops action the
body temperature rapidly rises, and we have the condition of heat-
stroke, in which the hot, dry skin is a familiar symptom.

$



CHAPTER VIL
THE EXCRETORY APPARATUS.

- WE have already seen that in all life processes waste products and -
poisons are produced, which, if not gotten rid of, are finally fatal even
to the life which produced them. The yeast fungus growing in
sugar solution produces a poison, alcohol, which when it reaches a
certain proportion destroys the life of the yeast; so with the human
body, it produces very deadly poisons which must be thrown off if
the body would live, and the apparatus by which these poisons are
climinated is known as the excretory apparatus. The skin, lungs,
large intestine, and urinary apparatus all take part in excretion,

The excretory functions of the skin, lungs, and rectum have been
fully described elsewhere. It remains to give a description of the
urinary apparatus, whose practically sole function is excretion. It
consists of the kidneys which secrete the urine and the urelers which
convey it to the bladder, where it accumulates until it is convenient to
discharge it through the wrethra.

The kidneys (Fig. 34), one on each side, are situated in the loins,
at the back of the abdomen, behind the peritoneum, on either side
of the spinal column, and just below the last rib. They are about
four inches long by two and a half inches wide, by one and an eighth
inches thick, and weigh about five ounces each. They are covered
" by a fibrous capsule which may be stripped off, and consist of two
portions, a cortex and a medullary portion. The corfex is the secreting
part, while the meduila is largely an aggregation of urinary tubules on
their way to the pelvis of the kidney,

Each urinary tubule, after many twists and loops, terminates ina
little sack, in which is 2 bunch or tuft of tortuous capillaries; the
veins emerging from these capillaries are smaller than the arteries
that empty into them, so that the blood in passing through is subjected
to some degree of pressure, and under the pressure water and salts
escape from the vessels. Farther on down the tubule the secreting
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epithelium with which the tubule is lined takes from the biood the
urea and other waste products necessary to purify it and complete the
urine.

On the inner side of each kidney is a decp depression containing
a funnel-shaped sac, the pelvis, which reccives the terminations of
the urinary tubules, and is '
itself the starting point of the
ureters. The ureters are two
musculo-membranous tubes,
about the size of a goose quill,
and sixteen inches long, ex-
tending from the pelvis of the
kidneys to the urinary blad-
der (Fig. 43).

When a stone formed in the
pelvis of the kidney finds its
way into one of these ureters,
in its passage to the bladder, it
naturally has a hard time in
getting through such a small
canal, and the result is the
excruciating pain experienced

. ‘e .y = F1G. 43— 5Section of the Kidney. A, Cortex; 5,
in such a condition which is e medulla; <, pel\-ls;g, ureter. !

known as renal colic.

The bladder is a muscular bag which serves as a reservoir for the
urine and in a moderately distended condition holds about a pint.
When empty or containing only a small amount of urine it lies wholly
within the pelvis, and behind the pubis; when full it rises into the
abdomen and can be felt and percussed above the pubis. To deter-
mine whether the bladder is full we tap on the finger placed just
above the pubis; if we get a hollow sound we know that it cannot be
distended (Fig. 44).

As the bladder rises into the abdomen it leaves exposed in front a
small area not covered by the peritoneum and through which it can be
aspirated without opening the peritoncum. Likewise there isa sim-
ilar area behind, where the bladder rests on the rectum and through
which it can be reached. The neck of the bladder is embraced by
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the prostate gland which in old men becomes enlarged and makes a
bar to the passage of urine.

The srethra is eight or nine inches long and extends from the neck
of the bladder to the meatus; when the penis is held up that portion
of the urethra under the pubis describes a curve with the concavity
upward, hence the curved shape of catheters and sounds.

ﬁ'f!:l-n.-‘
F16G. 44.—Section of Bladder and Urethra.

Urine is a watery solution of urea, uric acid, coloring matter, and
salts, mostly urates, phosphates, carbonates, and chlorides. The
average man passes about fifteen hundred cubic centimeters or three
pints of urine a day, and this urine contains about fifty grammes or
one and one-half ounces of solids. Normal urine is yellowish in color,
acid in reaction, and has a specific gravity of from 1015 to 1025,

The urea is the most important constituent, a little more than
an ounce being excreted daily.

Healthy urine when passed is ordinarily clear, but it may quickly
become cloudy and a sediment form without indicating disease. If
such cloudiness disappears when the urine is heated it is due to
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urates; if the cloudiness disappears on the addition of a few drops
of acid it is due to phosphales.

Among abnormal constituents of the urine, indicating disease, are
albumin, sugar, bile, blood, and pus.

Just above the kidney on each side is a small triangular ductless
gland known as the suprarenal gland. It has nothing to do with the
excretion of urine but is considered here for convenience. That these
little glands add something important to the blood is shown by the
fact that their removal in animals is quickly followed by death, and
that their diseased condition in man is the cause of a fatal malady
known as Addison’s disease. Their function appears to be to sustain
muscular tone, especially in the blood-vessels, and a substance known
as adrenalin has been isolated from them which has a very powerful
effect in that direction.






PART IIL

FIEST AID.

CHAPTER 1.
EMERGENCIES, CONTUSIONS, AND WOUNDS,

ONE of the most important of the many duties of the hospital-
corps man is to render first aid; in time of war it becomes his most
important duty. In order that this duty shall be performed promptly
and efficiently and without excitement or hesitation he must be taught
what to do until he possesses the confidence born of knowledge.

If called upon for assistance in an emergency under other con- °
ditions than those of an action his first duty is to send word to a medi-
cal officer; in action this often cannot be done. The next step is to
see that the sick or injured man is not crowded about 50 that he can-
not get air; then the nature of the case must be ascertained as quickly
as possible. Look for bleeding; if it is at all profuse it must be
stopped at once; if there is shock lower the head and give a little
aromatic spirits of ammonia in water; if there is a wound protect it
by a first-aid dressing, ripping up the clothing if necessary to get at it,
but not attempting to clean or handle it in any way; if there is a
fracture immobilize it before moving the patient a foot, so that a
simple fracture may not be made compound. Then remove any
equipments the soldier may have on, unbutton his collar, and loosen
the clothing about his chest and abdomen.

In action the amount of first aid to be rendered will depend on
circumstances; perhaps the arrest of severe hemorrhage is all that
can be attempted.

The clothing must be preserved as far as possible, for it is often
impossible to replace it. On reaching the hospital the clothing must
be very gently removed. To remove a shirt, pull it up from the back,
then draw it over the head to the front, and lastly disengage the arms;
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if one arm is injured disengage the well arm first, then draw the shirt
over the head, and lastly free the injured arm; if necessary rip up the
seam on the injured side.

A contusion or bruise is a subcutaneous or closed wound: a lacer-
ation of the deeper tissues without a division of the skin. Contusions
vary in extent from an ordinary “ black and blue ” spot, to the al-
most complete pulpification of a limb with laceration of the blood-
vessels and nerves such as sometimes occurs in railway or other acci-
dents. The first evidence of contusion is usually rapid swelling of
the part; every one knows that when one is struck a hard blow on
the eye the swelling closes it almost immediately, or a blow on the
head is promptly followed by a *“ bump.” There is only one thing
which could cause such rapid swelling, and that is bleeding caused
by the laceration of the subcutaneous tissues and vessels, the blood
not being able to escape. At first there is no discoloration, but
after a few hours or a day, the blood makes its way toward the surface,
and the part looks black and blue and, as changes later take place in
the blood, greenish or yellow. Another symptom is pain. If the
injury is severe there is shock; the more shock the less pain usually.
Shock is a condition of nervous depression like fainting, only shock
is due to physical causes, while fainting is due to mental impressions.
The symptoms of shock are anxiety, pallor, dilated pupils, trembling,
chilly feeling, nausea, clammy skin, very weak pulse, sighing respira-
tion, often a subnormal temperature. The amount of shock will
depend upon the part of the body injured and the gravity of the in-
jury; it is much more marked in injuries of the trunk than in injuries
of the extremities; injuries of the testicle are apt to be attended with
marked shock. Shock may be so severe as to terminate fatally with-
out reaction,

The treatment of shock consists in the use of heat externally and
stimulants internally; hemorrhage must be carefully looked for and
controlled if present. In severe shock on the field it is often safer
not to attempt to move the patient until there are signs of reaction;
give him some stimulant and leave him temporarily. If he can be
moved get him in bed as quickly as possible; wrap him in hot blankes
and surround him with bottles of hot water; give him hot coffee or
hot beef tea; keep him perfectly quiet with the head low.
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For the treatment of the contusion itself the indication is to stop
the subcutaneous bleeding; this can be done by very hot or very cold
applications; if the injury is in a limb, firm, even pressure of a band-
age may be effective. Later when the bleeding has ceased the ab-
sorption of the extravasated blood may be hastened by hot fomen-
tations and massage.

A wound is a division not only of the tissues but of the overlying
skin. Wounds are classed as #ncised, laceraled, contused, punctured,
and poisoned; gunshot wounds are usually considered in a class by
themselves.

An dncised wound is one made with a sharp cutting instrument,
the class of wounds commonly known as culs, such as cuts with a
razor or knife. _

A laceraled wound is a lorn wound, such as is made by barbed
wire or a piece of shell; it does not differ practically from a conlused
or bruised wound made with a blunt instrument such as a club or stick.

A punciured wound is deep and narrow; stabs are punctured
wounds.

A poisoned wound is one in which some poison has been intro-
duced by the same agent which made the wound; any of the above-
named classes of wounds may be poisoned.

Gunshot wounds are both punctured and contused; they may also
be lacerated.

Incised wounds are especially apt to be attended by bleeding;
lacerated and contused wounds are less apt to give rise to dangerous
hemorrhage because the vessels are torn and twisted; a limb may
even be entirely torn off without sericus bleeding, but shock in this
class of wounds is apt to be severe.

Punctured wounds are dangerous because, while the external
opening may be small, they often penetrate so deeply as to seriously
injure important organs, or cause internal hemorrhage.

The immediate dangers of wounds are hemorrhage and shock; if
these are removed the one great danger is énfection; if that can be
prevented the most serious wounds may be recovered from unless of
course there is irreparable injury to some important organ.

The healing of wounds takes place in two ways; if there is no in-
fection and no loss of tissue and the parts are brought into proper
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apposition healing occurs by first intention; otherwise by granulation
with or without suppuration.

Most incised and bullet wounds are originally aseptic or germ
free, and if kept so will heal or grow together under one dressing,
without heat, redness, severe pain or swelling, and without fever. The
bullet itself after it has lodged is usually harmless and may be ignored
ag far as the treatment is concerned.

If the wound becomes infected with pus cocci, inflammation occurs
with its attendant symptoms of heat, redness, pain and swelling, and
usually more or less fever; suppuration follows, and if the pus cannot
escape freely some of the poisons produced by the growth of the pus
cocci are absorbed, seplic loxemsa, or the cocci themselves get into the
blood-vessels, sepiic infection; the septic infection may result in the
formation of ahscesses in the different parts of the body, pyemis. All
these blood poisonings are attended by chills, or chilly feelings, fever,
headache, a peculiar waxy appearance of the skin, and perhaps de-
lirium and stupor. Unless arrested the process terminates in death.

The first-2id treatment of wounds consists in the arrest of hem-
orrhage—and by hemorrhage must be understood serious bleeding,
and not the moderate bleeding which accompanies most wounds and
only requires the pressure of a dressing—the relief of shock and the
prevention of infection.

To prevent infection is all-important and may be accomplished
by following a few simple rules: do not touch the wound with the
fingers or anything else; do not attempt to wash it or remove particles
of dirt or clothing; if the intestine is protruding do not attempt to
replace it; if the sharp end of a broken bone is sticking through leave
it undisturbed; remove the soiled and bloody clothing about the
wound, and apply the contents of the first-aid packet, handling the
gauze with the waxed paper so as if possible not to touch any part of
the dressing with the fingers.

Each soldier in the field isissued a firsz-aid packet for his individual
use; it has a hermetically sealed metal cover, and contains two com-
presses of absorbent sublimated gauze, each sewed to the center of a
sublimated-gauze bandage, each bandage being wrapped in parch-
ment or waxed paper, and two safety pins wrapped in waxed paper.

The first-aid packet is carried by all officers and enlisted men.
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To protect the extensive wounds often caused by shell fire the
ordinary first-aid packet is not large enough, so that these packets
are now supplied in two sizes.

The larger or “shell-wound dressing” is wrapped in tough paper
with directions for application printed thereon, and each contains
1 square yard of absorbent sublimated (z:1,000) gauze so folded
as to make 2 pad six by nine inches; stitched to the back of each end
of this compress is a piece of gauze bandage three inches wide by forty-
eight inches long. The dressing also contains one absorbent sub-
limated-gauze bandage three inches wide by five yards long, and two
safety pins.

If a first-aid packet is not at hand, the dressing may be of ordi-
nary sterilized gauze, or any other thoroughly clean material, dry if
possible.

Wounds of the skull if penetrating are usually accompanied by
injury to the brain which will be manifested by unconsciousness,
paralysis, unequal pupils, etc. No special first-aid treatment is re-
quired.

Wounds of the chest if penetrating are usually attended by injury
to the lungs. The signs of penetration of the chest cavity are the
presence of air bubbles in the wound, difficult breathing, cough, and
spitting of blood. The treatment consists in laying the patient on
the injured side and firmly bandaging the chest.

Wounds of the abdomen may or may not be penetrating, and there
may or may not be injury of the viscera. The signs of injury of the
intestine are the escape of gas or feces through the wound and the
passage of blood in the stools.

Injury to the stomach may be attended with the escape of its con-
tents and by vomiting of blood. No special first-aid treatment is
required in these conditions, except that the patient should be placed
in such a position as may favor the escape externally of the contents
of the intestinal tract.

Infury of the bladder is shown by the escape of urine through the
wound and the passage of blood in the urine; if these signs are
present the urine should be drawn frequently to prevent its escape
into the abdomen.

In all cases of injury to the abdominal viscera the signs of shock
are usually well marked.
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Poisomed wwmads mey be Evided o thoee in which the potso
& chermical, inchading the tim and sings of imserts, scorpions, ta
racrulas, ceptipedes, and sakes: and those I wiich it &s bacterial,
including the bites of man and other acimaks not rabid, the bites of
ratid arimals, and wounds izfected with idtemus or esthrax.

The bites ond stings of imsects cause considerable smarting and if
in Joose tissues ofien much swelling: refied may be afforded by the
application of ammonia, soda, or even wood-ashes: the sting i left in
the woind should be extracied.  The bites of the larantula and cen-
pede and the sting of the scor piow may cause great pain, considerable
sheck, and much local swelling and indammation, but are seldom ar
never fatal The treanment is the same as far the bites of otber in-
sects, but in very severe cases it may be necessary to incise the wound
and suck out the poison. Stimulants may be given if necessary and
morphine for the pain.

When a person is bitten by a poisomous smake, of which the rattle
snake and copperhead are the princpal varieties in this country,
prompt action is required.

If the wound is in the extremity tie a bandage or handkerchie
tightly about the limb above the wound; incise the wound freely and
suck out as much of the poison as possible; then with a hypodermit
syringe inject a two-per-cent solution of permanganate of potash into
and about the bite so as to destroy any poison whichis left. If ahy-
podermic syringe and permanganate solution are not available, the
bite should be cauterized with a lighted match, a hot coal, or a lit:
tle gunpowder rubbed in and ignited. Meanwhile give stimulants
freely but not to the point of intoxication. The ligature should be
loosened about every half-hour so as to allow restoration of the dir-
culation, but should be immediately tightened up if symptoms o
Keneral poisoning occur.

The bites of man and other animals not rabid are always more or
less poisonous from the presence of the bacteria constantly found in
the mouth and on the teeth; sometimes they are fatal; such wounds
should be thoroughly disinfected and wet antiseptic dressings appied.

Rabies or hydrophobia is a very fatal disease caused by the bite of
a rabid animal or “ mad dog.” The effect is not immediate like that
of snake bite, but may be dclayed weeks or months.
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The treatment of the bite when the animal is known to be rabid
is exactly like that of snake bite, but no ligature need be used.

Teanus or lock-jow is a disease the result of a wound infected by
the bacillus of tetanus. It is especially apt to occur after toy-pistol
wounds or any wound in which dirt has been carried deeply into the
tissues.

‘The tetanus germ grows best in the absence of air; hence it
thrives in deep, punctured wounds. The germs are found in the soil
especially about gardens, stables, and in the streets. Wounds of
such a character should be opened up freely, disinfected, and drained.
If available, tetanus antitoxin should be injected into and about
the wound.

Anthrax or malignant pustule is sometimes caused by the bite of
an infected fly. It starts as a very hard swelling like a carbuncle,
often on the lip. If its nature is recognized it should be at once ex-
cised.

In warfare with savage peoples the latter often used poisoned
weapons, especially arrows, Many different poisons are used, vege-
table, animal, and bacterial.

The local treatment is the same as that of snake bite; the general
treatment must be symptomatic, unless the nature of the poison is
known.



CHAPTER 1I.
HEMORRHAGES,

IN capillary hemorrhage there is a steady oozing of red blood from
all over the wounded surface; nature’s method of amesting such a
hemorrhage is by the coagulation or clotting of the blood in the
mouths of the tiny vessels, and by the contraction of their cut ends.
In treatment we imitate nature. The part should be elevated and
very hot or very cold water applied to the wound; the effect of either
one is the same as the other, the result being the contraction of the
vessels, coagulation of the blood, and arrest of hemorrhage.

After this, uniform pressure applied to the wound by mcans of a
gauze compress and bandage is all that is required.

Episiaxis or nose-bieed is a form of capillary hemorrhage which
is sometimes difficult to control; the arms should be held by an as-
sistant vertically above the head, and a sponge dipped in cold water
applied to the back of the neck between the shoulders, and another
over the root of the nose; very cold or very hot water should be snuffed
up the nose; if this fails an astringent should be added to the water—
alum or tannic acid. Should the bleeding still continue, plug the
nostrils with absorbent cotton; but if the blood then runs into the
throat from the back of the nose, the assistance of a surgeon will be
required.

Capillary bleeding from a tooth socket is sometimes excessive;
plug the cavity with a narrow strip of gauze, place a compress over
the gauze, and bandage the lower jaw firmly against the upper.

In venous hemorrhage there is a rapid flow of dark blood, a welling
up as it were, without any spurting. 1In the treatment the first step
is to clevate the part; so little velocity is there in the venous current
that elevation alone will often stop the bleeding; if it does not,
pressure must be made directly over the wound, and hot or cold
water may be applied if necessary; if in an extremity, the limb should
be bandaged from the toes or fingers up to the bleeding point, in
addition to the pressure over the point.
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In arierial hemorrhage the blood is bright red in color and escapes
in jets. Nature’s method of arresting such a hemorrhage is by the
formation of a clot, the contraction of the muscular coat of the artery
lessening the caliber, and the retraction of the middle and inner coats
affording an obstacle to the escape of the blood and favoring clot for-
mation, and the diminished force of the blood flow caused by the
weakening of the heart’s
action, the result of the
hemorrhage.

When fainting follows
the Ioss of blood the
hemorrhage often ceases
at once because the
heart’s action is so weak
that it cannot force out
the clot which forms in
the mouth of the vessel;
in such a case, however,
the bleeding is apt to
start again when reaction
takes place, or when some
sudden movement dis-
places the clot. The re-
currence of bleeding with reaction is known as sniermedsale hemor-
rhage to distinguish it from primaery hemorrhage, that which occurs
immediately on receipt of the wound, and secondary, that which oc-
curs at a still later period from the reopening of the artery by the
slipping of a ligature, or from an extension of sloughing or ulceration
to the vessel. *

In the freatmeni of arierial hemorrhage prompt action is required;
bleeding from a large artery like the femoral may cause death in a
minute or two; as a matter of fact a large proportion of the deaths on
the battlefield are due to hemorrhage.

The thing to be done is to compress the artery between the wound
and the heart, or if that cannot be done then in the wound itself; the
point selected for pressurc should be where the artery crosses a bone
because there it can be made most cffective.  If a hose connected with

Fic, 4s5.—Compression of the Femoral Artery,
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a hydrant breaks we stop the flow of water by putting a foot upon the
hose between the broken part and the hydrant; we apply the same
principle in arterial hemorrhage. The pressure should be made with
the fingers, preferably the thumbs, and
should be firm enough to arrest the
bleeding (Fig. 45) ; it should be made
over the clothes, as too much time may
be lost in removing them. You will
know that you are pressing on the right
Place by feeling the artery beating be-
neath the fingers and by the arrest of
the bleeding; if you cannot find the
artery make pressure directly over the
bleeding point. As pressure with the
fingers soon becomes tiresome, get an
assistant to slip his thumb over yours,
and take your place while you prepare
Fic. ::;;fy«:mb:: the Femoral g Mmiqud'. The principle of all
tourniquets is a pad over the artery to
bring the pressure on the artery and take it off the veins, a band
around the limb and over the pad, and some means of tightening the
band. There are a number of special
tourniquets, but as they are not usually
at hand a suitable one must be impro~
vised; an exccllent tourniquet may be
improvised with a rubber bandage; a
number of turns are made about the
limb and the rolled portion of the band-
age then placed under the last turn in
such a position as to press directly upon
the artery (Fig. 46). The most com-
monimprovised tourniquet is the Spen-
ish windlass; in this arrangement any
rounded, smooth, hard object, such as Fic. ¢7~Spanish Wiodiass.
a stone, a cork, or a roller bandage, is
used as a compress; for the band a handkerchief, a suspender, &
waistbelt, 2 bandage, or anything of the sort may be used; to tighten
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up the band a stick or bayonet, scabbard or something of the kind
is passed under the band and twisted until the bleeding ceases,
when the ends of the stick are tied to the limb to prevent the band
from becoming untwisted (Fig,
47). A tourniquet applied tight
enough to stop arterial hemor-
rhage causes pain and swelling of
the limb, and if left long enough
may cause gangrene of the part;
it should therefore be watched
and loosened up from time to
time, say every half-hour or so.
If on loosening the tourniquet
the bleeding starts again tighten
it up; if there is no appearance of
bleeding leave the loose tourni-
quet in place with an attendant
watching to tighten it up should
the hemorrhage recur

Fig. 8. —Skelaton with Black and Dotted
Liney Showing the Conarse of the Arteries and a

X Iodicating the P re Pointa. F1G. 49.—Comprumsion of the Brachial Artery,

The surgeon arrests the hemorrhage permanently by tying or
twisting the divided ends of the artery.
Fig. 48 shows on the skeleton the points at which the various
arteries n;ay be compressed to the best advantage.
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For bleeding anywhere in the upper extremity below the middle
of the arm compress the brachial in the manner shown in Fig. 49
and ‘thén apply a tournmiquet a little higher up. If the wound is

Fic. so.—Arrest of Bleeding from the Palm.

low down in the palm of the hand, it may not be desirable
to arrest the circulation in the entire limb, in which case the
pressure may be made in the paim by a roller bandage over which
the fingers are doubled and tied in place with a bandage (Fig. so) ;

FG, s1.—Flexion of the Elbow to Fic. 32.—Compression of the Sub-
Arrest Bleeding Below, <clavian Artery.

or we may put a pad in the elbow and bend the forearm on the
arm and tie the two together (Fig. 51).
If the wound is'in the axilla, pressurc must be made on the sub-
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clavian against the first rib and in the hollow behind the clavicle (Fig.
52); as a tourniquet cannot be applied here the fingers may be re-’
lieved by making the pressure with the handle of a large key, or the
end of a pocket knife well wrapped.

Fi1g. 53.—Arrest of Bleeding by Flexion of the Knee,

In bleeding jrom any part of the lower extremity compress the fem-
oral against the head of the femur just below the middle of the groin,
with both thumbs, as shown in Fig. 45, then apply a tourniquet to
replace the thumbs.

Fig. s5.—Compression of the
Temporal Artery by Knotted
Bandage.

If the bleeding is from the oot another method is to put a pad be-
hind the knee and flexing the leg forcibly, tie the leg to the thigh as
shown in Fig. 53; if from the top of the foot a tourniquet may be
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placed over the anterior tibial in front of the ankle, or if from the sole
of the foot over the posterior tibial behind the inner ankle.

Hemeorrhage of the neck from the branches of the carotid is con-
trolled by compression of the carotid with the thumb against the ver-
tebre (Fig. 54); a tourniquet cannot be applied here,

Bleeding from the tongue may be controlled in the same way, or
by rinsing the mouth out with ice water, or holding pieces of ice in
the mouth.

Bleeding from the li ps may be very severe; it is controlled by grasp-
ing the lip betwecn the thumb and fingers; as the arteries of the lip
come from both sides, pressure must be made on both sides of the
wound.

Bleeding Jrom the face may be arrested by pressure on the facial
in front of the angle of the jaw.

Bleeding from the scalp is easily arrested by pressure with a com-
press on the bleeding point, the pressure being made by a knotted
bandage as shown in Fig. ss.

In bleeding from the lungs the blood is bright red, frothy, perhaps
mixed with mucus, and is coughed up. Listen over the chest and
where rattling is heard apply an ice bag; give the patient pieces of
ice to swallow, and keep him perfectly quiet in the recumbent position;
he should neither talk nor move.

In bleeding from the stomach the blood is vomited, is usually dark
in color, and may be mixed with food. It is always well to remember
that vomited blood does not necessarily indicate hemorrhage from
the stomach; the blood may have been swallowed, coming from the
back of the nose or throat; inquire whether there has been any nose-
bleed. The treatment is the same as for hemorrhage from the
lungs, except that the ice bag is applied over the stomach.

In bleeding from the bowels the bloced is bright red if fresh; black
and tarry if old. All that can be done is to apply cold applications to
the abdomen and keep the patient quiet,




CHAPTER IIIL
DISLOCATIONS AND SPRAINS,

A dislocation is a permanent slipping away from each other of the
bones which form a joint, with locking of the bones in the new po-
sition; the joint is out of place. Necessarily the dislocation is at-
tended with tearing of the ligaments and often with rupture of the
muscular attachments as well.

The cause is usually indirect violence, especially falls and twists.
In attempting to save one's self from falling the hand is thrown out
and the weight of the body coming on it causes a dislocation of the
shoulder; or the thigh in falling is bent backward, resulting in dislo-
cation of the hip.

The symptoms of dislocation are as follows: The patient has fallen
and cannot move the affected joint; there is pain of a sickening char-
acter, often with numbness or tingling in the limb below from pressure
on the nerves and blood-vessels; on attempting to move the joint we
find that it is locked and cannot be moved; on uncovering and ex-
amining it, it will be noticed that there is marked deformity in the
joint, and that the limb is fixed in an unnatural position, and appears
longer than the corresponding limb on the other side.

A dislocation must always be carefully distinguished from a frac.
ture or a sprain. In fracture there is unnatural movement between
the joints instead of immobility at the joint, and the movement is
attended with a grating sensation and sound; the deformity is be-
tween the joints and there is usually shortening of the limb.

In sprains there is absence of any of the signs of dislocation except
swelling and pain; the joint can be moved, though the patient will
resist on account of the pain. Always uncover the limbs and compare
the corresponding joints on the two sides.

If the services of a surgeon can soon be obtained nothing should
be done for dislocations except to loosen the clothing about the in-
jured part and support it as comfortably as possible in the new po-
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sition. If the patient must be moved the limb should be supported
in a sling, or by splints and bandages.

When, however, a physician cannot be reached for some time,
there are certain dislocations which a hospital-corps man may attempt
to reduce. He must always remember that no
force is to be employed, as it may do serious
damage to the important vessels and nerves near
the joint; the secret of success lies in the skillful
manipulation with a clear understanding of the
anatomy of the joint,

Dislocation of the shoulder occurs more fre-
quently than dislocation of all the other joints in

_ the body taken together; the reason of this has

Fic. s6. — Subglenoid .
Distocation of the Shoul.  Deen explained on page 28; the most common
der. dislocation of the shoulder is downward (Fig.
§6). The symptoms arc those described for dislocations in
general; there will be a hollow under the point of the shoulder

F1G. 37.—Reduction of Dislocation of the Shoulder by the Foot in the Axilla,

which will be very conspicuous when compared with the convexity
on the other side, and the head of the bone can be felt in the am
pit where it should not be. To reduce this dislocation place the
patient on his back on the ground; sit beside him; remove ope

\ .\“»UQ_[\_‘
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shoc from your foot and place that foot in the patient’s axilla;
then using the foot as a fulcrum, draw the arm downward in the di-
rection of its axis, then outward, and finally carry it across the chest
(Fig. 57); or Kocker's method may be tried as follows: Flex the
forearm to a right angle, bring the elbow to the side; carry the hand
and forearm outward; then lift up the elbow and sweep the forearm
across the front of the chest. If successful the humerus will suddenly
slip into place with a click; the
arm should then be bandaged to
the side for a week or two to give
the torn ligaments a chance to
heal. If unsuccessful after a few
minutes’ trial further attempt
should be postponed. A shoulder
once dislocated is usually per-
manently weak, and the disloca-
tion is apt to recur from slighter violence than at first. _

In dislocation of the lower jaw (Fig. 58) the patient cannot speak
or close the jaws, and is in great distress.

This dislocation is usually reduced without much difficulty, but
there is great danger of the thumbs of the operator being bitten.
Wrap the thumbs well with a handkerchicf or bandage; stand in
front of the patient, and while pressing with the thumbs in the mouth
just back of the lastlower molars, at the same time with the fingers Iift
up thechin; the jaw will usually at once snap into place,and the thumbs
must be quickly withdrawn to prevent them being bitten. After
reduction bind the lower jaw to the upper with a four-tail bandage.

In dislocation of the finger joints pull on the dislocated end, at the
same time bending it backward if the dislocation is forward, or for-
ward if the dislocation is backward, and pushing the joint into place.
After reduction strap or splint the finger.

The patelia or knee-cap may be dislocated outward or inward;
there is sickening pain, the knee cannot be moved, and on examina-
tion there is a hollow in front of the knee where there should be full-
ness, and the patella can be seen and felt in its new position.

Extend the knee as much as possible and flex the thigh so as 10
relax the muscles, when the patella can usually be pushed into place.

Fi. s8.—Dislocation of the Lower Jaw.
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In sprains the jointsurfaces slip apart, tearing the ligaments, but
slip back into place again; a sprain is really 8 momentary dislocation.
The tearing of the ligaments causes hemorrhage into and around the
joint, and as the blood cannot escape externally the joint is immedi-
ately swollen; that the swelling is due to the bleeding is shown by the
black and blue discoloration of the skin over the joint which begins
to appear after 2 day or two
as the blood comes to thesur-
face.

The treatment consists in
stopping the hemorrhage, caus-
ing the absorption of the blood
already poured out, and sup-
porting the joint until the liga-
ments heal.

A sprained ankle, the most
common of all sprains, may
be taken as a type. The
patient twists his foot step-
ping on a stone, there is sharp
pain in the ankle, lameness,
and prompt swelling of the

Fic. s9.~Strapping the Ankle. joint, but the joint is movable,
thus excluding dislocation, and
there is an absence of the signs of fracture.

To control the bleeding put the foot at once into a pail of hot
water, as hot as can be borne, and keep it there ten minutes; or if
there is no water hot enough use ice water. Then strap the joint
firmly with rubber adhesive plaster, using strips about an inch wide
and fifteen to eighteen inches long (Fig. 59).- The first strap should
form a stirrup of the heel, closely following the tendo Achillis on each
side; thesecond should cross the first at a right angle, extending along
the border of the foot from the root of the little toe to the root of the
great toe or vice versa; the third strap covers one-third of the first
and the fourth one-third of the second and so on until the entire ankle
is covered except a narrow strip in front which is left open to allow of
free circulation. Each strap is drawn tight and the crossings are
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made strongest over the swelling. When the strapping is completed
a bandage is applied over all until the plaster is firmly adherent, when
the bandage is removed, the sock and shoe put on and the latter firmly
laced, after which the patient should begin to walk, commencing with
a crutch or cane.

The walking is at first very painful, but must be persisted in, as
the plaster takes the place of the torn ligaments and the movement of
the joint in walking causes rapid absorption of the blood. As the
strapping becomes loose it must be reapplied after thorough massage
of the joint.



CHAPTER IV
FRACTURES.

A fracture is a broken done. There are two great classes of frac-
tures, simple or closed and compound or open.

A compound or open fracture is onc in which there is a wound
communicating with the broken ends of the bone; the broken bones
are open to infection. A simple
or closed fracture is one in which
the broken bones are closed to
the air and to infection in that
there is no wound communicat-
ing with the fracture.

A fracture is comminuted when the bone is broken into more than
two pieces; complicated when there are also injuries to the adjoining
vessels, nerves, or muscles; #mpacted when the broken ends are driven
into cach other so that they cannot move; green stick when the bone is
bent and only partially broken as a green stick is broken (Fig. 60).

Fractures arc caused by direct violence, 2s when a wagon wheel
passes over a limb and breaks it; indirect violence, as when a man falls
on his hand and breaks his collar bone; muscular action, as when one
breaks his arm in throwing a ball.

How will vou know that a fracture
has occurred? First there is a loss of
power in the part; if the leg is broken
the man has fallen and cannot get up; if
it is the arm he cannot use it.  Then the
limb is in an unnatural position; if you
compare it with the uninjured limb you will sce that there is a defor-
mity between the joints, and that the injured limb is probably
shorter. If you attempt to move the imb you find there is movement
between the joints where there should be none, and vou can both feel
and hear the broken ends of the bone grating together—crepitus.

Fi1G. 6o.—Green-stick Fracture,

Fi1G. 61.—Unjon of a Fracture.
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The patient complains of great pain and tenderness at the seat of
fracture and there is swelling there due to bleeding from the broken
ends. There is a history of violence and often the patient will say
that he heard the bene crack and give way.

In the treatment of fractures the great point is to keep them from
becoming open; a closed fracture is a very simple matter, not danger-
ous to life, and usually healing promptly if kept quiet in proper po-

FiG. 62— Use of Wire Gauze as a Splint.

sition; an open fracture is quite another matter, always taking a long
time to heal and often threatening loss of limb and even life from in-
fection.

Thercfore never attempt to move a man with a fracture until the
fracture has been fixed so that the broken ends of the bone cannot
move. If a physician can be obtained at once merely make the
patient comfortable with pillows and supports where he lies; if he
must be moved apply splints, handling the broken bones very carcfully
sothat sharp ends may not come through the skin and make the frac-
ture compound. If a physician cannot be reached for a day or two
sct the fracture and then splint it
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The cause of deformity in fractures is muscular contraction,
and this contraction must be overcome in seiting the fracture,
which is merely getting the broken ends into proper position;
this is done by exemsion and coumler-extension; extension is
pulling the far end of the limb, and counter-extension is merely
holding the end next the trunk; pull until the deformity and
shortening disappear and the two limbs look alike, then hold them so
while the splints are applied.

O

o

F16G, 63.~Splints of Telegruph Wire.

When a fracture is properly set the blood which escaped into the
tissues about the break is gradually absorbed and at the end of a week
or ten days callus is thrown out or the limb begins to Anis; callusis a
soft, cement-like substance which is poured out between the broken
ends, around them, and in the medullary cavity; the callus gradually
hardens into bone. That which is around the break forming a sort
of ferrule or splice, and that in the medulla forming a pin, are absorbed
after many months; but that between the bones remains permanently,
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knitting the bone together (Fig. 61). Sometimes the callus is not
sufficient in quantity or quality and union fails to take place.

‘When a fracture is already open or compound the object of treat-
ment is to convert it into a simple fracture, or at least to prevent in-
fection. The wound is first dressed and then the fracture is treated.

A splint is merely a splice to hold the bones in proper position
until nature unites them, Splints must be light but sufficiently rigid
to prevent bending; long enough to fix the joints above and below
the fracture; broad enough to prevent pinching of the limb in band-
aging; sufficiently padded to protect the part from undue pressure.

There are many splint materials supplied, among the more com-
mon being thin boards, cardboard, felt, leather, wire gauze (Fig. 62),
etc. Often in the military service splints must be extemporized; one
of the most useful and most accessible materials for preparing them
is telegraph wire; the method of using it is illustrated in the figures
(Fig. 63). On the battlefield the various weapons may be employed:
rifles, bayonets, swords, scabbards (Fig. 64), and tent pins; splints
may also be prepared from blankets and straw, from hay, small
sticks, the bark of trees, barrel staves, broom handles, canes and
umbrellas.
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Padding may be made of clothing, hay, straw, grass, leaves, ex-
celsior, cotton, crumpled paper, ctc.

The best things to hold splints in place are straps which can be
readily buckled and unbuckled; the next best is the loop bandage
applied as shown in Fig. 66; roller bandages, triangular bandages,
tape, and many other things may be used. Before the splints are
applied permanently the limb is usually bandaged from the extremity
up to the fracture in order to prevent swelling below; after the ap-

116, 66.~ Loop Bandage to Retain Splints.

plication of the splints another bandage is applied over all.  Be careful
not to make the dressing too tight, and always leave the tips of the
fingers exposcd so that the circulation may be watched, 1f the tips
of the tingers are blue and cold, or if upon pressing the blood out from
under the nails it does not quickly return the dressing is too tight.

After splinting the upper limb it must be placed in a sling; if
there are no materials available to form one, the coat slecve may be
simply pinned to the coat, or the flap of the blouse may be turned up
and pinned, ripping the scam if necessary {Figs. 67 and 68).
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Fractures of the skull and spinal column are chiefly of importance
on account of the coincident injury to the important parts of the ner-
vous system which lie immediately beneath the bone. In fractures of
the skull, unless compound or depressed, all the usual symptoms of
fracture are absent, or entirely overshadowed by the injury to the
brain, The most prominent brain symptoms are loss of conscious-

Fic. 67. Fig. &3,

ness and paralysis; if the loss of consciousness is sudden it is probably
due to the pressure of a piece of bone; if it comes on slowly it is apt
to be the result of hemorrhage from a torn vessel. In Jractures of ihe
base of the skull there may be bleeding from the nose or ears, or into
the orbits and under the conjunctiva; the escape of cercbro-spinal
fluid—a clear, watery serum—from the ears is considered a surc sign
of fracture of the base,
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Treatment: Keep the patient quiet in a recumbent position and
apply an ice bag to the head; if the fracture is compound a dressing
will be required.

In fractures of the spinal column the spinal cord is generally in-
jured or cut across, with resulting paralysis of
all parts below the fracture. On examination,
irregularity of the spinous processes will be
noted, usually with angular deformity. Handle
the patient with great care so as not to pro-
duce or increase injury to the spinal cord.
Before moving him apply splints on bothsides,
from his armpits to his feet, so as to make the
body as rigid as possible, then work a blanket
under him, and, drawing it as tight as possible,
lift him on a litter,

F16. 69.— Four-Tail Bandage Fractures of the ribs and pelvis arc also
for Fractureof Jaw.  chiefly important on account of the injury to

the contained viscera.

In fracture of the ribs the sharp end of the bone is apt to stick into
the lung every time the patient breathes; hence in these cases the pa-
tient will often complain of a sharp sticking pain when he breathes,
and there may be cough, with spitting of frothy
blood. When the fingers are passed firmly
along the ribs they may be felt to give at the
broken point, which is also very tender.

The treatment consists in confining the
movements of that side of the chest as much
as possible, in order to give the broken bone
an opportunity to rest and knsf. This is done
by circular bandaging of the whole chest or by
strapping one side.

The pelvis is so strong that the bones are
broken only by the most severe direct violence,
as when a heavy wagon passes over it. The
symptoms are inability to stand or sit up, and crepitus may be felt
when firm pressure is made. If there is an injury to the bladder the
urine contains blood. The treatment consists in the application of
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splints on both sides from the axille to the feet; if the bladder is in-
jured a catheter must be introduced and left in, so that the urine will not
accumulate and escape into the peritoneal cavity.

In fracture of the nasal bones there is usually considerable deform-
iy, the bridge of the nose being caved in and pushed to one side;
crepitus is generally to be felt, and there
is considerable nose-bleed.

Check the bleeding by syringing with
bot or cold water; push the bones into
place by means of a probe or slender,
smooth stick in the nostril, aided by
the fingers outside. Apply cold dressings /jis
over the bridge of the nose and warn /7~
the patient not to attempt to blow the §
nose,

In fracture of the lower jaw the line of
teeth is irregular and there may be bleed-
ing from the mouth; the patient cannot
open his mouth, and the fracture can usually be readily felt,

Push the bones into place and apply a four-tailed bandage (Fig.
69) or two narrow cravats. The patient cannot chew and will have
to live for a time on liquid food taken through a tube.

In jracture of the clavicle the attitude of the patient is often char-
acteristic; the shoulder drops downward, inward and forward, and
he attempts to support it by holding the cibow of the injured side in
the hand of the sound side. The collar bone lying immediately under
the skin, the fracture is easily made out.

As a first-aid dressing, put the arm in a

large sling, place a pad in the axilla, and bind

the arm to the side. The fracture is put up

permanently in a Sayre’s dressing or a Vel peau
716, 71 —Colles’ Fracture. ba ndage.

Fracture of the humerus or arm bone has all the common signs of
fracture and may ordinarily be recognized without difficulty. Two
splints are required; they should be placed on the inner and outer
sides, except in fracture near the lower end of the bone, when the
splints should be front and rear (Fig. 70).

7

Fi1a. 1.
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If the fracture is near the shoulder joint a shoulder cap must also
be used, and if near the elbow joint the inner splint should be rectan-
gular and include the forearm. The wrist should be supported in a
sling, leaving the elbow hanging down so as to produce extension. If
no splints are available the arm should be at least bandaged to the
side or placed in a sling.

When both bones of the forearm are broken all the usual signs of
fracture are present. Place a splint on each side, from the elbow to
the root of the fingers, and put the arm in a sling (Fig. 71).

As a general rule, in all fractures of the upper extremity flex the
elbow to a right angle, and place the forearm in such a position that
the thumb will point up.

The reason of this is, that should the elbow become stiff, the arm
is more useful in that position than any otker; the thumb should point
up, that is, the forearm be midway between pronation and supination,
for in that position there is the widest possible space between the radius
and ulna, and therefore they are less apt to become fused together
by the callus which is thrown out in the process of union.

Fracture of the radius alone, just above the wrist, is very common
and is known as Colles’ fracture. 1t is attended by a peculiar silver-
fork deformity (Fig. 72), and as the bones are usually impacted, crep-
itus is absent. The setting of this fracture can only be properly
done by a surgeon; meantime the arm should be placed in a sling.

Fracture of the metacarpals—a broken hand—usually occurs in a
fight. The most prominent signs are deformity and pain. Splints
should be applied on the back and front of the hand, reaching from
the finger tips half way up the forearm.

Fractures of the fingers are treated by the application of narrow
finger splints, usually on the palmar surface only.

In fractures of the feraur all the common symptoms of fractures are
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usually present; the foot may be everted, lying on its outer side, and
the leg is shorter than the other. Two splints must be applied; the
otie on the outside reaches from the armpit to beyond the foot; the
one on the inside from the crotch to the foot (Fig. 73). The splints
should be tied on in five places: around the ankles, over the knees,

F1G. 74.~ Dressing for Broken Knes-Cap.

just below the hips, around the pelvis, and just below the axilla. It
is well also to tie the two limbs together.

So powerful are the muscles of the thigh, constantly tending to
make the bones overlap, that in the permanent treatment in hospitals
it is customary to provide special arrangements for overcoming the
muscular action, .

These arrangements comprise what is called exiension. A weight
is attached to the foot by adhesive-plaster straps, and a cord run-
ning over a pulley, and counter-extension is provided by raising the
foot of the bed, thus utilizing the weight of the body.

Fractures of the lower extremity are always put up with the entire

Iimb straight, so that if the joints get stiff the limb can be at least
utilized for standing and walking.

In jractures of the patella or knee-cap the patient cannot stand or
walk; the upper fragment is drawn up the thigh by the powerful
muscles attached to it, and the gap can be readily felt. The joint
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swells up at once. A splint should be applied to the back of the knee
so0 as to keep the limb extended, and the upper fragment should be
brought down by figurc-of-eight bandaging (Fig. 74).

If both bones of the leg arc broken the fracture is very apt to be com-
pound because fracture of the tibia is usually oblique with a sharp
point that may come through the skin; such a fracture should be
handled with the greatest care. Apply splints from the knee to be-
yond the foot on the inside, outside, and behind (Fig. 75). Tie the
feet together.

Fracture of the fibula alone just above the ankle is called Poif's
fraciure; the signs are usually indistinct, but if the lower end of the
tibia is fractured as well there is apt to be marked eversion of the foot.

Treat in the same manner as a fracture of both bones, except that
the posterior splint is not necessary.

Fractures of the bones of the foot are best treated by a plaster-of-
Paris dressing.



CHAPTER V,
FOBEIGN BODIES.

In the eve: Foreign bodies such as particles of dust, cinders, etc.,
may lodge under the lids, upon the conjunctiva, or upon the cornea.
In the latter situation they are seen and removed with the greatest
difficulty, and the removal should not ordinarily be attempted by
other than a physician. To remove 2 foreign body from the cye the
best improvised appliance and one that is nearly always at hand is a
match. Light the match and after it has burned a moment blow it
out; then with a clean handkerchief and a circular movement of the
fingers wipe off the charred end, leaving a soft, aseptic, splinterless
point with which to remove the foreign body.

;-

F1G, 76,—Eversion of the Upper Eyelid.

To examine the lower lid draw it down with the fingers, at the same
time telling the patient to look up; if the foreign body is not found
there, evert the upper lid (Fig. 76) by standing behind the patient
with his head upon your chest and telling him to look down at his feet;
at the same time press a match or the end of the finger firmly against
the outside of the lid about a quarter of an inch behind its margin,
draw the lid down by the lashes and turn it upward and outward over
the match or finger tip. 1If the particle is still not visible scarch
the ball of the eye carefully for it, and when it is found lift il off
gently by a quick movement with the point of the match. If
the cyc is very irritable it may be necessary to drop in a little cocaine
solution. :

It is important to remember that cven aftera foreign body is re-
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moved from the eye, there is often for some time a sensation as if it
were still there.

Inthe ear: The foreign body here may be an insect, a pea, or grain
of wheat,a pebble, a plug of hardened wax, etc. An insect in the ear
by its movements and buzzingoften causes the most intense annoyance.

Hold the head over on one side with the ear containing the insect
uppermost; fill the car with warm water; this will drown the insect
in a few minutes, and then by suddenly turning the head to the other
side it may come out with the water; the maneuver should be repeated
several times; if the insect does not come away syringe the ear.

If the foreign body is vegetable such as a pea, water should not be
used as it may cause the pea to swell and thereby render its extraction
more difficult.  If the pea is visible bend the loop end of a fine hair-
pin, and try to get beyond it so as to hook it out.  As there is always
danger of injuring the drum when instruments arc pressed into the
ear, it should be a guiding rule that no instrument should be passed
beyond the point where its tip can be seen.

Hardened wax must be removed by syringing with a warm five-
per-cent solution of soda.

In the nose: Children push peas and such things into the nose, and
occasionally flies deposit their eggs there with the result that maggots
develop in the nasal cavity. Foreign bodies are best removed by
closing the free nostril with the finger and forcibly blowing through
the obstructed side; snuffing up a little powdered tobacco or pepper
will cause sncezing and aid in the expulsion; if this does not succeed
and the body can be seen it may be hooked out with the bent hairpin
in the same manner as described for the ear; or finally a small, smooth
stick or a slender pencil may be wrapped with a little cotton and used
to push the foreign body gently back through the posterior nares into
the mouth; press straight backward, never upward.

Maggots in the nose is a very scrious condition which may result
in death. Let the patient inhale through the nose a half-teaspoonful
of chloroform, and while the maggots are stupefied syringe them out
with warm normal saline solution,

Foreign bodies in the throat are usually bones or masses of food.
If the bone can be seen and rcached it may be removed by fingers or
forceps; if not it may be carried down by eating dry bread. If the
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obstruction is a mass of food it may be dislodged by forcible blows on
the back between the shoulders, or the fingers may be passed into the
throat to hook it out or to cause its ejection by vomiting.

Foreign bodies in the air passages cause violent cough and difficult
breathing; the case isurgent, and if a child he may be held up by his
heels and shaken; if an adult inversion may also be attempted and
blows between the shoulders given as in the case of foreign body in
the throat.

Foreign dodies are sometimes swallowed and reach the stomach
and fmsestines. Such cases are not usually serious. If the body is
angular or pointed such as a tack or a pin, feed the patient on sub-
stances which leave considerable residue to cover and protect the
sharp points;—potatoes, bananas, bread, ctc. Do nof give laxatives
as they will render the movements liquid and thus leave sharp points
exposed. :

In the skin: Here we find splinters, thorns, needles, pins, fish-
hooks, pieces of gloss, gunpowder, etc. For splinters and thorns pass
the point of the blade of a pocket-knife under them, with the thumb-
nail press the splinter against the blade and draw it out; or use a
pointed dissecting or dressing forceps. If the splinter is buried open
up the skin a little with the point of a knife or a needle until it can be
reached. If under a nail make a notch in the nail so as to expose it.

If a needle or pin is broken off in the skin and cannot be grasped
with forceps, cut a small hole in the end of a cork and press it down
over the point of entrance of the needle; this may cause the needle to
emerge so far that it can be grasped. The ncedle may be so situated
that it is best to push it through and extract it on the other side. If
the needle or pin is in the foot or hand and cannot be extracted, the
patient should be directed not to use the part, as muscular action will
cause it to work in deeper. A fish-hook or an arrow cannot be drawn
out on account of the barbs; they must be pushed through. Gun-
powder is best removed by a thorough scrubbing with soft scap and a
stiff brush, the remaining grains being picked out with a needle.



CHAPTER VL
THE EFFECTS OF HEAT AND THE EFFECTS OF COLD.

THE effects of heat may be general or local. The general effects of
heat are manifested in two entirely different ways, viz.: heat stroke
and heat exhaustion.

Heal siroke, sunsiroke, or insolation is due to prolonged exposure
to excessive heat, usually the heat of the sun. But heat stroke may
occur in hot rooms, and in the stoking-rooms of steamships. Ex-
haustion and improper clothing are powerful contributing factors,
hence it is especially apt to occur to soldiers on the march.

The premonitory symptoms are headache, dizziness, irritability,
frequent desire to urinate, seeing things red or purplish; with or with-
out these symptoms the patient suddenly falls unconscious; the skin is
dry and intensely hot; pupils contracted; pulse full and strong; res-
pirations snoring; there may be convulsions; if "the temperature of
the body can be taken it will usually be found to be very high, 105°
F. to 100° F. or higher.

The condition is a very serious one and unless immediately re-
licved terminates in death. ,

The treatment has for its object rapid reduction of the tempera-
ture. The man should be brought to the coolest accessible spot, in
the shade if out of doors, on deck if in the fire room of a steamer, his
clothing removed and an ice bag applied to his head and cold water
poured over him continually. At the same time the body may be
rubbed with ice, and if a tub is available he may be immersed in cold
water., The treatment should continue until the temperature is re-
duced. If the patient is able to swallow he should be given cold,
not iced, water to drink, and this should be repeated as often as
possible.

Serious results are liasble to follow a sunstroke, even when death
does not occur; the most common of these after-effects are permanent
headache, paralysis, mental confusion, or even insanity. Moreover,
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one who has bad a sunstroke is ever after very susceptible to the action
of the sun.

H eat exhaustion is a very much less severe condition, closely allied
to fainting. It occurs among soldiers on the marchand very frequently
among soldiers standing for some time at oflension on a hot day.
The soldier suddenly drops his piece and falls; he is not uncon-
scious or may be easily aroused; face is pale, skin cool and moist,
pupils dilated or normal, pulse very weak; respiration shallow,
perhaps sighing.

Such a patient should be moved into the shade, his clothing
loosened, equipments removed, head kept low, and a drink of water
or some stimulant given. On removal to the hospital he should be
kept perfectly quiet in bed and hot-water bags used if necessary.

The local application of heat produces burns or scalds,

Burns are produced by a flame, hot solids, or caustics. Scalds are
produced by hot liquids; they differ only in that in the former the
hairs are destroyed, in the latter they are not; the treatment is the
same.

Burns are usually said to be of the first, second, or third degree.
Burns which merely cause redness are of the first degree; if blisters
are raised they are of the second degree; and if there are charring and
destruction of tissue the burn is of the tkird degree.

The symptoms of burn are shock which may be profound, chilly
sensations, and pain. The pain may be agonizing or slight.

The result of the burn depends more upon the extent of surface
affected than upon its depth; a burn of the first degree is almost cer-
tainly fatal if two-thirds of the surface of the body is affected, and one
of the second degree if one-third of the body is burned; the chances
for recovery are much less in children and elderly people.

The danger in the first twenty-four hours is from shock; after
that from internal congestions and inflammations, suppression of
erine, ulceration of the duodenum, and intestinal hemorrhage; and
finally from exhaustion, blood poisoning, or tetanus.

If the entire thickness of the skin is destroyed terrible deformities
are apt to follow the contraction of the skin which occurs in healing.

In burns of the first degree, of which sunburn is a type, soft cloths
dipped in a saturated solution of cooking soda should be applied, and
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this followed by any fresh oil or fat; cream or olive oil answers ex-
cellently well.

In burns of the second and third degrees the objects of treatment
are first protection from the air which greatly aggravates the pain and
shock; secondly relief of shock, and third prevention of infection.

The quickest temporary means of exciuding air is to immerse the
part or the cntire body in warm water; then having gotten everything
ready carefully cut away the clothing, leaving such as is sticking to
the burned skin; blisters should be left undisturbed unless they are
very tense and painful, when they may be punctured by a sterilized
needle and the contents allowed to escape.

The wound should next be dressed with sterile gauze dipped in a
warm solution of boric acid, or a solution of picric acid ten parts in
eighty parts of alcohol and a thousand partsof water; the picric acid
relieves the pain and has value as an antiseptic; over the gauze place a
thick layer of sterile absorhent cotton. When the burns are extensive
small portions only should be exposed and dressed at a time. Whea
the first dressing is finished it should be left on as long as possible.

Meantime stimulants and hot drinks should be given internally
and morphine and strychnine injected hypodermically if necessary.

When there has been skin destruction the parts should be re-
tained in proper position by splints when healing is taking place.

In burns from corrosive acids, such as sulphuric and nitric acids,
the parts should be thoroughly flushed with water and a solution of
. soda, after which the treatment is the same as for other burns,

In burns jrom caustic alkalies, such as lye, vinegar diluted with
water should be used to neutralize the alkali before applying the usual
treatment for ordinary burns. .

When the clothing of a person, usually a woman, is on fire she
should be enveloped in a blanket, rug, cape, or woolen coat and thrown
upon the ground while the flames are smothered; the reason she
should be thrown upon the ground is to prevent her from running
about and thus fanning the flames, and also because flames rise, and
in the erect position would reach the mouth and throat.

The effects of cold, like those of heat, may be general or local.

In general freezing there is at first a very unpleasant sensation of
cold with pain in the extremitics, then numbness and stifiness, and
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finally great drowsiness with an irresistible desire to lie down and
sleep, which if yielded to is soon followed by death.

When one is found in such a condition, life not yet being extinct,
he should be taken into a cold room, all clothing removed, and the
body rubbed briskly with sheets or towels wet with cold water. As
soon as the stiffness is removed ertificial respiration should be per-
formed; and when the patient is able to swallow, warm drinks should
be given. When there are signs of returning consciousness and cir-
culation the body may be enveloped in a blanket and the temperature
of the room gradually raised.

The reason a frozen person must not be brought into a warm room
is that the sudden restoration of the circulation gives rise to violent
congestions and often. to sudden death from the formation of clots in
the blood-vessels.

Local freesing is of two degrees, frost-bite and chilblain.

Frost-bite is usually of the extremities, fingers, toes, nose, or ears,
but a whole limb may be frozen. - The part is at first red and painful,
then livid, and finally white, hard, and painless; the sudden cessation
of pain in the freezing part is always a bad sign. The danger of frost-
bite is that sudden thawing may cause such severe congestion as to
result in gangrene.

Therefore the patient should not go into a warm room or near a
fire. Rub the part vigorously with wet snow or ice water, never with
dry snow as the temperature of dry snow may be much below freezing,
and rubbing with it would aggravate the condition. When the pain
and redness return apply cold dressings. :

Chilbiain is a condition of acute or chronic congestion occurring
especially in the feet, and due to bringing cold feet near the fire too
suddenly, or merely following exposure to cold in persons with poor
circulation. On the part affected are red spots, more or less swollen,
which burn and itch intensely. The treatment consists in stimulating
applications, such as liniments and tincture of iodine. Susceptlble
persons should wear woolen socks.



CHAPTER VIL
INSENSIBILITY AND FITS.

AMONG conditions causing insensibility are fainting, shock, con-
cussion and compression of the brain, apoplexy, lightning stroke,
electric shock, heat stroke, freezing, epilepsy, Bright’s disease, alco-
holism, narcotic poisoning, and asphyxia or suffocation.

Fainting is a condition due to too little blood in the brain,
and is caused by mental impressions, exhaustion, heat, bleeding,
overcrowded rooms, etc. The symptoms are sudden unconscious-
ness, pale face, cool, moist skin, weak pulse, shallow breathing, and
dilated pupils.

Treatment: Get more blood to the brain by laying the patient flat
on his back with the head low and the legs raised; sprinkle cold
water in his face and apply ammonia or smelling salts to the nostrils
to make him breathe, get him out of a crowd into the fresh air, loosen
the clothing about his neck and waist.

If he is sitting in a chair and about to faint the attack can often be
prevented by thrusting the head down between his own knees and
holding it there until the face becomes flushed.

Shock is a condition similar to fainting but due to physical injury.
It has been fully dealt with on page 74.

Concussion of the brain is the condition present when we say a man
has been *‘knocked senseless” or “stunned.” It is a jarring and
shaking of the brain due to.blows or falls upon the head or falls upon
the feet; the brain almost stops working for a while. The symptoms
arc unconsciousness, pallor of the face, breathing so quiet and shallow
that it can hardly be detected, pulse fluttering, pupils equal and
usually contracted.

The degree of insensibility varies; sometimes the patient can be
aroused but is irritable and lapses again into unconsciousness which
may last minutes or hours. Vomiting and turning on the side are
favorable symptoms.
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Treatmeni: Perfect rest in a dark, quiet room; warmth externally
if the surface is cold; aromatic spirits of ammonia internally or by
inhalation if there is much depression.

Compression of the brain is as its name implies a pressure on the
brain. This pressure is due usually to cither a piece of bone or to
blood from a torn vessel which has escaped inside the cranium and
as it cannot get out must compress the brain, and this compression
prevents certain parts of the brain from working. When the bleed-
ing is the result of injury the condition is called simply compression
of the brain; when it is the result of the bursting of a diseased vessel
without any violence it is called apoplexy; the result and the symp-
toms are just the same.

The symptoms of compression are profound unconsciousness;
loud, snoring breathing; slow pulse; pupils usually unequal and not
reacting to light, and paralysis on one side of the body.

If the compression is due to a piece of broken bone the symptoms
come on immediately after the injury, while if it is due to blecdmg
they may come on later and gradually.

Treatmeni: 1f the compression is due to a piece of depressed bone
the bone must be raised. If due to bleeding, the bleeding must be
stopped; surgical relief can only be given by a surgeon, but meantime
keep the patient quiet with his head slightly raised; apply an ice bag to
the head, give him a hot mustard foot bath, and put a few drops of
croton oil in a teaspoonful of sweet oil on his tongue, so as to send the
blood from his brain to the feet and intestinal tract.

Lighining stroke may cause sudden death, insensibility, or severe
burns. If the patient is unconscious but living, effort should be made
to keep him alive; perform artificial respiration if the breathing fails;
give stimulants if the heart is weak, and apply heat externally if the
surfaceiscold. Burns must be treated like other burns.

Electric shock is caused by coming in contact with a “live
wire ”; spasmodic contraction of the muscles occurs so that the
person cannot let go. The condition and results are exactly like
lightning stroke.

The first thing to be done is to rescue the patient by setting him
.free from the wire, and this must be done with great care, as to touch
him with the bare hands will cause the rescuer to get the same shock.
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If thick rubber gloves are not at hand the body may be pushed away
from the wire with a stick or a plank or other non-conductor. If the
current is not a very powerful one the hands may be protected with
a thick dry woolen coat or blanket, being careful not to come in con-
tact with the bare skin of the patient.

The treatment of the shock is the same as in the case of lightning
shock,

The forms of unconsciousness due to heat stroke and to freezing
have already been described.

Unconsciousness from agute alcoholism is the condition known as
“dead drunk.” 'The patient is insensible, though he can usually be
partially aroused, the face is flushed and bloated, eyes bloodshot, pupils
usually dilated, skin cold and clammy, temperature subnormal, res-
piration snoring, pulse rapid and weak; there is no paralysis.

Treatment: The case is one of acute poisoning by alcohol, The
first thing to be done is to empty the stomach, by tickling the throat
or by giving an emetic of mustard or salt and warm water. Then
sprinkle cold water freely upon the face, but apply heat to the body;
a cup of hot coffee may help to clear the brain after the stomach is
emptied. Usually an undisturbed sleep is necessary.

It must not be forgotten that alcoholism and apoplexy are
frequently confounded, the more so as a man who has been
drinking and has the odor of liquor upon his breath may be stricken
with apoplexy.

In apoplexy there are paralysis, unequal or contracted pupils,
some fever, slow pulse; in alcoholism no paralysis, equally dilated
pupils, rapid pulse, subnormal temperature.

In epilepsy there may be fits with insensibility, or a mere momen-
tary unconsciousness with slight muscular twitching, but in which the
patient does not fall.

In the severe form, with or without some premonitory sign, the
subject suddenly cries out in a peculiar manner and falls in a fit; at
first the entire body is rigid, then there are general convulsions with
jerking of the limbs, contortions of the face, and foaming at the mouth;
after a few minutes the convulsions are followed by profound stupor,
and this generally passes off in deep sleep. During the attack the eye--
balls may be touched without the patient flinching, the pupils are
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dilated, he often bites his tongue, and there may be involuntary evac-
uations of the bowels and bladder.

Epileptic stupor may be distinguished from other forms of un-
consciousness by the history of the fit, and of other fits, by thefoam
at the mouth and the bitten tongue, and by the absence of any pa-
ralysis.

Treaimené: You can do nothing to stop the fit or to control it; all
that can be accomplished is to prevent the patient from hurting him-
self and to make him as comfortable as possible; do not attempt to
hold him, but twist a handkerchief and passing it between the jaws
tie it at the back of the neck to kecp him from biting his tongue until
after the fit is over; after which let him sleep as long as he wishes.

" Epileptic fits are frequently feigned by soldiers in order to secure
their discharges. The feigned attacks usually occur at night when
1o one ¢an see them; the man does not fall so as to hurt himself, does
not bite his tongue, flinches when the eyeball is touched; the pupils
are not dilated; the patient can be aroused; when there is foaming
at the mouth a piece of soap will often be found inside.

A pail of cold water suddenly thrown upon the man’s head and
shoulders usually makes the diagnosis; it promptly revives the ma-
lingerer, but has little or no effect upon the epileptic.

The insensibility of Bright's disease is really an acute poisoning
from the retention of the waste products which the diseased kidneys
are not able to carry off. The unconsciousness is often attended
with delirium and convulsions. The pupils are contracted, the pulse
slow, and the breathing loud and snoring.

The distinguishing characteristics are the history of Bright’s dis-
ease, the waxy color of the skin, sometimes dropsy, the equally co.
tracted pupils, the absence of paralysis.

Emergency treatment: Cold cloths to the head and a hot mustard
poultice to the back over the kidneys.

In opium poisoning the patient may be very sleepy or deeply un-
conscious, the pupils are minutely contracted, the respiration very
slow, as low as eight or ten to the minute, and snoring, and thepulse
rapid and weak. If the opium has been swallowed, empty the stom-
ach by an emetic, and then give a half gramme of permanganate of
potash dissolved in half a pint of water to destroy what opium is left.
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Next keep the patient awake by giving him strong, black coffee,

pinching him, talking to him, and walking him up and down if pos-

sible, but not to the point of exhaustion.
Asphyxia or suffocation is another cause of unconsciousness, to

which it is necessary to devote a special chapter,



CHAPTER VIIL
ASPHYXIA.

Asphyxia or suffocation is that form of unconsciousness due to the
cutting off of the supply of oxygen to the lungs. This may occur in
several ways. The air may be so full of some other gas that the proper
amount of oxygen cannot reach the lungs; this is what happens in
cases of poisoning from illuminating gas, the gases in mines, etc. '

‘When a person is buried up to his neck in a slide of earth or snow
be may be asphyxiated as a result of the inability to expand his chest,
even though the mouth and nose be free. The air may be cut off at
the mouth as when one is smothered by a pillow; in the throat by the
lodgment of food in the larynx, or its obstruction with the membrane
of diphtheria. The supply of air may be shut off by the pressure of a
rope or fingers when one is hanged or strangled. In drowning, water
gets into the air passages and mechanically shuts off the air. Finally
when anesthetics, such as ether or chloroform, are given, asphyxia
may result from an insufficient admixture of air.

The treatment of asphyxia consists first in removing the cause,
second in restoring the breathing by artificial respiration. If the
patient is overcome by gas remove him to the fresh air, if he is taking
an anesthetic stop it, if he is buried in a snow-slide dig him out as
quickly as possible, if there is a picce of meat in the throat put your
finger in and hook it out or beat him between the shoulders and jar
it out. If the larynx is obstructed by membrane it may be necessary
to make an opening into the trachea (tracheotomy) and put in-a tube;
if the patient is hanging cut him down; if he has been drowned get
the water out of his air passages; do these things first, then perform
the artificial respiration.

Artificial respiration seeks to imitate the natural breathing. There
are several methods, Sylvester’s method being generally considered
the best.

8
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Sylvester’s method: Place the patient on his back with his shoulders
slightly raised by a small pillow or a folded coat; clear the throat,
nose, and mouth of mucus, froth, and dirt; draw the tongue forward

=== - T e
F16. 7. —Sylvester's Method of Artificial Respiration. Explrution.

to keep it from dropping back and closing the opening of the larynx,
keep it forward by passing an elastic band or piece of tape over the
base of the tongue and under the lower jaw, or by forcing a pencil be-

Fro. 15.—Sylvester's Method of Artificial Respiration. Inspration.

hind the last teeth and over the tongue, or by having an assistant hold
it between his fingers covered by a handkerchief to keep them from
slipping; loosen the clothing about his neck, chest, and abdomen;
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kneel behind the patient’s head facing his feet; grasp his forearms
just below the elbows and press them against the front and sides of the
chest throwing the weight of your body forward and upon his arms
and chest (Fig. 77); this forces the air out of the lungs; thendraw his
forcarms slowly upward above the patient’s head, throwing your own
body back so as to make the extension complete (Fig. 48); this
draws the lower ribs upward and outward, expands the chest, and the

FiG. y9.— Artificial Respiration. Marshall Hall's method. Expiration

air rushes in; repeat these movements about fifteen times to the min-
ute and keep it up until the patient begins to breathe by himself or
until there appears no possibility of his doing so; usually the effort is
continued for at least an hour. ‘

Pause for a moment occasionally to see whether the patient makes
any effort to breathe; if he does, time your movements so as to cor-
respond to the natural inspiratory and expiratory efiorts. Usually
the first signs of success arc a change in the color of the face and faint
sighing.

Meanwhile efforts should be made to excite respiration in other
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" ways; apply snuff, tobacco, pepper, or smelling salts to the nostrils,
and strike the chest with towels dipped in hot and cold water alter-
nately.

Marshall Hall's method: In this method the patient is placed on
the floor or ground with the face downward, his forehead resting on
one arm, and a roll of clothing supporting his chest. While in this
position the weight of the body compresses the ribs and expels the air
from the chest—an artificial expiration which is deecpened by making

F1G. 80.—Artificial Respiration. Marshall Hall's method. Inspiration.

pressure on the lower ribs (Fig. 79). Then the operator, with one
hand on the patient’s free arm, near the shoulder, and the other placed
under or in front of the corresponding hip bone, rolls the body from
face downward to its side and a little beyond (Fig. 80). An assistant
aids in this movement by handling the head and underlying arm.
When the body has been thus rolled somewhat more than half round,
the chest becomes relieved from superincumbent weight, and a certain
volume of air enters. After resting a second or two in this attitude of
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inspiration, the patient is returned to the prone position, and pressure
made along the ribs to imitate the expiratory act.

Drowning: There are wide differences of opinion as to how long a
man may remain under water after drowning and yet be resuscitated.
It is probable that five minutes is the limit, but inasmuch as no record
is usually kept of the time and it may be actually much less than what
it appears under the influence of excitement, it is well to make an effort
at artificial respiration unless the time is actually known to have been
greater than a quarter of an hour.

F14. 81.—~Getting Water Qut of the Lungs,

" To clear the lungs of water preliminary to artificial respiration
turn the patient on his face with his forehead resting on his wrist and
a roll of clothing under his chest; then getting astride the body press
on the back to force out the water; next drop your hands under his
abdomen and lift up his body with the head hanging down so that the
water will run out (Fig. 81).

Besides artificial respiration it is necessary to restore the heat of
the body, which is rapidly lost by immersion in the water, and to stim-
ulate the circulation.
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While efforts at artificial respiration are going on remove the wet
clothing, wrap the body in dry, hot blankets, apply hot-water bottles
to the feet, and rub the limbs actively toward the heart; stimulants
should be given hypodermically, by the rectum, and by the mouth
when the patient can swallow.

When respiration is established put the patient in a hot bath un-
til the body heat and circulation are restored. Even when artificial
respiration is successful after drowning, congestion of the lungs, bron-
chitis, or pneumonia is apt to result from the cold and the irritation of
the lungs by the water which has gotten into them; to prevent these
complications large mustard plasters should be applied to the chest.



CHAPTER IX.
POISONING.

PoisoNs may be divided into two classes, those which are taken in-
ternally or by podermically and those which are applied to the skin,

Of those taken internally the coustic acids and alkalies may also
be applied to the skin; in either case they produce burns. When
swallowed the burns are upon the lips, in the mouth, throat, and stom-
ach. The stains are seen upon the lips, and the symptoms are intense
pain and agony, and vomiting of bloody matter mixed with mucus
and shreds of membrane. The reatment consists in trying to neutral-
ize the poison, protecting the burnt surfaces by administering soothing
substances such as oils, milk, white of egg, flour and water, etc., and
relief of pain by opiates.

The caustic alkalies, such as lye, are best neutralized by vinegar or
lemon juice and water, and the caustic acids, such as sulphuric and
nitric, by magnesia, cooking or washing soda, tooth powder, or soap
suds. The remainder of the internal poisons may be divided in three
general classes:

1. Those whose principal effect is upon the gasiro-iniestinal canal,
causing violent irrilation or inflammation; such as arsenic, corrosive
sublimate, nitrate of silver, oxalic acid, croton oil, and sugar of lead.

2. Those whick produce litile or no local irritation, but have a
powerful general effect, especially upon the nervous system; such as
opium, chloral, belladonna, prussic acid, and strychnine.

3. Those which are both local and general poisons; such as phenol,
cantharides, phosphorus, and aconite.

In the freatiment of cases of poisoning our first object is to empty
the stomach and prevent the absorption of any poison that may be
left in it; then to relieve pain and obviate the tendency to death.

An emetic is ordinarily used to empty the stomach, and those which
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are most readily available are warm water, mustard, salt, and ipecac;
give a tablespoonful of mustard or salt or a half teaspoonful of ipecac
dissolved in a half pint of tepid water; encourage vomiting by running
the fingers down the throat or tickling it with a feather; the water should
be tepid to produce nausea, and vomiting should be repeated until
the water returns clear. If a stomach tube is available the stomach
should be washed out,

To prevent absorption we give an antidote, that is something that
will destroy the poison or its effects, usually rendering it inscluble.

Antidotes are general and special. The general antidotes are
given when we do not know the exact nature of the poison; thus tan-
nic acid and substances such as tea which contain it are antidotal to
the poisonous alkaloids and therefore to most vegetable poisons, and
albumin and substances such as white of egg, milk, etc., which con-
tain it arc antidotal to most mineral poisons. The special ansidotes
should be used when we know the exact nature of the poison; hydrated
magnesia or hydrated oxide of iron is the special antidote to arsenic,
salt to the nitrate of silver, chalk or tooth powder to oxalic acid, sol-
uble sulphates such as Epsom or Glauber's salt to phenol and sugar of
lead, sulphate of copper to phosphorus, and permanganate of potash
to opium.

The antidote is given at the same time as or immediately after the
emctic. _

The relief of suffering calls for soothing, bland liquids, such as
olive cil or milk when there is burning pain in the stomach and bowels,
and also for morphine hypodermically.

To obviate the tendency to death observe in what way life is threat-
ened and endeavor to counteract that effect. 1If there is shock and
collapse, use stimulants,warmth, and rubbing;, if the heart is failing as
in poisoning by aconite, chloral, or prussic acid stimulate it by hot
coffee, strychnine, digitalis, etc.; if there is failure of respiration as
in phenol poisoning use coffee, cold douching, and artificial respiration;
if there are violent convulsions as in strychnine poisoning use bromides,
chloral, or chloroform; if there is tendency to sleep keep the patient
awake by the administration of coffee, slapping the face and chest
with a wet towel, and walking him about.

To sum up: if you do not know what the poisom fs, but there are
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signs of burning or cowustic action aboust the mouth and lips, do not give
an emetic, give a tablespoonful of bland oil, such as olive oil or cotton-
seed oil, or castor or cod-liver oil; get the patient to bed, relieve his
pain, put a mustard plaster over the stomach, and try to keep him
alive. You do not give an emetic in such cases because the burned
stomach might give way in vomiting, and the causfic would burn as
much coming up as it did going down.

If you do not '’know what the poison is, but the lips and mouth are
not burned, give an emetic followed by two or three raw eggs, a glass
of milk, or flour and water, and then a cup of strong, hot tea, after
which relieve pain and obviate the tendency to death.

When you do know the poison give the emetic, and the antidote;
then relieve pain and keep the patient alive.

Among the substances which most commonly cause poisoning are
phenol, opium, wood alcohol, foods, chloral, arsenic, corrosive sub-
limate, nitrate of silver, phosphorus, and strychnine.

Phenol is usually taken in concentrated form, and may produce
death in an hour or two. The symptoms are white patches on the lips,
burning pain in the stomach, intense depression, cold, clammy skin,
weak pulse, failing respiration, stupor, and death. The antidotes are
the soluble sulphates, alcohol, and albumen. Give emetics, thentwo
tablespoonfuls of Epsom or Glauber’s salt dissolved in a half pint of
water, a couple of ounces of whisky or brandy or an ounce of alcohol
in four ounces of water, two raw eggs, or a half-pint of milk. Perform
artificial respiration and use stimulants, heat, and rubbing.

When phenol is dropped on the skin, alcohol, if used promptly,
will completely prevent any burning.

Opium.—The treatment of opium poisoning has been described
oD page 113.

Wood alcohol or methyl alcohol is a very dangerous poison used as
a fuel, and in the manufacture of toilet preparations such as bay rum.
The symptoms of poisoning by it are severe pains in the head and ab-
domen, dizziness, vomiting, delirium, partial or complete blindness,
dilated pupils, great depression of the heart and respiration, some-
times albuminuria, stupor, and dcath. If the patient recovers he is
often left blind.

The treatment consists in use of emetics, or washing out the stomach,
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emptying the bowels by cathartics and enema, active stimulation by
whisky and coffee internally and strychnine hypodermically, artificial
respiration if necessary, and external warmth.

Piomaine poisoning is usually due to the use of foods which have
undergone partial decompeosition, though there may be no change in
their taste or odor. The poisonous decomposition is especially apt to
occur in hashes, milk, or foods containing milk which have been kept
over night in warm weather. Sausage, cheese, and shell-fish some-
times undergo the same changes. Many cases of poisoning of this
kind have occurred at military posts; sometimes whole companies have
been poisoned at the same time,

The symptoms are much like those of wood-alcohol poisoning, only
vision is not usually affected and there may be some fever and some
purging.

In treatment the first thing to do is to empty the stomach and
bowels of the poison by the use of emetics and active cathartics. Then
relieve pain and give stimulants with heat externally and mustard
plasters over the abdomen.

Chloral is the drug usually employed to make * Anockowt drops.”
It causes deep slecp followed by insensibility, with failure of the heart
and sometimes the respiration. Empty the stomach and keep the
patient awake by the same means as in opium poisoning, except that
on account of his weak heart the patient must not be made to walk
about as in opium poisoning, and for the same reason strychnine must
be freely used hypodermically.

In arsenic poisoning there is great pain in the abdomen, with  omit-
ing and purging, tenderness, straining and perhaps suppression of urine,
severe depression and anxiety, weak, rapid pulse, and cold, clammy
skin. Use emetics or the lavage tube, give a tablespoonful of freshly
preparcd kydraled oxide of iron every ten minutes for five or six doses.
The hydrated oxide is prepared by precipitating the tincture of the
chlorile of iron with aqua ammonia, and washing the precipitate to
remove the excess of ammonia. Then give morphine, stimulants,
and soothing drinks, with external heat and friction.

Corrosive sublimate may be swallowed by mistake in the form of
an antiscptic solution. The symptoms are about the samc as in ar-
senic poisoning and the treatment is much the same cxcept that the
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andidote §s albumen instead of hydrated oxide of iron, and that the
antidotal effect is only temporary so that emetics must be used after
the antidote.

Nitrate of silver may be swallowed accidentally as when a picce of
lunar caustic breaks off and drops down the throat. Common table
salt dissolved in water should be given freely; it is at once a special
antidote and an emetic.

Phos phorus is sometimes taken in the form of match-heads. It
is an irritant poison like arsenic and corrosive sublimate. Sulphate
o} copper is the antidote and also an emetic; it should be given one-
fifth of a gram every five or ten minutes with tepid water.

Phosphorus is the one irritant mineral poison for which oils should
not be given because its absorption is favored by them.

Strychnine causes violent convulsions with intervals of rest; there
are also pains and cramps in the abdomen. Death is the result of
asphyxia in the convulsions or exhaustion following them. Use
emetics or the lavage tube, bromides and chloral, chloroform.

Subsiances which produce poisoning when applied to the skin are
chiefly plants of the rkus family such as * poison oak,” “poison ivy,”
and “poison sumac.” Qther plants such as the common garden
parsnip produce poisoning occasionally.

Some persons are not susceptible while other persons are so much
so that they appear to be poisoned even without actual contact. “‘ Poi-
son oak " is a stubby plant with three leaflets notched on the edge and
downy on the under surface; * poison ivy” climbs on rocks and trees;
it is distinguished from *‘Virginia creeper,’”” which it resembles, by
having three leaflets instead of five and by having a hairy trunk and
little clusters of white berries; “poison sumac” is distinguished from
the harmless variety by having white berries instead of red. The
symptoms of rhus poisoning are an inflammation of the skin closely
resembling erysipelas, redness, swelling, burning and itching, some-
times vesicles; it is especially apt 1o occur on exposed parts such as

the face and hands.

The treatment consists in dissolving off any remaining poison with
alcohol and then applying alkaline lotions, such as a saturated solution
of bicarbonate of soda.






PART 1V.
NURSING.

Nouzsing in post and field hospitals is ordinarily done by mem-
bers of the hospital corps. In general hospitals, base hospitals, and
other fixed hospitals of active service it is done by the nurse corps
(female) and the hospital corps.

The conditions most essential to the recovery of the sick are rest,
absolute cleaniiness, and an abundance of fresh air, and these the
nurse should always seek to secure. Not all hospital corps men are
fit to become nurses, but all must receive training in this subject in
order to show whether or not they possess the aptitude. Study and
experience are both necessary and the two must go together.

CHAPTER 1.
THE WARD,

THE wards of all post hospitals are arranged on the same general
plan, which is shown in Fig. 8.
" The number of beds in each ward varies from twelve to eighteen
and usually there is connected with each a toilet-room with baths,
basins and water-closets, and a wardmaster’s room. Near the ward
is a room or cabinet for patients’ effects, and a linen closet sufficient
to contain enough linen for current ward use. i

The' beds are arranged in pairs between adjacent windows, with
a space of three feet between the beds and three and a half feet
between each pair of beds. About 100 feet of floor space and 1,200
cubic feet of air space are allowed to each bed; in the tropics this
should be increased to about 150 square feet floor space and 3,000
cubic feet of air space; in wards for infectious diseases the floor space
should be the same as that allowed for the tropics.

Between each pair of beds is a chair, and adjoining each bed a
glass and iron bedside table; this with a folding bed-screen con-
stitutes the official furniture of the ward which is purposely made
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as free as possible from appliances which are not only useless but
collecting places for dirt and disease germs. Usually, however,
there is a table for the wardmaster or nurse, and another with a
small cabinet to contain ward medicines.

In the field hospitals which have an ordinary capacity of one hup-
dred and eight beds there are six wards, each composed of three hos-
p;tal tents pitched end to end. The furniture consists of a folding

I.
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FiG. 82.—Floor Plan for a Post Hospital,

stool and a folding bedside table to each tent, four commode chests,
four folding bath tubs, and one operating table to each hospital. With
moving commands no cots are prescribed, the bedding consisting
of bed sacks, pillow sacks, blankets, and rubber blankets to be placed
between the bed sack and the ground. In fixed camps cots and
mosquito bars, chairs and tables are supplied.

The post hospital ward is heated by hot water or steam and venti-
lated by special openings for entrance and exit of air. These air
shafts are calculated to introduce three thousand six hundred cubic
feet of fresh air per hour per patient. The entering air is warmed
by passing over hot-water coils beneath the floor, while foul air escapes
through shafts artificially heated by hot-water pipes so as to produce
an up draught.

When no special arrangements are made for vesdflation the natural
openings of the ward, such as doors and windows, are used for the
purpose. The object must be to introduce as much fresh air as
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possible without reducing the temperature of the ward below the
normal standard of 68° to 70° F., and without causing unpleasant
draughts.

One of the simplest plans to secure vestilation when this is not
specially provided for is to place a board under the raised lower
sash, the air passing in between the sashes (Fig. 83),
or to pull down the upper sash and protect the open-
ing by a sloping board (Fig. 84). In either case the
cold entering air is directed upward. Occasionally it
is necessary to flush out the ward by opening wide the
doors and windows for a few minutes; in such cases
the patients should be thoroughly wrapped up as if out
of doors.

Each ward is under the care of a noncommis.
sioned officer or private first class assigned as ward-
masfer, who is responsible for the comfiort, diet, and
medication of the patients, the performance of their
duty by the nurses, the preservation of the ward prop-
. erty, the regulation of the heat, lights, and ventilation,
 and the cleanliness of the bed linen and clothing,
lavatories, baths, water closets, etc. One nurse is
sufficient for a ward of twenty beds when the cases
are not of an acute character, but two may be
required under special conditions.

The wardmaster or nurse accompanies the
medical officer on his rounds, takes down his
directions in the ward book, and sees that they
are carried out. [Each nurse has specified
duties assigned to him, so that each may know
exactly what is expected of him. He should from g g, _window ven-
the first cultivate habits of observation, neatness, ::::"‘m board above
and system. Each time he passes about his ward
be should observe the condition of his patients, the beds, chairs,
tables, etc., and should at once correct anything that is out of
order. There should be a place for everything and everything
in its place. When anything has been used it should at once
be cleaned and put back where it belongs, so that when occasion
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for its use comes again no time may be lost in looking for it and
cleaning it.

When a medical officer unattended by a noncommissioned officer
enters the ward the wardmaster should at once arise and call atfention
and at the same time approach the medical offikr to render any
assistance he may require; the same courtesy must be rendered
the commanding officer of the post or other authorized inspector.

When strangers enter the ward he should ascertain their business
and show them proper courtesies; they should not be allowed to
wander through the ward by themselves.

A wardmaster should never leave his ward without informing his
senior nurse where he is going and for how long and placing the
latter formally in charge.

The tour of a night nurse’s duty usually extends from immediately
after dinner until after breakfast the following morning. The day
nurses scrve the dinner to the patients and the night nurses the
breakfast; each completes his own work and cleans up everything
that has been used by him during his tour of service. The night nurse
renders a written report of all that has happened during the night and
turns over to the day nurse any instructions he may have received.

In each ward a book should be kept containing a complete in-
ventory of all the ward furniture, bedding, and appliances; when
any of these articles become soiled, worn out, or broken they are ex-
changed for clean or new ones, but the number of each should as
far as possible be maintained unchanged.

When a wardmaster is relieved in a ward he should turn over the
articles to his successor and take his receipt in the book.

Going on duty in the morning the nurse must begin at once to
get things in order for the morning rounds, usually at nine o’clock.
Chairs should be put in their places, bedside tables cleared of super-
fluous articles, and beds made up. Bed patients should have their
hands, faces, and teeth washed, and hair brushed. Convalescents
who are able to do so may be required to assist in the ward work.

The floors should be swept with a broom covered with a cloth
wrung out of five-per-cent phenol solution and quickly polished
with the polishing brush, and the chairs, tables, beds, and window-
sills freed from dust by a cloth dampened in the same solution.
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Hospital floors should be made as impervious as possible, so that
they may not absorb germs and dirt. They ordinarily have a hard
finish and are kept smooth and polished by using on them a solution
of parafhin or paraffin and wax in turpentine, and frequent polishing
with a weighted polishing brush covered with a piece of blanket.
A commonly used preparation consists of six ounces of paraffin
dissolved in a gallon of turpentine, with the addition of an ounce
of soft soap just before using; this is applied with a mop, and when
dry is rubbed in with the floor polisher.

A floor so, finished should not be scrubbed with water; spots may
be removed with turpentine.

After the ward is made ready the lavatory should be attended to;
all urinals, bed pans, and bottles should be thoroughly cleaned,
shelves wiped off, closet-bowls and seats washed, and bath tubs
scrubbed.

In addition to this daily cleaning a more thorough preparation
is made for Saturday inspection. Windows and sills, tables, chairs,
and unoccupied beds are washed, and cots and mattresses gone
over for bed-bugs.

To destroy bed-bugs a saturated solution of phenol, or kerosene
oil is usually employed, the solution or kerosene being freely applied
in all cracks and crevices and along the seams of mattresses. Recently
the Department of Agriculture has recommended hydrocyanic acid
gas for the destruction of bed-bugs, flies, cockroaches, and other
vermin which may infest hospitals. The hydrocyanic acid gas is
generated from cyanide of potash by the addition of commercial
sulphuric acid. An ounce each of cyanide of potash and sulphuric
acid and two ounces of water are required for each hundred cubic
feet of air space, and the apartment must be tightly closed for six
to eight hours in the same manner as in fumigation with sulphur
or pyrethrum. The objection to cyanide fumigation is the great
danger to0 human life from breathing the fumes of the gas, which
precludes its employment in any part of an occupied house, or in
a house in a block separated from other houses by party walls only.

Beds and mattresses, however, may be freed from insects by
fumigating them in a tightly constructed chamber or box such as is
used for disinfecting objects with formaldehyde gas. The room

9
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having been made ready, the proper amount of sulphuric acid and
water is placed in a porcelain basin or slop jar to which is quickly
added a thin paper bag containing the corresponding quantity of
cyanide of potash; the operator then immediately leaves the room
and closes the door. After six to eight hours the door is thrown
open for the escape of the gas and the entrance of fresh air, and on
Do account must any one enter the room until the odor of the gas
has practically disappeared.

It must never be forgotien that this gas is absoluiely deadly to
human life, and thal even a momentary exposure to i may be Jatal.

Whenever a bed is vacated mattress and bedding should be thor-
oughly aired and sunned, and disinfected if necessary. The same
bed linen should never be used, without washing, for two consecutive
patients.

In addition to the daily and weekly cleaning there should be a
thorough disinfection of the wards twice a year or whenever in-
fected.

To prevent the pollution of the ward air, all discharges, such as
urine, feces, sputum, and vomited matter, soiled dressings and linen,
and dirty vessels should be promptly removed. The vessel con-
taining discharges should be covered at once, using a piece of rubber
sheeting or a towel if the vessel has no cover, and should never be
carried through the ward uncovered.

Soiled dressings should be received in a covered pail and promptly
burned.

Sputum cups in use should be frequently disinfected by boiling,
and bed pans and urinals scalded with hot water after each use and
always kept clean.



CHAPTER IL
WARD MANAGEMENT,

A PATIENT may be able to walk to the hospital or he maybe brought
there in an ambulance or on a litter. In either case he should be
examined at once by the senior noncommissioned officer present;
if he has been seen already by a medical officer direction for his dis-
position should accompany him; if he has not been seen by a medical
officer one should be notified promptly. Pending his arrival the
noncommissioned officer should take the necessary steps, taking
care that no contagious case goes into the general wards. Generally
there is a standing rule in hospitals that all patients should be given
a bath before being put to bed unless there are orders to the contrary
or the patient’s condition is such as to render a bath undesirable.
After the bath the patient is given a suit of hospital clothing and
put to bed. An inventory of his effects is made in duplicate and
signed by the wardmaster, one copy in a book and the other on 2
name slip which is attached to the bundle*; the clothing is then in-
spected and if it requires disinfection is at once sent to the disin-
fecting chamber; otherwise the underclothing should go to the
laundry and the remainder, tied securely in a bundle, to the locker
corresponding to the patient’s bed. Valuables should be listed,
placed in an envelope marked with the name, date, and contents,
and at once turned over to the senior noncommissioned officer for
deposit in the hospital safe. Meantime it is well to offer the patient
a glass of water or milk to make him feel that he is being cared for.
After the patient is comfortably in bed, his pulse, temperature, and
respiration are taken and recorded; the first urine passed is saved
in a clean vessel for examination.

Bed patients should wear hospital clothing only; but, on the other
hand, patients allowed up should not be permitted to wear hospital
gowns or pajamas under their own clothes; unless this point is
looked to, hospital clothing will often be missing. _

*In the larger bospitals a property card is filled out by the wardmaster, and

together with one duplicate tags, pumbered serially, attached to the property;
the other tag is given to the patient.
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Food and medicines must be administered promptly and in a
proper way.

The nurses’ hands must be kept clean and frec from odors. Noth-
ing is more disgusting to one who is already ill than to have food
presented from dirty hands.

One of the most important duties about the hospital and perhaps
the one most frequently neg-
lected is the serving of dids.
The noncommissioned officer
in charge of the mess is
responsible under the senior
noncommissioned officer and
should be in the wards at meal
times to see personally that
the diets are promptly and properly served. Utensils should be
clean, plates warmed, and no slopping over allowed. Food which
is intended to be hot should reach the patient in that condition
Used utensils and unconsumed food should be promptly removed
from the ward and all crumbs and débris cleaned up.

Patients able to sit up in bed use the bed tray (Fig. 8s), those un-
able to sit up must be fed by thenurse. To administer liquids the head
and shoulders are raised and a feeding cup (Fig. 86) or an ordinary
cup or tumbler is used. When the head should not be raised the liquid
may be taken through a bent glass tube. When the sick man is
unconscious, liquids must be given very slowly, taking care to avoid
choking.

Utensils used for patients with infec-
tious discases must be keptseparate from
others and scparately washed. Especially
is this important inthecase of syphilitics
with mucous patches in the mouth, and Fic. 86,—Feeding Cup.
in typhoid fever cases.

Very il patients on liquid diet should have their nourishment regu-
lazly at might as well as by day unless there are special orders that
the patient shall not be awakened. Very often wakefulness is due
to insufficient nourishment, and a glass of milk or a cup of beef tea
will often secure several additional hours of sleep.

TwE #NY - SGHEEHL: i N Y

FiG. §5.—Bad Tray.
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Liguid diet includes only liquids, the most useful of which are
milk, meat extracts, broths, gruels, albumen solutions, and, last, but
not least, water.

Milk by reason of containing a proper proportion of all the im-
portant food principles is by far the most valuable single article of
Gquid diet. Tt may be given in many forms: Plain, peptonized, as
buttermilk, whey, or junket; a patient on milk diet alone should
take from two to five pints in the twenty-four hours.

Meat extracts have little value except as stimulants; it should never
be forgotten that a patient fed exclusively on them would promptly
starve; the same remark applies, in a less degree, to broths and gruels.
Albumen water is valuable when milk is not tolerated. In all dis-
eases, but especially in fevers, water in large quantities is indispen-
sable; it flushes out the excretory organs, removing poisonous
substances, aids the circulation, and lowers temperature in its
evaporation from the skin. In all fever cases the amount of water
given should be noted on the clinical record.

Medicines must never be left with a patient to be taken by him;
the nurse should give them himself and see that they are swallowed
before he leaves the bedside. In giving medicines great carec must
be exercised to avoid mistakes. The label indicating the nature
of the medicine and the dose must be carefully read, the bottle shaken, -
and the dose measured out by pouring from the side of the bottle
opposite the label so as not to spoil the latter. After the dosc is
taken the fact should be recorded, never bhefore. A graduated
medicine glass should always be used to measure doses instead of
spoons which vary so much in size. Medicines ordered to be taken
before meals should be given about twenty minutes before, while
those to be taken after meals should usually be given immediately
- after. Sour medicine should not be given within a half-hour of the
time when milk is administered. Sleeping patients should not be
aroused to take medicine unless the medical officer has specially
so ordered. )

Pills are administered by putting them far back on the patient’s
tongue and giving him a swallow of water.

A powder if small should be placed on the back of the tongue
and washed down with water or placed on 2 spoon and moistened
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with water; if large and bulky it should be stirred up with water in
a tumbler and swallowed quickly before it settles.

The ward medicine doset must be kept locked and the wardmaster
must take care to avoid an accumulation of medicines. When a
patient for whom a mixture has been especially ordered leaves the
ward his medicine bottle should be at once turned in to the dispensary,
and the same rule applies to all medicines not in current use.

To give medicines subcutaneously, the kypodermic syringe is used.
Certain rules are necessary to prevent accidents with this instrument.
The solution used must be freshly prepared; the needles must be
clean, sharp, and aseptic; the skin where the injection is made must
be cleansed.

To render the needle aseptic boil it a moment in a spoonful of
water, or draw phenol or cresol solution through it several times,
Never attempt to use a needle the point of which is dulled or bent.
In making the injection care must be taken to avoid blood-vessels,
nerves, and bones; for this reason a fleshy part should always be
sclected and the injection made obliquely; the outside of the fore-
arm or the front of the thigh is usually chosen.

Draw the medicine into the syringe, screw on the needle, hold
the syringe vertically, needle up, and gradually press the piston
until all air has been forced out as indicated by the escape of a drop
of fluid; wash the skin at the point of injection with a little alcohol
or plain soap and water, draw the skin tight, and thrust in the needle
quickly. When the needle has penetrated about half an inch, force
out the liquid slowly, withdraw the needle, and press the finger for
a moment on the puncture. Before putting the syringe away draw
a disinfecting solution through it, remove the needle, force out the
last drop of fluid, and at once insert the wire,

The bed pan should be warmed before use by dipping it in hot
water or placing hot water in it for a few minutes; as soon as removed
from the patient it should be promptly covered, taken from the
ward, empticd, and washed.

The patient’s nails should be kept clean and special attention
should be paid to his mouth and teeth. The teeth and mouth of
helpless patients should be washed with a gauze sponge dipped in
a mild antiseptic solution.
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Dying patients should preferably be removed to a separate room;
but if this is not practicable their beds should be surrcunded by screens
so that the other patients may not be unfavorably affected by the
sight. A medical officer should always be notified. As soon as
death occurs the body should be removed with as little disturbance
as possible and given proper attention.

The signs of death are cessation of respiration and of the heart’s
action, dilatation of the pupils with flaccidity of the cornea, and
later coldness of the body, rigor mortis, and decomposition. ‘

When respiration can no longer be seen its complete cessation
may be verified by holding a mirror over the mouth; if there is any
breathing at all the mirror will be clouded. When the heart and
pulse can no longer be felt, tying a string around the finger will show
whether the circulation has ceased; if it has not there will be some
congestion of the end of the finger, while there will be no change
if death has occurred. :

In hospitals the sign of death most relied upon is the sudden and
permanent dilatation of the pupils with flaccidity of the cornea;
the latter sign is elicited by touching the cornea with the finger, when,
instead of being firm and resilient, it will be found soft and flaccid.

As soon as the body is removed from the ward the rectum, mouth
and nostrils must be packed -with cotton to avoid post mortem dis-
charges, a triangular bandage with an absorbent cotton pad applied

to the perineum, and the limbs straightened out and placed in position
before rigor mortis or stifiening sets in. A little cotton should be
placed under the upper lids which are then closed. To prevent
the jaw from dropping, a four-tailed bandage is applied to the chin,
or a rolled-up bandage is fixed between the chin and sternum. The
body is then wrapped in a sheet wet with an antiseptic solution and
in hot weather placed in an ice box.

Should an autopsy be necessary preparations are made for it.
The body is placed on a table in the dead-house; the post-mortem
case is procured and the instruments laid out; the other arrange-
ments neccssary are three pails, one containing water, another to
receive discharges, and the third for specimens which it may be de-
sired to keep; a large bath sponge, two pairs of rubber gloves, basin
with water, towels, strong thread and needles.
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BEDS AND BED-MAKING.

THE regulation hospital bed is of white enameled iron with woven
wire springs, and is excellent in every way. The mattress is of hair
in threc sections fastened together by straps, so that the soiling or
destruction of onc section does not necessitate the loss of the entire
mattress; further to protect the mattress each is supplied with a
movable cover which should always be used.

The bed covering should be warm but light; counterpanes being
heavy and not porous are objectionable, and for occupied beds
should be replaced by sheets.

To prepare o hospiial bed first see that the springs are in good
condition and not sagging; then select a good mattress free from
hollows, cover it with a mattress cover,and place on the springs.
Over the mattress spread a sheet, tucking it in first at the head and
foot and then at the sides.

If the patient is liable to soil the bed a drew sheet comes next,
otherwise it is omitted. The draw sheet consists of a rubber sheet
about three by four feet, covered by a folded cotton sheet and spread
across the bed where the hips will rest, and tucked in at Yhe sides
or pinned to the mattress.  Over this is placed the upper sheet and
blankets, and over the latter for their protection another sheet is-
spread; to protect the upper edge of the blankets from soiling, the
outer sheet or spread is folded over it, and finally the upper inside
sheet folded back over the outcr one.

When a patient is placed in bed always pull out the coversa little at
the foot of the bed, so that they may not press upon his upturned (eet;
this is a little point, often neglected, but meaning much to the patient.

All of the beds in a ward should be prepared in the same way
so as to give a neat and uniform appearance. Patients are very
fond of tucking things away under the mattress, a practice which
should be carefully prevented by frequent search.
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The bed linen of an occupied bed may be changed easily by a
single nurse unassisted and that without seriously disturbing the
patient. To change the lower sheet, first loosen all the bed clothes
st top, sides, and bottom, remove all the upper covering cxcept a
sheet and blanket, and roll up the bottom sheet lengthwise together
with the draw sheet into a tight roll close to the patient’s body; then
in like manner make onc side of the clean sheet and draw sheet into a
roll and place it alongside the first roll, tucking the free edges under
the mattress. Now stand on the other side of the bed and with
both hands turn the patient on his side with his face toward you;
tuck in the rolls under his back, turn him back on his other side
on to the clean sheet, then withdraw the soiled one and pull the
clean sheet into place.

To remove the upper bedclothing the coversshould first be loosened
as before, then spread the clean sheet and blanket over them and
tuck in at the sides, after which the soiled clothes may be drawn
out at the foot.

Bed linen should be changed whenever it is soiled, when a patient
is discharged, and at least once a week, depending on the nature
of the case; in the infectious fevers it may be necessary to change
daily. Even when the sheets are not-changed they should be drawn
tight and straightened up daily.

Sometimes it is more convenient to move the patient to a fresh
bed so that the other may be aired and changed; this may be done
in several ways. The two beds may be moved close alongside of
each other and the patient gently lifted over on the sheet by two

“attendants, one at the head and the other at the foot; the Lifting
may be facilitated by rolling the ‘edges of the shect around a pole
on each side, thus forming an improvised litter.

If there is only one attendant a rubber sheet may be pinned to
the occupied bed and stretched across the interval to form a smooth
surface on which the patient is pulled over on his own sheet; or
the mattress on which the patient is lying may be pulled a little way
over the other and the patient then rolled over the edge or drawn
over on his own sheet. Where there is only one bed and the mat.
tress is to be changed draw the soiled mattress half way off, and
then place the clean one alongside; draw the patient on his sheet
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from the soiled to the clean mattress, remove the soiled one, and
draw the clean mattress in its place.

A bed is prepared for an operative case the same as for any other
with the following differences: The pillow is removed and a towel
pinned to the mattress in its place, this because nausea is less apt
to occur if the head is low; in case there should be vomiting a couple
of towels are hung over the head of the bed .and a basin placed on
the bedside table. A number of hot-water bags are placed in the
bed, and a blanket is put under the upper sheet; the object of
these procedures is to diminish shock by having the bed as warm
as possible. Before the patient is placed in the bed the hot-water
bags are removed lest the patient in his unconscious condition should
be burned without knowing it. The covers on one side of the bed
should be turned back to the edge of the mattress in order that the
bed may be quickly opened up for the reception of the patient.

Beds for jractures of the lower extremities should be firm and
solid so that the sinking in of the bed from the weight of the body
may not cause displacement of apparatus and in order that the
patient may be better handled; this is accomplished by placing
under the mattress a frame of slats or a number of separate wooden
slats. A great variety of fracture beds and invalid beds have been
invented, but they are all too complicated, and an extemporized bed
is better.

To move a patieni from one side of the bed lo another; standing
on the left side, pass the right arm well under the patient’s shoulder
and back, so that his shoulder will rest upon that of the nurse, and
pass the other hand over the patient’s other shoulder; lift gently and
move over the upper half of the body; then place the right arm
under the back lower down, and the left below the hips, and move
the lower half of the body over

To lijt o the upper part of the bed pass the right arm obliquely
under the patient’s shoulder and back and the left below the hips
and lift toward the head. If the patient is strong enough to clasp
his arms around the nurse’s neck he can assist considerably'in these
movements.

To change the prilows one arm should raise the shoulders and
head, while the other hand adjusts the pillows,
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To raise the patient to a semi-recumbent position a bed-rest may
be used; or a straight-backed chair turned bottom side up and
padded with pillows answers very well, or the support may be made
of pillows entirely, the first being placed low down beneath the back
and the others packed in above.

Where there is a tendency to slip down in bed, a firm cylindrical
pillow about eight inches in diameter is used; this is placed be-
neath the patient’s knees and firmly tied to the head of the bed by
broad bandages fastened to the pillow at each end.

Rubber cushions of various shapes and sizes are very useful about
a sick-bed, and when there are involuntary discharges a *‘Kelly pad”
or surgical pad is invaluable.

In cases of paralysis or other cases requiring long confinement to
bed air mattresses and woler matiresses are used. The air mat-
tresses may be placed on an ordinary bedstead and inflated with
a bellows or by the mouth,

The water mattress requires a frame on eachside of the bed to
keep it from slipping off, and a rubber sheet must be spread over
the springs to prevent sticking. After the mattress is in position
it is filled with water by a hose or through a funnel; the temper-
ature of the water must be not less than ¢8° F., that is, the tem-
perature of the body. No pins should be used about water and air
beds lest puncture and leakage occur.

When patients are confined to the bed for long periods of time
and their vitality is at the same time very much lowered, as occurs
in cases of paralysis, long-continued fever, and in old persons, bed-
sores are very apt to form; starting as an inflammation of the skin,
ulceration and sloughing soon follow and the destruction of tissue
is often very deep, even laying bare the bone in many instances,
and this with very little pain so that the paticnt may be unaware
of the existence of the ulcers. The causes of bed-sores are long-
continued and uneven pressure, frequent wetting of the skin, such
as occurs in incontinence of urine, and uncleanliness. Constant
watchfulness is necessary to avoid them in chronic bed cases, espe-
cially when the patient must remain in one position. It is much
easier, however, to prevent bed-sores than to cure them. The beds
must be ke