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“A Man’s Body Is His Castle” 

Exercise, Fresh Air, Sunshine 
Are Essential to 

Health, Happiness, Success 



UNIT I 

\THE MEANING AND VALUES 

OF HEALTH 

Health is a word broad and far-reaching in its 
significance. It can be defined in many ways. It 

ean be graded, or classified, into relative conditions 
of ‘‘good’’ health, ‘‘fair’’ health, or ‘‘poor”’’ health, 
in accordance with accepted opinions or beliefs set 

up for each of them. 
In a general way, good health is thought of as a 

——eondition of the body in which each part works in 
harmony with every other part. The activities of 
different parts of the body are interrelated. The 
best performances of each are dependent upon the 
proper functioning of other parts. <A vigorous heart, 
together with strong, elastic arteries, is a condi- 

tion quite favorable to good health. On the other 
hand, a vigorous heart combined with ‘‘hardened,”’ 
or inelastic, weakenéd arteries, is a condition which 

would be dangerous to health. The weaker part 
handicaps or hinders the work of other parts. 

A Healthy Body: 

We have learned that the human body, like all 
other living things, is composed of countless num- 

bers of tiny units, called cells. The individual cells 
are so small that a microscope is needed in order 

1 



2 PERSONAL AND PUBLIC HEALTH 

to see them. Different types of cells are grouped 
to make up the tissues and organs of the body. 
These cells grow and develop in ways that permit 
them to do the work for which they are intended. 
Epithelium cells, or those which are found in the 
skin and lining of the mouth, nose, throat, and other 
parts of the body, are arranged in layers. Bone 
cells contain substances that aid in giving strength 
and rigidity to the skeleton, or framework of the 
human body. Muscle cells make up the muscles of 
the body. Nerve cells form the brain, spinal cord, 
and nerves. 

Each cell has a life existence of its own. It makes 
use of food materials in order to grow and develop. 
It rids itself of waste products. It reproduces by 
cell ‘‘division,’’ resulting in the formation of other 

cells like itself. The drawing on page 3 illustrates 

this important characteristic of living cells. 
Cells thrive under conditions of healthy living. 

Exercise and proper foods encourage their growth 
and development. Sunshine and fresh air are bene- 

ficial to them. Rest is an important aid in the proper 
elimination of waste materials and the repair of 
worn-out parts. Thus the activities which lead to the 

health of these cellular units of the body likewise 
promote the health of the tissues and organs of the 
entire body. 

Good physical health is characterized by a lack of 
consciousness, or awareness, of the body and its parts. 
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CELL WALL CELL 

STRUCTURE 
PROTOCPLASM 

NUCLEUS 

A B Cc D E A- A- 

CELL DIVISION HIGHLY MAGNIFIED 

Diagram showing how new cells are formed by division 
of the parent cell (A) into two new cells (A-A-). Note 
that each new cell gets a part of the nucleus of the parent 
cell. 

In good health, for example, the individual is not 
aware of the digestive system. It goes on about its 
business without his knowledge of it. It is when 

something goes wrong that he becomes aware of its 

parts. 
Good physical health is likewise characterized by 

an abundance of vigor and vitality, together with 
a reserve supply of energy that is ample to meet a 
sudden emergency. In such a condition of health, 
the height and weight will be normal, the appetite 
good, and rest and sleep will leave the individual 

refreshed and strengthened. 
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A Healthy Mind: 

The way one thinks or feels is important to health. 
Digestion, for example, is promoted by a happy, 
friendly atmosphere at mealtime, and handicapped 
by worry, grief, or anger. Rest is disturbed by 

excitement. 
Good mental health is characterized by a cheerful, 

wholesome outlook upon life. It is a state of mind 
which enables one to. become a good friend and 
neighbor, and a useful citizen of the community. 
Looking on the ‘‘bright side’’ of things is a mental 
habit which has a helpful influence upon the de- 
velopment of one’s disposition and character. 

Good mental health is an important asset in any 
trade or profession. Work that is approached in 
a spirit of confidence and carried on with persever- 
ance and determination, will be accomplished more 

easily and with greater likelihood of success than if 
‘ approached in a spirit of doubt as to one’s ability 

to succeed. 

Making the Most of Health: 

To strive for health merely for the sake of a strong 
body, or for the mere absence of pain or deformity, is 
not as high or worthy a goal as that of seeking health 

as a way to greater services in personal, family, or 

community life. A healthy body, or a ‘‘perfect 
physique,’’ is a proper and legitimate aim, but it 

should not be felt that this is the only goal, or even 
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the principal goal of all the efforts that have been 
directed toward the pursuit of health. The real joys 
of living are realized when your good fortune in 
health has enabled you not only to make the most 
of your personal talents and abilities, but also to 
help make the world a happier, safer, and more 
enjoyable place in which to live. There are endless 
ways of realizing these higher goals. 

PRACTICAL APPLICATIONS 

For Effective Study: 

1. How may the condition of health be defined ? 
2. What are some of the characteristics of good physical 

health ? 

3. What are some of the characteristics of good mental 

health ? 

4. How can a person make the most of one’s good health? 

For Observation or Investigation: 

1. Look up dictionary definitions of ‘‘health.’’ Frame a 
more complete definition of health, if desired, than the 

one given in the text. 

2. Certain adjectives are used to describe normal, healthy 

conditions of the parts and organs of the body. How 

many of these can you list? (For example, sound teeth, 

etc.) List an adjective for each which describes an 

abnormal, unhealthy, or harmful condition of these parts 

or organs. 
3. What are some of the personal, family, and community 

services that help to realize the most from good health? 

4. What might be meant by fair health? What are some 
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of its handicaps? What might be meant by poor health? 

What are some of its handicaps? 

For Health Habit Formation: 

1. Welcome the physical examination given by the school 

medical inspector. Attend promptly to necessary cor- 

rections of defects. 

Have your teeth examined regularly by a dentist. 
Practice good health habits regularly. gd 



UNIT II 

DIRECTION AND CONTROL 

THE NERVOUS SYSTEM 

Health has been defined as a condition of the body 
in which all parts work harmoniously together. A 
‘‘working together’’, or co-ordination of many dif- 

_ ferent parts is made possible by a system of direc- 
tion and control. In an industrial plant, for ex- 
ample, the officers, or executives, are responsible 
for the direction and control of the work. In doing 
this, they must communicate with their workers, 
receiving their reports, and issue the necessary in- 
structions. Two essentials of such a system, there- 
fore, are a central control and a means of commumni- 
cation which reaches out to all the different parts. In 
the human body, these duties are performed by the 
nervous system. 

The Nervous System: 

The nervous system is composed of cells. These 
develop and group themselves in ways that permit 
the direction and control of all our countless thoughts 
and actions. 

The direction and control of most of our activi- 

ties are the work of the brain and spinal cord. 

t 
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These two organs form the principal parts of what 
is often called the cerebro-spinal system. 

The direction and control of secretions of certain 
glands and some involuntary movements of vital 

organs are given over to the ganglia of the autonomic, 
or sympathetic system. See diagram on page 16, 

and the further description of this system on 

pages 16-17. 

The paths of communication between the central, 
controlling units and other parts of the body are 
called the nerves. 

—NERVE CELL 

Diagrams of Typical Neurones 

The Structure of a Nerve Cell: 

The basie unit of the nervous system is a nerve 
cell, or neurone. Hxamine the drawings of neurones 
on this page. Note that, in addition to the usual cell 
body and nucleus, there are hair-like extensions 
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from them. The single, longer, process forms the 
- nerve fiber. This may be very short or extend for 

several feet before it terminates in a number of 
tiny, root-like endings. Nerves are made up of bun- 
dles of these fibers. Additional processes extend 
from the cell body in other directions. Connections 
between nerve cells are made by contacts between 
these root-like branchings. This enables messages 
to be sent from one part of the body to another. 
It also makes it possible for one neurone to be in 
contact with many others. 

The Work of Nerve Cells: 

Just as the nervous system is really the total mass 
of the nerve cells which compose it, the work of the 
nervous system is the work of these cells. Each cell 
lives its own life, performs its own work, and joins 
with other cells in carrying on our life of thinking, 
feeling, and acting. 

In some mysterious way, the nerve cells within 
the central nervous system receive and interpret the 
happenings in the world about us. Many, many 
experiences, like the dates of history, or the ap- 
pearance of the face of a friend, become so firmly 
fixed in our minds by the work of these cells that 
they can be remembered, or recalled, when needed. 
Habits, acts of skill, and, in fact, all learning, result 
from developing and training nerve cells to act in 
the ways desired. 
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Nerve cells also stimulate muscles into action. In 
some unknown way, these cells supply the nerve 
force or impulse which goes out over the proper 
nerve fibers to cause the contraction of muscle 
tissue. 

The Brain: 

The brain is the principal center for direction, 
coordination, and control of the activities of the 
body. It is a soft, spongy mass located within the 
cavity of the skull, the bones of which surround it 
and protect it from injury. The brain is divided 
into two halves or hemispheres, connected by a little 
bridge of tissue. Its outside surface is broken up 
into ridges or furrows which extend in many direc- 
tions. These convolutions, as they are called, give 
the exterior of the brain a very irregular appear- 
ance. The brain reaches its full growth in size at 
about the age of seven, weighing usually from two 
and a half to three pounds. Almost unlimited de- 
velopment is possible, however, in the number and 
quality of interconnections and associations among 
its neurones. This occurs as the product of educa- 
tion, training, and experience. 

Parts of the Brain: 

The brain is made up of three rather distinct 
divisions, called the cerebrum, cerebellum, and 
awedulla. See diagram on opposite page. 
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THE BRAIN 
EXTERIOR 
SIDE VIEW 

WS CEREBELLUM 

SPINAL CORD 

he DIVISIONS 
OF THE BRAIN 
“UNDERNEATH 

VIE CEREBRUM 

--MEDULLA 

--CEREBELLUM 

The cerebrum is the largest of these divisions and 
forms the center for thinking and voluntary control 
of the body. A cross section of the cerebrum shows 
that it is largely made up of white matter with 
a relatively thin outer covering of gray matter. 
The white matter of the cerebrum consists chiefly of 
nerve fibers. The outer surface of the cerebrum is 
covered with a thin layer of gray matter. The 
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neurones in this gray matter are interlaced and 

interconnected in endless ways. This arrangement 

permits experiences and ideas to be combined and 

makes possible our memory, imagination, thinking, 

and will power. 

The cerebellum is much smaller than the cere- 

prum, being usually about the size of the clenched 

fist. It is situated at the back of the brain, under- 

neath the cerebrum. It assists in the coordination 

of muscular movements. This control is seriously 

disturbed whenever the cerebellum is damaged. 

The medulla is the smallest division of the brain, 

but a very important one. It is situated below the 

cerebellum. In the medulla are found the nerve 

centers which control the action of the heart, lungs 

and other vital organs of the body. Injury to the 

medulla often leads to fatal results, but it is well 

protected from injury by its location at the base 

of the skull. 

Division of Work in the Brain: 

The work of the brain is divided up and centered 

in different areas. Each area does its own particu- 

lar work. See diagram on page 13. The front brain 

is chiefly occupied with thinking. The small optic, 

or visual area, in the rear of the cerebrum governs 

sight. Injury to this optic area may destroy the sense 

of sight just as completely as if the optic nerves were 

cut. The motor area of the brain is subdivided, so that 
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a certain portion controls the muscles of the arms, 
another portion the fingers, the foot, or the trunk. 
Additional areas of the brain are responsible for 
speech, and the senses of hearing, smell, taste, and 

touch. This division of work in the brain closely re- 
sembles the organization of modern industrial plants 
in which each worker or group of workers does only 
the particular work assigned. 

MOTOR AREAL SENSORY AREA 

VISUAL AREA 

1 CEREBELLUM 
S25) 

Areas of the Brain 

There are many other specialized areas in the brain m 
addition to those shown im the drawing. 

The Spinal Cord: 

The spinal cord is the silvery-white collection 

of nerve cells and fibers that extends from the brain 

through the canal that is hollowed out for it in the 

backbone or spinal column. The cord is ordinarily 

about as thick as one’s little finger. 
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CEREBRUM 

CEREBELLUM 
MEDULLA 

-SIDE VIEW OF CEREBRO- 
SPINAL SYSTEM < 

Side-View of Cerebro-Spinal System 

The spinal cord forms a “‘trunk line’”’ of sensory 

and motor nerves. ‘Thirty-one pairs of spinal 

nerves are bound up in the spinal cord during a 

part of their course between the brain and the parts 

of the body they supply. 
The spinal cord also has the important power 

to act independently of the brain in the direction 

and control of reflex actions. The withdrawal of 

the hand from a hot surface is an example of reflex 

action. When a very hot surface is touched, sensory 

nerve endings are stimulated and messages are 

started off at once to warn the central nervous sys- 

tem of the danger. Quick action is necessary to pre- 

vent injury to the afflicted parts. Without waiting 
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for the information to reach the brain, the reflex 
nerve centers in the spinal cord act independently 
and send the necessary commands back to the 
muscles. If only a warm surface is touched and a 
decision is needed regarding the withdrawal of the 
hand, the reflex centers in the spinal cord do not 
act in this way. The message travels to the brain 
where the decision is made and the necessary com- 
mands are issued. 

The Nerves: 

The nerves are glistening white bundles of nerve 
cells, bound together by a ‘‘sheath,’’ or covering of 
connective tissue. In a telephone or telegraph sys- 
tem, a single wire can transmit messages in both 
directions. In the nervous system, two separate sets 

of nerves, the sensory and motor, are used for this 
purpose. The sensory nerves carry messages in to 
the central or controlling parts. By their connec- 
tions with sense organs like the eye, ear, nose, 
mouth, and skin, they help to keep the central 
nervous system informed of happenings in the out- 
side world. The motor nerves carry messages from 
the central nervous system out to the muscles, en- 
abling them to act as directed. 
Some forty-three pairs of nerves supply the en- 

tire body with sensory and motor pathways. These 
nerves divide and branch again and again until all 
parts are supplied. Twelve of these forty-three 
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pairs branch directly from the brain, and are called 

the cranial nerves. Some of these are sensory in 

their nature, a number are motor, and others are 
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The Cerebro-Spinal The Autonome or Sympa- 

Nervous System thetic Nervous System 

The a combination of both sensory and motor. 

cranial nerves supply the head and some of the 

organs of the abdomen. The remaining thirty-one 

pairs branch off from the spinal cord at various 

places along its course and are called the spinal 

nerves. The spinal nerves chiefly supply the trunk 

and limbs. Each spinal nerve consists of both 

sensory and motor neurones, 
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The Autonomic or Sympathetic System: 

A number of involuntary activities within the 
body are controlled by the autonomic or sympathetic 
system. Its ganglia, or masses of nerve cells, are 

arranged like a chain on each side of the spinal cord. 
Nerve fibers extend from these ganglia to many parts 
of the body, passing through plexuses, or collections 
of nerve fibers, that serve to increase the number of 
inter-communications among them. The autonomic 
is not an entirely separate and distinct system of con- 
trol, however, because of its connections with the 
spinal nerves. The autonomic system controls invol- 
untary activities like the secretion of the saliva and 
gastric juice (often merely at the sight or smell of 

food), the contraction of the pupil of the eye, the slow- 
ing of the heart beat, and movements of the digestive 
and excretory organs. Strong emotions like joy, 
fear, or anger are believed to have an effect upon the 
ganglia of the autonomic system. This results in 
changes in the rate of heart beat, blood pressure, and 
secretions of glands at such times, 

PROPER CARE OF THE NERVOUS SYSTEM 

The brain is securely protected by the skull. Severe 
blows upon the head, however, may result in a frac- 
tured skull or concussion of the brain. These in- 
juries are serious and should receive competent 
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medical attention at once. The X-ray is valuable in 

determining the extent and severity of such condi- 

tions. First Aid for the condition of unconsciousness, 

which often accompanies severe injuries to the head, 

should be administered and a physician summoned 

at once. Fainting, which is a momentary loss of con- 

sciousness due to a lack of blood in the brain, should 

also be treated promptly. 

The nervous system, in common with all living 

tissue in the body, is benefited by proper habits 

of living. Wholesome foods, exercise, fresh air and 

sunshine, rest and sleep, strengthen the nerve cells 

and help to keep them active and healthy. 

Rest and Sleep Are Especially Beneficial: 

The nervous system has especial need for ade- 

quate rest and sleep. During rest and sleep the 

worn out parts of nerve cells are repaired and their 

nervous energy restored. Sleep is one of the best 

forms of rest, and a good night’s sleep is refreshing 

both to the body and the mind. 

Over-excitement and late hours are very injuri- 

ous to the nervous system. They overwork the 

nerves and interfere with their rest and recupera- 

tion. The habit of attending motion pictures too 

often may cause nervousness and eye-strain. Long 

periods of study should be relieved by play and 

other forms of muscular exercise. On the other 
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hand, it is restful to read and relax quietly after 
vigorous muscular work or play. 

Sleep Is Especially Beneficial to the Nervous System 

Alcohol and Tobacco Injure the Nervous System: 

Alcohol injures the nerve cells and interferes with 
their work. The higher powers of the brain are 
among those which are affected first. Reason and 
judgment are disturbed. Self-restraint is weak- 

~ ened. Alcohol causes a person to become reckless 
and do things which would not be done at other 
times. As soon as the nerve cells which control 
the muscles are affected, walking grows unsteady 
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and the speech becomes thick and uncontrolled. 
The final stage is a heavy stupor or unconsciousness 

which persists until the effects of the poisoning have 

disappeared. 
The poisonous nicotine in tobacco also injures the 

nerve cells. It is especially harmful to young peo- 

ple, and at any age may result in nervousness and 

an irregularity in the beating of the heart. The 

smoker’s heart is often called a ‘‘tobacco heart”’ be- 

cause the nerve cells that control its beating have 

become affected. It is likely to disturb the regular- 

ity of the heart action. 

THE ECONOMY OF HABITS 

Habits are ways of doing things without thinking 
about them. Habits do not exist at birth, but must 
be formed or developed through our own efforts. 
Habits of action like walking, dressing, talking and 
others, begin as slow, painstaking, thoughtful move- 
ments. At first they are usually awkward, clumsy 
and wasteful in effort. As the habit develops, 
wasteful movements disappear and there is a 
marked increase in speed and skill. Little by little 
the nerve cells become accustomed to their work 
until finally the actions appear to ‘‘do themselves’”’ 
whenever the proper stimulus is received. Mental 
habits, like those connected with the formation of 

one’s disposition and character, training, and edu- 
cation, develop in the same slow, steady, thought- 
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ful way. Cheerfulness can be made a mental habit 
by looking at the sunny side of things, even in the 
face of difficulties. Good study habits result from 
the persistent use of proper methods of mental 
work. 

The economy of habits consists in their tendency 
to ‘‘do themselves’? whenever the proper stimulus 
is received. As habits develop, less thought and 
attention need be given to them, and the lower cen- 
ters of the brain take over their direction and con- 
trol. This relieves the higher, or thinking centers 
of this responsibility and leaves them free to attend 
to matters that need careful thought and attention. 

Life is largely habit. From the time we rise in 
the morning until we retire at night, nine-tenths 
of the tasks of the day are habitual. Things are 
repeated in the same way and often at the same 
time each day. Habits are great time savers and 
are very economical of our energy and effort. 

Health Habits: 

Most of the things that are connected with health- 
ful or hygienic living should be reduced to the habit 
level. This insures economy of effort in their per- 
formance and is the best guarantee that they will 
not be forgotten or omitted. Without conscious 
effort, the hand automatically seeks the toothbrush 
after the morning wash if that order of things is 
kept up until the habit is formed. After the forma-~ 
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tion of the habit of washing the hands before eat- 
ing, an interruption in this sequence of events is 
followed by an uncomfortable or restless feeling 
that something is wrong. If the habit is strong 
enough, such a feeling is likely to persist until the 
habitual chain of actions is properly completed. 

Washing before Meals Is a Good Habit to Form 

The development of health habits, like all similar 
responses, follows certain laws of habit formation. 
The first law calls for a clear understanding of the 
habit that is to be formed. This includes a knowl- 
edge of what to do, how to do it, and when to do it. 
The second is that of repetition, or practice. The 
thing that is to be made habitual should be repeated 
over and over again in the same way until the nerve 
cells are accustomed to act in that way each time. 
The greater the amount of attention that is given 
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to the matter at hand the more quickly the habit is 
formed. The third law requires that no exceptions 
be allowed in the performance of the actions that 
are to be made habitual. Do not allow yourself to 
do the things in different ways. Each exception 
tends to break up the habit and make its develop- 
ment less sure and certain. © 
Bad Habits Are Hard to Break: It takes time 

and effort to break a habit just as it does to form 
one. We have learned that conscious attention is 
needed in forming a habit. The same kind of care- 
ful thought must be paid to the breaking of a bad 
habit. ‘Think about the thing that is to be discon- 
tinued and keep thinking about it and preventing 
it until the habit is broken. Sometimes the easiest 
way to break a bad habit is to substitute a good 
one for it. Habits of proper posture can readily 
be formed to take the place of improper ones; the 
practice of eating slowly and chewing food thor- 
oughly should replace rapid and careless habits of 
eating. 

Mental Habits: 

In mental as well as in physical activities, we 
form habitual ways of doing things. Our mental 
processes can be developed so that they will react 
in regular ways to the same situations wherever 
they may be encountered. 

Just as certain habits connected with exercise, 
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nutrition, rest, and sleep have important influ- 
ences upon our physical or bodily health, so mental 
habits have important effects upon our mental 
health. The way one meets a difficult problem at 
school, on the playground, or in the home is largely 
dependent upon the mental habits that have been 
developed in connection with such situations. One 
person attacks the problem confidently and whole- 
heartedly, enjoying the conflict and the joys of suc- 
cess. Another person may run to some one for 
help and is satisfied to shirk the responsibility and 
shift the burden to another. A third tries half- 
heartedly, soon gives up, and suffers from needless 
disappointment and discouragement. Repeated re- 
actions like these soon result in mental habits which 
influence both mental and physical health. 

At times it may be necessary for a parent or 
teacher to deny someone a thing that is eagerly de- 
sired. One person accepts the deprivation good 
naturedly, and seeks another and possibly better 
suited outlet for the energy that must be expended. 
Another may take the deprivation in bad grace, 
brood or sulk, or even fly into a rage or fit of tem- 
per. If the parent relents because of the temper 
tantrum, the young person soon finds out that this 
is the means by which denied privileges can be se- 
eured. This reaction soon develops into a mental 
habit and it becomes easier and easier to display 
the rage or temper. These methods, so often suc- 
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cessful at home and among youthful companions, 
are destined to meet with failure when these persons 
come in contact with the outside world. Serious 
mental disturbances often occur because persons 
have not been trained to meet the trials of disap- 
pointment or denial. Mental breakdowns can often 
be traced to the failure of individuals to solve the 
problems of life in the way the world and nature 
insist that they should be solved. 

Some Good Mental Habits to Form: 
One should be interested in the world round about 

and be curious to understand it. This interest 
should include persons as well as things. Interest 
in persons leads to the formation of new friend- 
ships. It provides companionship for one’s own 
age and opens many opportunities for the fullest 
development of one’s personality. The shy, easily 
embarrassed youth is under a handicap. Unable to 
respond in a friendly, normal manner to the invita- 
tions of his friends, he soon finds himself neglected 
and ignored. This condition is likely to result in 
a brooding, or sulking disposition. 

Interest in things should be varied. Junior and 
Senior High Schools afford many advantages for 
the development of interests. Their regular and 

special subjects, their shops and clubs, all combine 

to offer so many different kinds of activities that a 
wide variety of interests can be suited. Different 
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interests can be tried out in succession until some 

are found that are more permanent and satisfying 

than others. 

ay: AN 7 
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Interest in things leads to the very desirable de- 

velopment of ‘‘hobbies.”? A hobby is something 

outside of one’s regular work. It helps to throw 

off the cares and worries of work for a while. As 

a result, one returns to the regular tasks with re- 

newed interest and energy. A suitable hobby is 

needed by an athlete who is preparing strenuously 

for a contest. It often helps to keep him from 

‘‘over-training’’ or going ‘‘stale.”’ A hobby like- 
wise gives needed relief to a pupil who is compelled 
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to study for long periods at a time. It helps the 
business man or busy housekeeper by affording a 
beneficial change of seta A hobby makes a 

ing. During a vacation, a 2 hobby aare ‘to keep the 
body and mind toned up by the pursuit of some 
especial interest that is different from the regular 
employment. Hobbies should be pursued by scat- 
tering their enjoyment throughout the year, indulg- 
ing in them a little each day or each week. The 
annual vacation then becomes merely an expansion 
of the daily or weekly program. 

Hobbies cover a wide range of interests. They 
include gardening, and the study of plants, insects, 
birds, animals, 01 or rocks, Included also are games 
hike baseball, tennis, or golf, collecting stamps or 
coins, ‘literary eels into history and biography, 
adventures in chemistry or astronomy, and many, 
many Other things as well. No elaborate equipment 
or expense is needed for many hobbies. Some may 
be found to suit all pocketbooks. 

Concentration of attention is a valuable mental 
achievement. It consists in being able to apply 
one’s mind to the accomplishment of something 
and, at the same time, shut out other distracting or 
disturbing things. The ability to concentrate the 
attention has both a mental and physical basis. 
Interest in the thing at hand is one of the most suc- 
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cessful means of obtaining the greatest amount of 

attention In the wide variety of activities of the 

upper grades, everyone should be able to discover 

many interests which make a strong appeal, and 

which form an approach to almost any subject 

of study. 
Concentration of attention is impossible when the 

body or mind is fatigued. Muscular fatigue is due 

to the excess of the waste products of metabolism 

in the muscle cells and in the blood. These fatigue 

poisons circulate about the body in the blood and 

when they reach the brain, they disturb mental activ- 

ity as well. Mental fatigue, like physical fatigue, 

may be caused by over-study, or study in an unhy- 

gienic environment. Fatigue effects often result 

from disagreeable tasks that one is inclined to give 

up too easily. Distractions lead to mental fatigue. 

The ability to concentrate upon a problem in arith- 

metic or algebra is lessened when thoughts of a much 

more desirable game of ball compete for the center 

of attention. The outside distraction causes a scat- 

tering of the attention and consequently a lessened 

ability to work. 

When applied to study, concentration of attention 

is aided by the methods that are used in the work. 

Good study habits include a knowledge of the use of 

books, indexes, and reference works; the making of 

outlines; the ability to get quickly at the heart of the 

matter in question; how to memorize, summarize, 
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and soon. Good light and a quiet environment are 
likewise nelpfal in getting the best results. 

eee and Cheery People Are Companionable 

Happiness and cheerfulness form desirable mental 
habits. We all have some friends who possess a 
sunny, cheerful disposition. They always seem to 
have a cheery smile and kindly greeting for every 
one. Good nature and cheerfulness have become 
habitual with them. They are ‘‘companionable”’ and 
mix easily with other people. Friendships are easily 

formed and retained. On the other hand, we occa- 
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sionally meet people for whom everything seems to 

have gone wrong. They appear unhappy and usu- 

ally are cross and irritable. We give them the label 

“of “grouch”’ and avoid them whenever possible. It 
is hard for them to make friends and still harder to 

keep them. ‘They usually lead very unhappy lives. 

Such persons should definitely plan to overcome 

their unfortunate disposition. It is helpful to begin 

the day right. Upon rising, stretch and exercise to 

limber up the muscles, drink a glass of cold water, 

take a cold bath and a brisk rub-down with a coarse 

towel, and then sit down to a wholesome nourishing 

breakfast. This should result in such a good physical 
and mental tone that the world can be met with a 
smile rather than a frown. 

Self-confidence is a valuable mental habit to de- 

velop. Learn to face the problems of life squarely 

whenever they are encountered. Do not shirk dis- 

agreeable tasks, or responsibilities just because they 

are unpleasant. In the illustration used in an earlier 
paragraph, the person who attacks a problem con- 
fidently and whole-heartedly strengthens the habit 
of self-confidence. Those who run immediately for 
help or try to shift the burden to others or give up 
entirely after a half-hearted attempt, are forming 

harmful mental habits. It has been found from 
experience that persons can run away from problems 
of life for a while, but sooner or later they meet con- 
ditions which cannot be pushed aside. Failures at 
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such times may lead to ‘“‘mental breakdowns’’ and 
other nervous disorders. The problems that are met 
in the early years of life afford good training for the 
solution of the problems of life in later years. 

The challenge of problems should be met with 
activity and not idle dreaming. ‘‘Day dreaming”’ is 

worth while only when it results in something con- 
structive and helps in the development of the indi- 
vidual. Sir Walter Raleigh and other explorers 

dreamed of the far off lands in the new world and 
then turned their dreams into activities which ad- 

_vanced the progress of the world. It is not the 
“dreams that lead to action that are harmful. It is 
rather those ‘‘idle’’ day-dreams, which turn the at- 
tention and interests of the dreamer away from the 
real things of life, that should be avoided. Idle day- 
dreaming is sometimes a form of escape from mental 
activity. In this condition, the dreamers no longer 
act, but just sit and think. A tendency to day-dream- 
ing often results from a lack of companionship with 
persons of one’s own age. An antidote to it is the 

‘ formation of congenial friendships and the develop- 
| ment of a variety of interests or hobbies. 

J Character is built upon a foundation of good men- 
tal habits. The habits of truthfulness, honesty, fair 

play, thoughtfulness, courage, persistence, and all 

the others that make up character are developed by 

acting the same way upon every occasion. The nerve 

cells which direct and control these actions grow ac- 
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Young ‘‘Sir’’ Walter Raleigh Dreams of a New World. 

customed to their work by use. Persons who have 
developed these mental habits do not have to stop 
every time to think whether an action is right or 
wrong. They act correctly from habit. 

The emotional life should be one of moderation. 
Extremes should be avoided. Fits of anger and rage 
have harmful effects upon mental development. 
They also interfere with physical processes like di- 
gestion, breathing, and heart action. Anger and rage 
result from a Jack of ability to control the temper. 
They are of slow growth and can be controlled if 
desired. 
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Overcome Your Fears—Do Not Let Them 
Overcome You 

Fear is disturbing to one’s peace of mind. There 
is an old saying that a ‘‘brave man dies only once, 
but a coward dies a thousand deaths.’’ Many fears 
could be overcome by meeting the problem boldly. 
In most cases they will be conquered so successfully 
that one is often quite ashamed of the earlier fears. 
The fear of water handicaps many people in learn- 
ing to swim. Make up your mind to conquer the fear 
and swimming is soon learned. 
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Youth Is the Best Time for Training the Nervous 
System: 

The brain practically reaches. its full growth in 

size and weight at the age of seven years. The nerve 

cells go on developing for years and years beyond 

this age. Some people excel others in mental abil- 

ity, not because their brains are larger or heavier, 

but because their neurones, or nerve cells, are better 

trained and developed. 

While it is possible to learn new things at almost 

any age, it has been found that things are most easily 

learned in youth. During these years it is easiest to 

memorize, acquire foreign languages, learn to play 

the piano, develop habits and skills of all kinds. 

New connections between the neurones are made 

most easily at this time. The comparative ease with 

which things are learned during these early years 

of life is an important reason for attending school 

as long as possible and making the most of the oppor- 

tunities that are offered for these purposes. 

PRACTICAL APPLICATIONS 

For Effective Study: 

1. Name the parts of the nervous system. 
2. What is a neurone? Of what uses are its different parts? 

3. Name the three main parts or divisions of the brain and 
give the use of each. 

4. What are convolutions (in ths brain) ? 
5. Name the kinds of nerves according to their uses. 
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For Observation or Investigation: 

ee 

age 

What kind of actions are controlled by the spinal cord? 
What kind of actions are controlled by the brain? 
Name a voluntary action; an involuntary action, also. 
What are some advantages, or disadvantages, of ‘‘hab- 
its’’? 

What are the rules for the formation of good habits? 
Why are health habits particularly valuable? 
Judge yourself on the basis of good mental habits sug- 
gested in this chapter. Strengthen weak ones, break bad 
ones, form new ones as needed. 

For Health Habit Formation: 

1; 

OR ee lee cee 

Observe all the general rules of health—fresh air and 
sunshine, wholesome food, exercise and rest, and, in par- 
ticular: Get plenty of rest and sleep. 
Avoid over-excitement, too intensive study, eye-strain. 
Learn to relax. Avoid hurry or worry. 
Avoid the use of alcohol and tobacco. 
Convert health rules into habits. 
Be active, confident, cheerful. 

Cultivate worth-while interests and hobbies. 
Practice concentration, truthfulness, honesty, fair play, 
thoughtfulness, courage, persistence —the elements of 
character. 

Remember; ‘‘The child is father to the man.’’ 



THE SENSES 

THE “REPORTERS” AND “SENTRIES” OF 
THE BODY 

The senses are the ‘“‘news gatherers’’ of the body. 

They inform the central nervous system of many 

things. Like ‘‘outposts’’ or ‘‘sentries,”” they help to 

protect the body by warning us of dangers and in- 

juries. 

Separate Senses Are Provided: 

The work of news gathering for the body has been 

compared to the specialized organization of a news- 

paper office. In such an organization, the work of 

news gathering is divided among different groups, 

like the political news specialists, sports writers, 

society reporters, dramatic critics, and others. On 

a smaller scale, this specialized form of organization 

is duplicated in the preparation of a school maga- 

zine. School publications often have separate liter- 

ary editors, sports writers, club reporters, exchange 

readers, jokes and school humor departments, and 

class and section representatives. The members of 

each department are expected to become expert in 

the discovery and reporting of the special kind of 

‘‘news’’ that is assigned to them. 

In the body, the work of news gathering is also 

36 
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divided among a number of different departments, 
or senses. Each sense collects and reports only a 
certain kind of information. The sense of sight, for 
example, reports only those sensations we know as 
light, while the sense of hearing informs us solely 
of sounds. 

The Keen Sight of the Indian— 
The Signal Fire 

For convenience, our senses can be divided nat- 

urally into two groups, the External Senses and the 
Internal Senses. 
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The External Senses: 

The external senses are those which keep us in- 

formed of conditions and events in the world round 

about us, and include: 

SU ee? $9 Fe 

Sight, which enables us to see things 

Hearing, through which we learn of sounds 

Taste, which gives us information about things 

we eat . 
Smell, through which we learn of odors 

Touch, through which we gain a wealth of in- 

formation about the qualities of things, such as 

hard or soft, rough or smooth, and so on 

Temperature, through which we learn of vary- 

ing conditions of heat and cold 

The Internal Senses: 

The internal senses are those which keep us in- 

formed of conditions that we feel within the body. 

They include: 

ik 

2. 

The sense of hunger and thirst, through which 

we become aware of needs for food and drink; 

The sense of movement and strain. This sense 

is felt in the muscles, tendons, and ligaments, 

and helps us to guide and control our move- 

ments. It is through these sensations of move- 
ment and strain that we can tell the position 
or location of parts of our body when the eyes 

are closed, or we are in the dark. In order 

to test the value of these sensations, close the 
eyes and try some setting-up exercises. ‘‘Raise 
arms forward upward!’’ You feel the correct 
position of the arms by reason of the sensations 
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of movement and strain in the muscles, in the 
tendons which attach the muscles to the bones, 
and in ligaments which bind the bones together. 
It is this sense which becomes highly developed 
in finely coordinated movements like writing, 
piano playing, typewriting, and other muscular 
skills; 

3. The sense of equilibrium and balance, through 
which we are able to keep the body balanced in 
different positions of motion and rest. It is 
aided by the action of the semi-circular canals 
of the ear, and the cerebellum of the brain; | 

4. The sense of pain. This sense informs us of 
conditions inside the body as well as dangers 
from without. 

Sense Reception and Radio Reception: 
There are several points of similarity between the 

general principles of sense reception and radio re- 
ception. The discussions in Radio Clubs and else- 
where will prove helpful in understanding them. 

Four basic elements of radio transmission and re- 

ception are duplicated in sensory transmission and 
reception by the body. These are as follows: 

1. A broadcasting, or sending device; 
2. An antennae, or receiving apparatus; 
3. A lead-in; 
4. A transforming, amplifying, or interpreting 

mechanism. 
We are all somewhat familiar with the application 

of these principles to radio. The broadcasting sta- 
tion sends out electric ‘‘radio impulses”’ into the air, 
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regulating their strength and wave length according 

to the directions of the governing radio authorities. 

These impulses are picked up by an antenna and 

conducted through the ‘‘lead-in” to the set, where 

there they are transformed, amplified, and inter- 

preted. In some types of sets the antennae and lead- 

in are built within the cabinet and no outside wires 

are used. The basic principles are the same, how- 

ever, in either case. 

pea 
aya. 
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RADIO BROADCASTING 
OR SENDING STATION 

Radio Transmission and Reception 

In sensory ‘broadcasting,’ or transmission, we 

find that corresponding to an ‘‘impulse’’ in radio, 

there is a stimulus for a special sense. Hach sense 
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has its own particular form of stimulus. The sun, 
electric light bulb, or any other light producing 
object sends out rays of light which form the stimuli 
for the sense of sight.. Sound waves from a ringing 
bell or other sound-producing object are the stimuli 
for the sense of hearing. Substances dissolved in 
liquids stimulate the sense of taste, while tiny par- 
ticles in the air form the stimuli of the sense of smell. 
Actual pressure stimulates the sense of touch. 
The receiving or ‘‘antennae’”’ part of our sensory 

mechanism consists of the sense organs and the tiny 
endings of the sensory nerves. The nerve endings 
of several of the senses are rather widely scattered 
throughout the body, like those for receiving sensa- 

tions of touch, temperature, and pain in the skin, 
and those for detecting movement and strain in the 
muscles and joints. The nerve endings for some 
other senses are closely grouped in certain places, 

like those for smell in the nose, and taste in the 
tongue. The endings for two of the senses are en- 
closed within parts especially constructed to contain 
them, like the eye for sight and the ear for hearing. 
The parts of the body that contain the nerve endings 
or receiving apparatus for the senses are often 
spoken of as the sense organs, and include the eye, 
ear, nose, tongue, and skin. 

Sense reception is further promoted by the sensory 
nerves which act as the ‘‘lead-in’’ and conduct the 
stimuli to the brain. Sense reception is completed 
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in the brain where the different stimuli are received 
and properly interpreted. When stimuli from rays 
of light are carried by the optic nerve into the visual 
area of the brain, we see the object before the eyes. 

When stimuli from sound waves reach the auditory 
area of the brain, we hear the sound. Thus, for each 
of the senses, the interpretation of the stimuli takes 
place within the brain. 

Importance of Proper Care of the Sense Organs: 

Our sense organs are so valuable that we should 
take every precaution to prevent their abuse and in- 
jury. If radio impulses come in too weak, there are 
usually a number of ways by which we can increase 
their strength, depending upon the type of set. We 
might even add a few tubes to increase their strength. 
Unfortunately, the improvement of sensory recep- 
tion is not so easily accomplished. There are very 
few satisfactory artificial aids to overcome the 
handicap of failing eyesight or approaching deaf- 
ness. It is especially important, therefore, to pre- 
serve the greatest efficiency of all the sense organs as 
long as possible. 

Even a temporary loss of the use of one of the 
sense organs results in much inconvenience and dis- 
comfort. It is only with great patience and effort 
that a different sense can be trained to take over 

some of the duties of another. You may recall the 
wonderful story of Helen Keller. Miss Keller lost 
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the senses of both sight and hearing before she was 
two years old. She grew up to school age without 
being able to speak, and without knowledge of the 
most common objects around her. Some years later, 
still unable to see or hear, she had been graduated 
from college, knew several foreign languages, and 
had written a number of books. 

i) , 

th), ce 
EN) 2 

Miss Helen Keller and “‘ Phiz.’’ 

In her book, The Story of My Life, Miss Keller 
tells how she trained the sense of touch to supply her 
with much of the information that ordinarily comes 
to others through the senses of sight and hearing. 
She also learned to put her own lips, teeth, and 

tongue in proper positions to form words so that she 
could speak aloud. She could not hear her own 
speech, but she spoke so well that she often lectured 
to audiences on many subjects. Such training took 
years and years of patient effort on the part of both 
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pupil and teacher. Those of us who do not suffer 

such handicaps should be thankful and do our best 

to protect the senses from injury. 

THE SENSE OF SIGHT 

It would be impossible to arrange all the senses in 

an order of importance that would be acceptable to 

everyone. A famous surgeon declared the order of 

the value of the senses in his work was sight, touch, 

hearing, smell, and taste. A telephone operator 

would very likely head the list with hearing. <A “‘tea- 

taster’’ would place smell and taste well up in front, 

and so on. When specialized occupations like these 

are not considered, most people would probably give 

first place to the sense of sight. We call upon this 

accurate and highly developed sense to aid us in most 

of the things we do. 

Seeing: 

‘‘Seeing’’ a thing that comes before the eyes is 

the combined result of two rather different processes. 

The first is the more easily understood mechanical 

process of focusing the rays of light upon the retina 

of the eye. The other is the more complex mental 

process of interpretation in the brain of the nervous 

impulses that have been transmitted to it from the 

eyes. Suppose that two people look at the same 

scene, one an engineer, and the other an artist. The 

engineer ‘‘sees’’ the landscape as an excellent loca- 
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tion for a bridge and the artist ‘‘sees’’ it as a master- 
piece of artistic composition. The lights and shad- 
ows of the scene were the same for both, yet each 
saw what he had trained himself to see by past expe- 
riences. 

The mechanical processes of seeing resemble the 
action of a camera in the taking of a picture. They 
are largely automatic and unvarying in their opera- 
tions. By providing certain kinds of eyeglasses, we 
can do a little to improve the mechanical processes 
of the sense of sight. Our chief concern with this 
part of the seeing process is the proper care of the 
eyes and their protection from injury. 

The mental interpretation of what we see depends 
upon the number and kinds of associations and con- 
nections among the nerve cells in the brain. It varies 
widely among different people because of the differ- 

ences in their mental development. There are almost 
endless opportunities for the improvement of the in- 
terpretative side of seeing. This is best accomplished 
by the development of the mental powers and capaci- 
ties to their fullest extent. The mental interpretation 
of the sensations from all the senses is likewise capa- 
ble of improvement and development as the result of 
education and experience. 

The Eye Is the Sense Organ of Sight: 

The structure of the eye and the construction of a 

camera have many parts in common. Both are 
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Taking Pictures 

mechanisms for taking pictures. We can learn from 
the Camera Club, if we do not already know it, that 

the shutter admits the light into the camera box. 
As the rays of light pass through the lens, they are 
properly bent or brought to a focus upon the sensi- 
tive film or plate. This film or plate is later devel- 
oped and the imprint of the lights and shadows upon 
it are permanently recorded. The better the focus, 
the sharper or clearer will be the picture. 

The eyeball is the camera-box of the eye. Itisa 
rounded, spherical, or ball-shaped body about an inch 
in diameter, fitting snugly in a hollow socket in the 
bones of the skull. It is held in place and moved 
about in its sockets by six different sets of muscles 
which are attached to it. 
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The eyeball is made up of three coats or layers of 
tissue, each of which has an important part in the 
“taking of the picture.’’ The outer, or sclerotic 
coat, is a relatively thick, tough membrane which 
gives protection to the eye. It is white in color and 
is the part we call the ‘‘white of the eye.’’ In the 
front, this protective layer bulges outward to form 
the cornea. The cornea is transparent and admits 
light into the eye. By reason of its rounded surface, 
it helps in the bending of the rays of the light to 
make a proper focus. The middle, or choroid coat 
of the eye is black. It prevents light from entering 
the eye at any place except through the pupil, or tiny 
Opening in the front of the eye that is provided for 
the purpose. The inner lining, or the retina, con- 
tains the nerve endings of the optic nerve, or nerve 

of sight. The optic nerve, coming from the brain, 

enters the eyeball from the back. It branches out 
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until its endings spread themselves over the entire 

back half of the interior of the eyeball. It is these 

nerve endings that are sensitive to light and transmit 

their stimulations to the brain. _ 

Stretched across the interior of the eyeball, not 

far behind the cornea, is a little curtain of tissue 

called the iris. The iris contains muscle fibers, 

nerves, and blood vessels. It also contains little par- 

ticles of pigment or coloring matter. Our eyes are 

blue, brown, or gray according to the coloring mate- 

rials in the iris. In the center of the iris is a little 

opening called the pupil of the eye. As the muscles 

in the iris contract or relax, the size of the pupil 

changes. Ina very bright light, the opening becomes 

smaller so that too much light will not be admitted. 

In a dim light, the iris contracts, thus enlarging the 

size of the pupil so that as much light as possible will 

be admitted. It is easy to observe the changes in the 

size of the pupil by standing before a mirror and 

suddenly varying the amount of light which comes 

before the eye. The pupil of the eye always appears 

black because of the black choroid lining of the eye- 

ball which shows through it. 
Just behind the iris is the exceedingly important 

structure called the lens. This is a very clear, trans- 

parent, oval, or convex little body, held in place by 

tiny tendons and muscles. Through the action of 
these muscles, the lens changes in convexity or thick- 
ness according to the amount of bending that must 
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be done to the rays of light in order to bring them 
to a focus upon the retina. 

The lens divides the eye into two compartments, 
a smaller one in front and a larger one in back. The 

larger compartment is filled with a jelly-like sub- 
stance called the vitreous humor. The front, smaller 
compartment, or chamber, is filled with a watery 
fluid called the aqueous humor. The aqueous humor 
is slowly secreted and drained away so that the pres- 
sure within the eyeball is always constant. 

“Seeing” Clearly and Distinctly: 

Good pictures, whether taken by a camera or im- 
printed upon the retina of the eye, are clear and dis- 
tinct. They result from a proper focus of rays of 
light upon the sensitive film or retina. As we look 
at an object, the light rays enter the eye through the 
cornea, pass on through the pupil and the lens, and 
thence to the retina. The nerve endings in the retina 
transmit their stimulations to the brain where the 
image is formed, and we see the object before the 

eyes. 
In a camera, light rays are bent to a focus upon 

the film by the curved or rounded surfaces of the 
lens. In order to focus objects at different distances 
from the camera, the distance between the lens and 

the film is changed as needed. In the eye, light rays 
are bent to a focus upon the retina by the curved 
surfaces of the cornea and the lens. When the eye 
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Focusing 

is at rest, light rays from objects twenty feet or more 

away will be brought to a focus upon the retina by 

the normal curvatures of the cornea and the lens. 

In focusing objects nearer than twenty feet, the lens 

automatically becomes more curved and rounded in 

order that the light rays will be bent to a point upon 

the retina. When we look at more distant objects 

again, the lens automatically becomes less curved 

and flatter. See diagram on this page. This change 

in the shape of the lens is called accommodation. It 

is obtained by the action of muscles that are attached 

to the lens. Long continued close work like sewing 

and reading fatigues these muscles. Relief can be 

obtained by looking at a distant object from time to 

time. 
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A NORMAL EYE 
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CORRECTED WITH CONVEX LENS _ 

Why Some People Need Glasses: 
The shape of the eyeball, or the structure of the 

Jens, often prevents perfect focusing for near and 

distant objects. If the eyeball is too long from front 
to back or the lens too rounded, far-off objects will 
be blurred and indistinct, while near-by objects can 
be clearly seen. Such persons are termed near- 
sighted. Concave glasses remedy this defect by bend- 
ing the rays of light so that the image of the object 
is focussed directly upon the retina rather than in 
front of it. See diagram above. 

If the eyeball is too short from front to back, or 
the lens too flat, nearby objects will be blurred and 
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indistinct, while far-off objects can be clearly seen. 

Such persons are termed far-sighted. Convex 

glasses remedy this defect by bending the rays of 

light so that the image of the object is focussed di- 

rectly upon the retina instead of a position which lies 

beyond it. See diagram on page 51. Far-sightedness 

is a common eye defect among older people. With ad- 

vancing years, the tone of the muscles that change 

the shape of the lens is weakened and the elasticity 

of the lens itself is lessened. For these reasons, older 

people usually need the aid of glasses for all forms 

of close work like reading and sewing. If the optic 

nerve is still unaffected, these people can still see 

distant objects quite as well as in the earlier years 

of life. 
Another defect in vision is called astigmatism. 

This condition occurs when the refracting, or bend- 

ing surfaces, of the eye are uneven or unequal in 

their curvature. This results in a focus of certain 

parts of the image upon the retina and a blurring 

of other parts. Astigmatism can be corrected by 

glasses. Each lens is ground in such a way that the 

improper curvature of any part of the eye will be 

corrected by the curvature in that portion of the 

lens that is placed before it. 

Testing for Eye Defects: 

Tests for near-sightedness and far-sightedness 

usually consist in measuring the ability to read let- 
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ters and figures of different sizes at a specified dis- 
tance, usually twenty feet. See chart on page 54. 
Each eye is tested separately. The eye that is not 
being tested should be covered. The test proceeds 
until the subject reaches the smallest sized letters 

that can be read accurately at the distance used. The 
result is usually expressed in the form of a fraction, 
the numerator expressing the distance used, and the 

denominator representing the distance at which a 
normal eye should be able to read the smallest letters 

the subject was able to read. Thus 2%ths or ™sths 
represents normal vision, but a result of 2% means 

that at a distance of twenty feet, the subject was only 
able to read letters that the normal eye should see 

clearly and distinctly forty feet away, or twice the 
distance used in the test. Cases of defective vision 

should be corrected by the proper glasses. Pupils 
with extremely defective vision are sometimes placed 
in special ‘‘sight-saving’’ classes. Books and ma- 

terial with extra large type are used in such classes. 
The test chart for astigmatism contains lines that 

radiate in all directions from a central point. See 
chart on page 54. The variations in the distinct- 
ness of the vision indicate to the expert just how to 

grind the lens in order to make up for the defective 

curvatures in the eye that cause these peculiar re- 
sults. As astigmatism affects the focusing of lines 
at all distances, the glasses that correct these defects 
should be worn at all times that the eyes are used. 
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EYE TESTING CHARTS 

Influence of Eye Defects Upon the Health: 

Long continued use of the eyes often results in a 
condition known as eye-strain. Eye-strain results 
from overworking the muscles of the eye in focus- 
sing light rays upon the retina. The presence of un- 
corrected eye defects greatly increases the frequency 
and severity of this affliction. Hye-strain affects the 
body in a number of ways. The eyes may burn, or 

smart, or feel ‘‘strained’’ after being used for a 
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while. The eyelids and eyeballs become reddened or 
inflamed. The letters of a book may look blurred 
or dance about and spots appear before the eyes. 
Headache usually occurs. Astigmatism is especially 
tiring to the eyes. Eye-strain from astigmatism is 
very likely to be accompanied by nausea, dizziness, 
and even a nervous irritability as well as the usual 
headache. Whenever these warning signals of eye- 
strain, or any other unusual symptoms occur, an ex- 
pert should be consulted at once. The sight is too 
precious to be endangered by carelessness or neglect. 

Protect the Eyes From Injury: 

The eye is a delicate structure and should be eare- 
fully protected from injury. The eye is naturally 
protected in a number of ways. Its position within 

a socket in the bones of the skull greatly lessens the 
area of its surface that is exposed to injury. The 
eyelids protect the eyes by closing over them. A part 
of the eyeball is always covered by the eyelids, and 
in case of approaching dangers, they shut tightly and 
completely cover its delicate surface. The eyebrows 
and eyelashes give additional protection by helping 
to keep foreign substances out of the eye. A watery 
liquid is secreted by glands in the corners of the eye 
and is spread over the outer surface of the eyeball 
by the opening and closing of the lids. This liquid 
moistens and cleans the eye surface. ‘The excess 

moisture passes off through a tiny canal leading from 
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the inner corner of the eye into the nose. When it is 

secreted too fast, the drops run over and form tears. 

We can add to these natural protections of the 

eye by taking suitable precautions in our work and 

play. Many cases of blindness have resulted from 

the careless throwing of objects. Carelessness in 

handling knives, scissors, and other sharp-pointed 

instruments have caused serious injuries to the eye. 

Grinding operations are especially dangerous in in- 

dustry. Protective devices are often required by law 

to safeguard the eyesight of such workers. 

Use the Eyes Properly: 

The eyesight can be protected by proper use of the 

eyes. The amount of the light which strikes the eyes 

should be carefully regulated. It should be neither 

too bright nor too dim. More light is needed for 

work upon dark surfaces or dark materials than 

upon light ones, because dark surfaces absorb more 

light than others. When reading or writing, it is 

best to have the light shine over the left shoulder 

to avoid shadows upon the page from the right hand 

orarm. Light should never be reflected directly into 

the eyes from the pages of a book or from any 

shining or highly polished surface. 

Close work of any kind requires continual action 

by the muscles that assist in the focussing of the 

image upon the retina. During such work, the eyes 

should be rested occasionally by looking away from 
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the work before them. This changes the focus and 
rests the eye muscles. 

Inght over Left Shoulder—No Shadow—No Glare 

Do not read in moving cars. The jolting makes it 
difficult to keep the focus. Do not read while lying 
down or with the head bent forward. 

General health has an influence upon the eyes. 
The eyes should not be used for reading or close 
work during any illness that is accompanied by fever. 
They should be used but little during the period of 
convalescence. Certain diseases, like measles and 

scarlet fever, have a weakening action upon the eyes 

and especial care should be taken to protect them 
during such times. 
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Great care should be 
taken in removing a for- 
eign body from the eye 

. . the services of a 
physician or nurse should 
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First Aid for a Foreign Body wm the Eye 

To Remove a Foreign Body from the Eye: 

Do not rub the eye. This may press the particle 
into the delicate surface of the eye and make it 
harder to remove. 

Close the eye for a few moments and the tears may 
wash out the piece of cinder, dust, sand, or other sub- 

stance that has come in contact with it. If this pro- 
cedure is not successful, pull the upper lid down over 
the lower one and hold it there for a few moments. 
When the lid is released, the particle often has been 
removed. 
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If the foreign body still remains, get a capable per- 
son to examine the surface of the eyeball and the 
imer sides of the lids. This is done by turning the 
lids back over a toothpick or matchstick and then 
wiping the foreign body off with the folded tip of a 
clean handkerchief. If the particle cannot be re- 
moved by such ordinary first aid measures, a compe- 
tent physician should be consulted. 

THE EARS AND THE SENSE OF HEARING 

It is through the sense of hearing that we become 
aware of sounds. Hearing is a very useful sense, for 
through it we increase our knowledge of the world, 
learn of certain kinds of dangers, and secure the 
joys of conversation and of music. 

Sound Waves and Their Detection: 

Sound is produced by vibrations in the air. In 
the same manner that waves spread out in ever- 
increasing circles when a stone is thrown into a pool, 
sound waves travel out into the air in all directions 
from a ringing bell or other sound-producing object. 

The problem of sound detection in the body re- 
quires a mechanism that is sensitive enough to re- 
spond to the faintest sounds. In order to be sensi- 
tive, it must be very delicately constructed. It must 
be carefully guarded against injury and yet be 
placed so that it has a close connection with the outer 
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world. The human ear, with its three different parts, 
is so constructed that these exacting requirements 

are perfectly fulfilled. The delicate inner ear, in 

which the nerve endings of hearing are found, is lo- 
cated in the bones of the skull. The middle ear 
bridges the gap between the outer and the inner parts 
of the ear by a finely adjusted system of membranes 
and bony levers. The outer ear is constructed so 
that sound waves are gathered up from the air and 
conducted inwards with little loss of strength. 

MIDOLE EAR 

ES Sige ; > AUDITORY NERVE 

OUTER EAR- 
SS 

SINNER EAR 
--COCHLEA 

Diagram of the Ear 

The Outer Ear: 

The part of the outer ear that we see is composed 
of cartilage and shaped so that it will gather in and 

collect the sound waves. An opening or canal leads 
to a membrane which divides the outer from the 
middle ear. The sound waves set this membrane 
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in motion and thus start off the process of hearing. 
The canal in the outer ear helps to protect the ear 
from injury. It is slightly narrowed in the middle. 
The walls of the canal are lined with hair. These 
hairs, together with the thick, yellow wax, that forms 
in the canal, help to discourage the entrance of in- 
sects into the ear. 

The Middle Ear: 

The outer membrane of the middle ear, called the 
“‘tympanum,’’ or eardrum, is in direct contact with 
the outside world. Sound waves strike upon it and 
cause it to vibrate. These vibrations are transmitted 
to the inner membrane of the middle ear through a 
system of tiny bones that act as levers. These little 
bones are known as the mallews, or hammer, the incus, 
or anvil, and the stapes, or stirrup. The handle of 
the malleus, or hammer, is attached to the tympanum 
and its head to the body of the incus, or anvil. The 
opposite end of the anvil joins one end of the stapes, 
or stirrup. The other end of the stapes is fastened 
to the membrane which separates the middle ear 
from the inner ear. This completes the chain of con- 
nections which transmit the vibrations across the 
middle ear. See diagram on page 62. 

The Inner Ear and Hearing: 

A thin membrane separates the inner from the 
middle ear. The inner ear consists of a canal in the 
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Bones of Middle Ear 

bone of the skull. Part of it is carved out in a way 

that resembles the curves and windings of a snail’s 

shell. It is often referred to as the cochlea, or snail 

shell. See diagram on page 60. ‘The cochlea is 

filled with lymph. It also contains the delicate end- 

ings of the auditory nerve, or nerve of hearing. 

Thus, when the liquid in the cochlea is set in motion 

by the vibrations received from the middle ear, the 

auditory nerve endings are stimulated. The result- 

ing nervous impulses are carried to the “hearing”’ 

area of the brain, where they are received and inter- 

preted as sounds. 
The inner ear also contains the structures known 

as the semi-circular canals. See diagram on page 
60. They aid us in our sense of balance or equilib- 
rium. Hach semi-circular canal is filled with lymph 
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and is equipped with tiny hairs and nerve endings 
which are in communication with nerve centers in 
the cerebellum. The canals are so placed that the 
head cannot be turned in any direction without af- 
fecting or exciting one of them. Injury to the semi- 
circular canals causes one to stagger and lose the 
balance. 

Care of the Ear and Prevention of Deafness: 

The sensitive and delicate mechanism of the ear is 
often injured by blows upon it or by pulling the ears. 
Excess wax that may collect in the canal of the outer 

ear can be removed by covering the end of the little 
finger with a single thickness of a handkerchief and 
cleaning gently. The rolled up end of a handker- 
chief or towel will also serve for the purpose. Do 
not use hard instruments of any kind for removing 
this wax because the eardrum can be easily punc- 
tured by them. If an insect should get into the ear, 

it sometimes can be enticed out by holding a light 
before the opening. If this fails, a little ‘‘sweet oil,”’ 
or water heated to body temperature should be 
poured into the ear and the insect drowned and 
floated out. 

Deafness is a condition that varies in severity 
from a slight defect up to a condition of total loss of 
hearing. It may be only temporary or it may be 
permanent. 

Most of the causes of deafness are connected with 
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defects or injuries to the middle ear. The middle 
ear is connected with the throat by means of the 

Eustachian tube. The germs of colds, grippe, or 

other diseases sometimes extend up this tube and 

infect the middle ear. Infection of the middle ear 

is always a serious condition and should never be 
neglected. One of the frequent causes of deafness 

is a stiffening of the little system of bony levers that 

extends across the middle ear. This interference 

with the freedom of action of the tiny hammer, anvil, 

and stirrup bones, that make up this system of lev- 

ers, is usually the result of infection of the middle 

ear. As infection progresses, pus develops and rup- 

tures the eardrum in order to find a way out. Phy- 

sicians often are forced to pierce the tympanum or 

eardrum in order to provide an opening for the 

drainage of the pus. Sometimes the infection of the . 

middle ear spreads into the mastoid bone which lies 

directly behind the outer portion of the ear. When 

this occurs, a delicate surgical operation is necessary 

to open an outlet for the pus that collects. 

Tests of Hearing: 

Several methods can be used in testing hearing. 
All tests should be conducted in a quiet room. Test 

each ear separately. In the voice test, the ear not 

to be examined is closed off by a finger. The exam- 

iner takes a position twenty feet from the person to 

be tested and, in a natural tone of voice, states num- 
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Testing Hearing with Audiometer 

bers which the subject is to repeat. The normal ear 
should hear the numbers clearly at this distance. In 

the whisper test, the examiner stands about ten feet 
away. He whispers numbers or words, gradually ap- 
proaching nearer to the person tested. The normal 
ear should hear the whispered voice without diffi- 
culty at a distance of about six feet. The watch test 
is conducted the same as the whisper test. Use a 
loud ticking watch. Start about ten feet away and 
gradually approach the subject. The normal ear 
should hear the ticking at about a distance of six 

feet. 
These three methods of testing hearing are very 

slow and but one person can be tested at a time. In 
order to speed up the testing of hearing and to pro- 
vide a more accurate test than either the watch or 
voice method, a device called an audiometer has been 
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developed in the laboratories of the Bell Telephone 
Company. This machine enables a whole class to be 
tested at once and as many as one hundred persons 
an hour can be tested. Ear phones are used to detect 
the sounds of numbers which come from a phono- 
graph record made especially for this purpose. The 
sounds produced by the record vary in degree, from 
loud and distinct, to those that are very faint and 
indistinct. The degree of sensitivity of the hearing 
of each person can be accurately and automatically 
determined by this device. 

THE SENSES OF TASTE AND SMELL 

Through the sense of taste we become aware of 
certain differences among the fluids and solids that 
are taken into the mouth. The nerve endings of the 
sense of taste are located in the taste buds on the 
tongue. There are really only four different kinds of 
“‘tastes’’ that can be distinguished from each other 

by the sense of taste alone. These are the qualities 
of sweet, sour, bitter, and salty. All other tastes 
than these are due to the sense of smell rather than 
the sense of taste. The sense of taste cannot dis- 
tinguish between a piece of onion and a piece of ap- 
ple without the aid of the sense of smell. 
Through the sense of smell we become aware of 

odors. The nerve endings of smell are located in the 
upper part of the nasal passages. These nerve end- 
ings are stimulated by tiny particles in the air and 
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then transmit the stimulation to the ‘‘olfactory area’’ 
in the brain, where they are properly received and 
interpreted. 

The continued action of an odor dulls the sense of 
smell for that particular odor. This is often noticed 
in poorly ventilated rooms. The occupants of the 
room are not aware of the odors that are immedi- 
ately noticed by a person who comes into the room 
from the outside. The senses of smell and taste are 
dulled whenever the nasal passages are congested 
by the inflammation of a cold. Animals usually have 
a keener sense of smell than human beings. It isa 
very valuable aid in protecting them from approach- 
ing dangers. 

SENSES IN THE SKIN 

The nerve endings of several senses are located 
in the skin. These include the senses of touch, tem- 



68 PERSONAL AND PUBLIC HEALTH 

perature, and pain. Some of these nerve endings 

respond only to pressure and give us information 

regarding such qualities as hard and soft, rough and 

smooth. Certain other nerve endings respond only 

to heat or cold, thus making possible our sensations 

of temperature. Still others react to pain and warn 

us of impending dangers. 

The Purpose of Pain: Pain is a warning signal 

of danger. A hand too near the fire feels pain and 

can be withdrawn before it is seriously burned. The 

pain of a broken bone acts as a hindrance to further 

movement of the injured parts and thus prevents 

the additional damage that such movement might 
produce. 

Pain is an aid to a doctor in his diagnosis. Some 
forms of pain are characteristic of particular dis- 
orders, such as the pain of appendicitis, diphtheria, 
or stones in the gall-bladder, or kidneys. On the 
other hand, the same type of pain may accompany 
a number of different body ills and a skilled physi- 
cian is needed to diagnose or interpret its cause. 
Headaches, for example, are often protests against 
the faulty habits of eating that lead to indigestion. 
They may also be due to eye-strain, or to improper 
circulation of blood in the brain. Some diseases are 
not announced by pain or do not cause pain as they 
progress. It is for this reason that the early detec- 
tion of diseases like cancer, diabetes, certain forms 
of heart trouble, and tuberculosis is so difficult. The 
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absence of the warning signal of pain in diseases as 
serious as these is one of the strongest arguments 
for a yearly physical examination by a competent 
physician. 

PRACTICAL APPLICATIONS 

For Effective Study: 

sae ah Nd ame 

8. 

9. 

Name the external senses. Explain their uses. 
Name the internal senses. Explain their uses. 
Explain what is meant by a stimulus. 
Name (and give the uses of ) some of the important parts 
of the eye. 

What is the cause of near-sightedness? Of far-sighted- 
ness? Of astigmatism? How can these defects be cor- 
rected? 
What are the parts of the ear, and what are the uses of 
each part? 
What is the value of the Eustachian tube? What dan- 
gers to hearing are connected with it? 
What are the semi-circular canals in the ear? What is 
their use? 
Name the senses that have nerve endings in the skin. 

For Observation or Investigation: 

1. 

GD CS 

Compare the sensory transmission and reception to radio 
transmission and reception. 
Explain the values of the different sense organs. 
In what respects is the eye like a camera? 
List the ways in which eye-strain may express itself 
within the body. 
Name some of the ways in which the eyes are (or may be) 
protected from injury. 
What is the best way of having a foreign substance re 
moved from the eye? 
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7. How may the senses of smell and taste protect us from 
danger? 

8. What is the purpose of pain? How do the senses in the 
skin help to protect us from harm? 

For Health Habit Formation: 

1. Have your eyes tested occasionally. 
2. Protect the eyes when reading, working or playing: 

(a) light—over left shoulder 

(b) glasses (or goggles)—-wear them 
(c) close work—look away occasionally 
(d) avoid danger. 

If you must use an eye-wash, be sure you have ‘‘the right 

bottle.’’ 
4, If glasses have been prescribed, be sure to wear them. 
5. Consult a physician for ear-ache. Infections of the ear 

should never be neglected. 



UNIT III 

THE CONQUEST OF DISEASE 

For unknown centuries peoples have struggled 
against the ravages of disease. Until recent years, 
however, the weapons used against disease have been 
pitifully weak and inadequate, and but little prog- 
ress had been made against it. 

Turning Points in the Conquest of Disease: 

The invention of the microscope, in the 17th cen- 

tury, forms an important landmark in the conquest 
of disease. The microscope consists of an arrange- 
ment of glass lenses which makes things seem larger 
than they really are. Its use led to the discovery of 
a world of tiny germ life that cannot be seen with- 
out it. See page 75 for drawing of a microscope. 

For some two hundred years after the invention 

of the microscope, scientists observed many different 
forms of microscopic life. Numerous explanations 
were offered and many wild guesses were made con- 

cerning them. Debates and controversies arose and 
were bitterly contested by the learned men. It re- 
mained for the great French scientist, Louis Pasteur, 

to point out the true nature and effects of these tiny 
forms of germ life. 

® 
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LOCGTS®PASTE OR 
The French scientist whose discoveries broke through 

the great cloud of darkness and ignorance that had ob- 
scured the causes of disease for untold centuries. His 
work marked the beginning of scientific preventive 
measures im the conquest of disease. 

The discoveries of Louis Pasteur, in the latter half 
of the nineteenth century, mark another great turn- 
ing point in the conquest of disease. Pasteur’s work 
covered a wide range of interests. He discovered the 
presence of germs in the dust of the air, and proved 
them to be the cause of fermentation, putrefaction, 
and decay. He continued his experiments and showed 
germs to be a cause of disease. The results of Pas- 
teur’s discoveries broke through the great cloud of 
darkness and ignorance that had long obscured the 
causes of disease. His work marked the beginning 
of scientific preventive measures in the conquest of 
disease. 

* 
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A few years after Pasteur’s announcements con- 
cerning the dangerous nature of certain forms of 
germ life, an English surgeon, Sir Joseph Lister, 
pointed out a way to prevent the infections that 
usually followed surgical operations up to that time. 
Dr. Lister suspected that these infections were 
caused by germs that found their way into the 
wound at the time of the operation. In 1867, using 
earbolic acid, he sterilized the atmosphere of the 
room and everything that came in contact with the 
wound. As a result, the usual infections were pre- 
vented and another great forward step was taken 
in the conquest of disease. 

About twenty years before Dr. Lister’s discovery 
of antiseptic methods in surgery, an American den- 

tist, Dr. W. T. Morton, had conducted the first public 
demonstration of the value of ether in producing 
anesthesia, or insensibility to pain. This momentous 

event occurred in 1846 in the Massachusetts General 
Hospital, in Boston. Thus, in close succession, the 
development of painless and antiseptic methods in 
surgery paved the way for the great advances that 
have taken place in the surgical treatment of dis- 
ordered and diseased conditions of the body, and the 
relief of suffering. 

GERMS AND THEIR WORK 

There is a world of tiny, living plant and animal 

forms all about us, known as germs, or microbes. 

+ 
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Germs that grow as plants are called bacteria and 
animal forms are called protozoa. They live by the 
millions in the air, water, and soil. They blow 
around on the dust in the air. They float along in 
the rivers and streams. They grow and multiply in 
dirt, or soil, and are carried from place to place 
on many things. 

Germs are so small that a powerful microscope 
must be used in order to see them. Some are so tiny 
that they appear merely as specks when magnified 
two or three thousand times their actual size. In 
shape, only three distinct general forms have been 
observed among the hundreds of different kinds or 
species, that have been discovered. These are the 
spherical or globular, the rod or pencil-like, and the 
spiral or corkscrew type. Many variations of these 
general forms are found. The spheres may be large 
or small, or arrange themselves in different ways. 
The rods may be long or short, or thick or thin. The 
spirals may have few or many turns or coils, and the 
coils may be open and loose, or close and tightly 
wound. It is by some characteristic variation from 

one of these three basic forms that the different kinds 
are identified. See diagrams on page 75. 

Each germ is a single cell. As a living organism, 
it can grow and multiply, or reproduce. Most germs 
grow best in warmth, moisture, and darkness. After 
a germ has increased in size up to a certain point, it 
divides in half and two complete cells exist where 
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there was only one before. Each of these two cells 
in turn divides in half, and so on for generation 
after generation until something checks the growth. 

Germs multiply rapidly, two or three generations 
being produced in an hour under especially favor- 
able conditions. If such a method of reproduction 
took place but once an hour and continued un- 
checked, the number of the descendants of a single 
cell would soon be enormous. In one day it would 
amount to about 16,500,000 individuals, and in two 
or three days, the number would be too large for us 
to comprehend. No such multiplication of germs is 
possible, however, because their food supply would 
be inadequate, and the waste products of their own 
growth would prove poisonous to them and reduce 
their numbers. 

Sunlight kills germs quickly. Heat will destroy 
them. It should be remembered, however, that germs 
vary in their ability to resist heat. Some can with- 
stand much higher temperatures than others. Cold 
is fatal to some kinds, but others merely remain quiet 
or ‘‘dormant’’ when frozen, and are restored to 
activity when warmed again. 

Helpful Aids and Harmful Enemies: 

The discoveries of Pasteur directed attention to 
two kinds of microscopic life, the helpful ones and 
the harmful ones. The helpful species of germs are 
very numerous. Tiny bacteria are responsible for 
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the processes of fermentation, causing bread to rise, . 
cider to change to vinegar, milk to sour, and cheese 
to ‘‘ripen.’’ Bacteria also cause the decay of dead 
leaves, fallen trees, and other forms of vegetable and 
animal matter. 

Harmful microscopic life, or disease germs, are 
among the worst enemies of mankind. They grow 
and multiply in many places, spread from place to 
place in different ways, and use various means te 
gain an entrance to our bodies. 

How Germs Cause Disease: 

The conditions of warmth, moisture, and darkness 
inside the body are favorable to the growth of germs. 
Unless body resistance is strong, disease germs are 
very likely to grow and multiply there. 

The harmful effects of some disease germs result 
from the poisonous toxins that are produced as they 
grow. These toxins find their way into the blood 
stream and often interfere with the work of the 
heart, brain, and other important organs, causing 
weakness, discomfort, pain, and often, death. Other 
disease germs damage the tissues by their growth 
and development. The germs of tuberculosis destroy 
the tissue of the lungs or that of any other organ 
that they attack. Pneumonia germs multiply rap- 
idly in the lungs and promote a congested condition 

that interferes seriously with the proper working of 
these important organs. 
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DEFENSES AGAINST GERMS 

Up to the time of Pasteur, the conquest of disease 
was waged against an invisible and wnknown foe. 
Thanks to Pasteur and other scientists that have 
followed his lead, much of the mysterious origin of 
disease has been removed and many different disease 
germs have been identified. New and better weapons 
have been devised to combat them and more effective 
methods have been found to prevent their spread. 
Great progress has been made in the prevention and 
cure of many diseases, and the future holds great 
hope that others will be added to the list of known 

and conquerable foes. 

Personal and Public Responsibility for the Warfare 
against Disease: 

In the warfare against the unseen but ever-present 
germs of disease, everyone must do his rightful 

share. Some of the responsibility is taken over by 

‘Boards of Health’? and other community health 
organizations. A large part, however, must be 

assumed directly by every person within the com- 

munity. The individual needs the protection that a 

community can give through its powers of compel- 

ling obedience to the regulations of its health officials. 
The community is strongest in its warfare against 

disease when its members are intelligent in health 

matters and practice the principles of prevention in 

a cooperative way. It is especially helpful in work 
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of this type for everyone in the community to know: 

1. Where disease germs ordinarily live and grow 
2. How germs are spread 
3. How resistance to disease can be developed 

Disease germs find the best growing conditions of 
warmth, moisture, and darkness in the bodies of 
human beings and some of the lower animals. Out- 
side the body, their span of life is variable. Some 
germs die quickly. Others may live for weeks or 
months, and a few very hardy ones may survive for 
years. The disease germs from a typhoid fever 
patient, for example, often find their way into a well, 
or stream of water. The water is not favorable to 
their growth and as a rule they die within a few 
weeks. In epidemics of typhoid fever from a con- 
taminated water supply, new cases may continue to 
develop over a period of several months. This is due 
to the fact that the water constantly receives a fresh 
supply of the deadly germs from persons in whom 
they have found favorable conditions for growth 
Disease germs usually come from a person who is ill. 
For this reason, human beings have been called their 

own greatest enemies in so far as the spread of dis- 
ease is concerned. 

CHECK THE SPREAD OF DISEASE GERMS 

The ‘‘travel routes’’ of disease germs from one 

person to another are many and varied. For pur- 
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poses of convenience, these routes can be arranged 

into three different methods of transmission, as 

follows: 

1. Transmission by contact, or coming in touch with 
something that has disease germs upon it 

2. Transmission by foods, like milk, meat, and 

water 
3. Transmission by insects and animals 

CONTACT TRANSMISSION OF DISEASE 
GERMS 

Touching things, or coming in contact with things 

that may contain disease germs, can be made in so 

many ways that it would be impossible to mention all 

of them. 
The hands and fingers are frequent offenders in 

spreading germs. Fingers easily become soiled with 

germ-containing secretions and excretions of the 

body. Such germs may then be transmitted to other 

persons or things that are touched. The fingers and 

hands are continually picking up dirt and germs 

from things like door-knobs, car straps, books, 

money, and articles of clothing. The fingers should 

not be placed in the mouth. The hands should always 
be washed thoroughly before eating. Frequent wash- 

ing of the hands is a sanitary precaution that will 
help to prevent the spread of disease. The contact 
of the hands in the friendly handclasp may be the 
means of spreading germs from person to person, 
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and in times of epidemics of colds or influenza, may 
constitute a dangerous practice. 

Y) oe 
CHECK THE SPREAD OF DISEASE GERMS 

Wash the hands frequently,—always before eating. Use 
only individual towels and cups im public places 

i 

Articles like drinking cups, towels, and combs that 
are used by many people favor the transmission of 
disease germs by contact. Communities often seek 
to control the dangers that lurk in these articles by 
forbidding their use in public places. The increasing 
popular use of individual drinking cups, ‘‘bubblers,”’ 

and paper towels, in schools, stores, and other public 
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places is a sanitary practice with great hygienic 

_ benefits. 

~ Do not exchange partly eaten fruits or candies. 

The secretions of the mouth often contains germs of 

dangerous diseases which can be carelessly spread in 

this way. 

\ Be Careful in Coughing, Sneezing, and Spitting: 

Coughing and sneezing force little droplets of 

moisture out of the mouth and nose and spread them 

over a considerable area. This spray often contains 

the germs of disease. It settles upon persons, parti- 

cles of dust, and other objects that come within its 

range. Form the habit of covering the nose and 

mouth with a handkerchief when coughing or 

sneezing. 

Spitting carries germs outside the body in the 

sputum. When the moisture evaporates, the germs 

are free to blow about on particles of dust, and be 

picked up by shoes, or anything that comes in con- 

tact with them. The only safe way is to deposit the 

sputum in something that can be burned, or steril- 

ized. Spitting in public places is usually prohibited 

by law. Posted notices call attention to the dangers 

of this practice and announce the penalties for 
violations. 

In times of epidemics of respiratory diseases like 
colds, influenza, or grippe, public health authorities 
warn people against gathering in crowded and con- 
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gested places. When conditions become especially 
serious, as happened in the influenza epidemic of | 
1918, the authorities compel the temporary closing 
of theatres, halls, schools, and churches to lessen pub- 
lic contacts. 

FOODS MAY TRANSMIT THE GERMS 
OF DISEASE 

Many foods are transported long distances and are 
handled many times in the course of their journey 
from farm or factory to our tables. Care must be 
taken to keep them pure and clean at each stage of 
the journey. Public health departments help greatly 
in safeguarding the food supply of the community. 

Foods should be protected from dust and flies. 
Disease germs float about on the dust in the air. 
Flies carry germs on their bodies and feet and leave 
them on the things they touch. 

Milk Needs Especial Care: 

Milk is one of our best and most commonly used 
foods. If produced under unsanitary,conditions, it 
may become a carrier for the germs that cause 
typhoid fever, diphtheria, scarlet fever, dysentery, 

tuberculosis, and septic sore throat. The fact that 
milk is used so much in its raw state makes it espe- 
cially important to produce, handle, and transport 
it in a sanitary way. See pages 134-137 for a more 
detailed discussion of these important topics. 
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Food should always be protected from dust and flies. 
Milk and meats need especial care 

Pure Water Prevents Disease: 

Water is a necessary part of the diet. Several 
glasses a day in addition to that taken into the body 
with foods are usually required to replace the fluid 
which is eliminated by the regular body processes. 

The fact that water is ordinarily taken into the body 

in the raw state makes its purity an important factor 
in the prevention of disease. The matter of a pure 
water supply in farm and in city homes is pre- 
sented in Unit IV, pages 125-131. 
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Other Foods as Carriers of Diseases: 

Meat may occasionally transmit disease. One of 
the infections that can be transmitted to human 
beings in this way is a tiny worm that is sometimes 
found in pork. These worms find their way into our 
intestinal tract and grow and develop there, produc- 
ing a disease known as “‘trichinosis.’? Pork should. 
always be very thoroughly cooked in order to kill any 
of these animals parasites that may be in it. 

If oysters and clams grow in contaminated water, 
they become sources of infection. Cases of typhoid 
fever have been traced to shellfish that have been 
taken from waters polluted with sewage. It is an 
important duty of State and Federal Health Officials 
to inspect and test the purity of waters from which 
these foodstuffs are taken. 

Most canned goods are sterilized during some part, 
of their preparation. If the sterilization is not com- 
plete, bacteria may grow and render the food unfit 
for use. The gases that form as the bacteria grow 
cannot escape and press the ends of the cans outward. 
Foods from cans in which the ends are rounded out- 
ward should not be used. 

Careless preparation of foods is sometimes respon- 
sible for the germs of ‘‘botulism,”’ or ‘‘food poison- 
ing,’’ getting into them. This infection is very 
dangerous. The natural home of these germs is in 
the soil. Careful sterilizing will render foods safe 
from this disease. Records show that more cases of 
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botulism come from home prepared meats and home 
eanned vegetables and fruits than from those that 
are commercially prepared. Great care should be 
taken in cleaning and sterilizing such foods. 

INSECT CARRIERS OF DISEASE 

Flies pick up disease germs and leave them on 
things they touch. Other insects like mosquitoes, 
fleas, and lice transmit germs by their bite. 

The Fly Is a Carrier of Disease: 

Flies spread diseases like typhoid fever, diarrhea, 
cholera, dysentery, tuberculosis, and scarlet fever. 
They feed upon waste materials in stables, out-door 
toilets, and garbage piles, as well as upon the foods 
in stores, kitchens, and dining rooms. They may pass 
back and forth between these feeding grounds many 
times during their busy, active lives, unless precau- 
tions are taken to prevent it. Flies carry the germs 
upon their body, wings, legs, feet, and in their saliva 
and excretions. Their body and legs are covered 
with tiny hairs which aid in picking up germs and 
filth. Their feet are moistened with a sticky substance 
which enables them to cling to walls and ceilings, but 
which favors a contact method of transmitting the 
germs of disease. 

Protection Against Flies: 

Effective protection against flies includes the elim- 
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ination of their breeding places, screening of doors 
and windows, and unceasing destruction of all that 
succeed in getting past these barriers into our homes. 
In the spring, ‘‘Swat the Fly’’ campaigns are espe- 
cially valuable, for each female fly destroyed early 
in the season prevents many generations of flies 
before the summer is over. 
One of the most effective means of keeping flies 

away is to prevent their breeding. The female fly 
lays a hundred or more eggs at a time in stable 
manure, human excreta, garbage, or decaying vege- 
table matter of almost any kind. In a day or so 
after the eggs are laid, they hatch into white, worm- 
like creatures called ‘‘maggots.’’ These maggots live 
and grow in the manure or other substance from four 
to eight days, when they come to the surface, and a 
hard, dark case forms about them. This ‘‘pupa- 
cease’’ or chrysalis stage of development lasts from 
five to seven days longer, when a full-grown, adult, 
winged fly emerges. Within a couple of weeks, the 
female fly is old enough to lay eggs for another gen- 
eration. If conditions are favorable, it can repeat 
the egg-laying process eight or nine times a Season. 

Cleanliness helps to prevent the breeding of flies. 
Keep the premises free from open accumulations of 
garbage, manure, decaying vegetation, and other 

substances that might be selected by the female fly 
as a place for her eggs. Out-door toilets should be 
earefully screened to prevent flies from using them 
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as breeding-places and as a source of food. The dis- 

posal of stable manure is a difficult problem. Manure 

bins should be fly proof. Manure that is stored for 

several weeks in tight bins, or containers, will change 

into a form that is not attractive to flies for egg- 

laying purposes. The value of the manure as fer- 

tilizer is not injured by this process. 

PROTECTION AGAINST FLIES 

Keep the house well screened. Prevent the breeding of 
fies—no collections of rubbish or wastes; a tightly 

covered garbage can 
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All doors and windows should be screened to keep 
out flies, mosquitoes, and other insects that annoy 
and spread the germs of disease. Screens should be 
kept in good repair and properly used by all occu- 
pants of the house. 
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PROTECTION AGAINST MOSQUITOES 

The most effective control measures are directed against 
the insects while they are still in the water in the 

larvae, or wiggler stage 
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Mosquitoes as Carriers of Disease: 

The discovery that certain species of mosquitoes 

transmit the germs of yellow fever and malaria was 

another landmark in the conquest of disease. These 

mosquitoes take the disease germs into their bodies 

when they feed upon the blood of an infected per- 

son. The germs pass a part of their own life cycle 

in the mosquitoes, and are then injected into the 

blood of other persons that the mosquitoes bite. 

Conquest of Malaria and Yellow Fever: Histor- 

ical records show that people suffered from the chills 

and fever of malaria in ancient times. Many guesses 

were made regarding its cause. These included such 

things as swamps, marshes, and ‘“‘night air.”’ In 

fact, the word malaria means ‘‘bad air,”’ or ‘night 

air.’’ Its cause remained unsolved until the closing 

years of the 19th Century when the ‘‘anopheles”’ 

mosquito was clearly shown to be the sole culprit in 
spreading malaria. 

Yellow fever is an extremely fatal disease that can 

be traced back for several hundred years. Cases were 

constantly found in the West Indies and other tropi- 

cal regions of Central and South America. It spread 
occasionally far up the coast of North America and 
was carried in sailing vessels to coast cities in 
Europe. Many causes were suggested and remedies 
proposed to check it, but without success. Even the 
mosquito was suspected. It remained, however, for 
Major Walter Reed, an American medical officer, 
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and his associates, to prove conclusively that the 
‘“‘stegomyia’’, or ‘‘aedes calopus’’ mosquito was the 
carrier of yellow fever. The epoch-making experi- 
ments that led to this discovery were made in Cuba 
in 1901, shortly after the Island came under the con- 
trol of the United States at the close of the Spanish- 
American War. 

The life cycle of mosquitoes is a guide in planning 
a campaign for their extermination. Mosquitoes lay 
their eggs in water. In about thirty-six hours, the 
eggs hatch into larvae, called ‘‘wigglers’’. The wig- 
glers move about freely in the water and breathe air 
through a little tube that is thrust up through the 
surface of the water. In six or seven days they change 
to ‘‘pupae”’ or ‘‘tumblers’’, and after another day or 
so, full-formed, winged mosquitoes emerge. 

The most effective control measures are directed 
against the insects while they are still in the water 
in the larvae, or wiggler stage. They include the 
screening of open water barrels, and other water- 
containing receptacles, the removal of cans, flower 
pots, and things in which water collects. Roof gut- 
ters should be repaired so that rain water cannot 
remain in them. In addition to these precautions, 

stagnant pools and swampy places should be drained, 
and ditches dug to carry off water that would pro- 
vide a suitable breeding place. When draining is not 
possible, oiling the surface of the water is effective. 
The oil spreads out thinly over the surface of the 
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water and prevents the wigglers from getting the air 

that is necessary to their life at this stage of their 

existence. 

It was by such measures as these that another 

American Army officer, Colonel Gorgas, extermi- 

nated yellow fever and greatly reduced malaria in 

Havana, Cuba, shortly after the mosquitoes had been 

shown to be carriers of these diseases. A few years 

later, Colonel Gorgas repeated his successes in con- 

trolling yellow fever and malaria in the Panama- 

Canal Zone. The sanitary ‘‘clean-up”’ in the Canal 

Zone made it possible for the white race to live and 

work there without the ever present danger of yellow 

fever infection. This contributed largely to the con- 

struction and operation of the Panama Canal. 

Other Insect Pests That Spread Disease: 

Body lice transmit the deadly ‘‘typhus fever’’ by 

their bites. Typhus fever is a different disease from 

typhoid fever. It is sometimes called ‘‘jail fever”’, 

‘camp fever’’, or ‘‘ship fever’’. It spreads rapidly 

in dirty and overcrowded places. In some of the 

countries of southeastern Europe during the World 

War, the overcrowded conditions of refugees and 

soldiers resulted in outbreaks of this disease. In 

combating typhus fever, clothing is disinfected and 

living conditions made more sanitary. The United 
States and other nations maintain a strict quaran- 
tine against the introduction of the germs of typhus 
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fever on ships that come from parts of the world in 
which the disease exists. 

Fleas are wingless insects that live on the bodies 
of cats, dogs, squirrels, and rats. The rat-flea is the 
principal carrier of ‘‘bubonic plague’’. Bubonic 
Plague or the ‘‘ Black Death”’ is the terrible disease 
that swept through Europe in the Middle Ages, de- 
stroying approximately one-fourth of the popula- 
tion. It is still found in some parts of the world 
where crowded, unsanitary conditions of living favor 
the breeding of the rats that spread the disease. _ 

Hookworm Disease Can Be Prevented: 

The hookworm disease affects large numbers of 
people in the tropical and semi-tropical regions of 
the world. It often stunts or retards the growth of 
children, makes people feel tired or lazy, and unfits 
them for work. It is caused by a tiny worm that 
gets into the body through the skin and lives in the 
small intestine. The female hookworm lays large 
numbers of eggs in the intestine. These eggs pass 
out of the body in the excretions. They hatch in the 
soil, and the larvae or worms that come from them 

bore through the skin in order to get into the body 
of their host. A favorite place for this entrance is 
through the tender skin between the toes. 
Hookworm disease can easily be cured and pre- 

vented. First rid the body of the worms by the 
very simple and effective medical treatment pre- 
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scribed by public health officers and other medical 

experts. Prevent infection of the soil by careful 

disposal of body excretions in sanitary toilets. Avoid 

going barefoot wherever the hookworm is likely to 

be found so that it cannot attach itself to the skin. 

Rats Are Dangerous Pests: 

The rat is associated particularly with the spread 
of the bubonic plague. The germs of this disease live 
in the fleas that are found on rats. 

Rats are great destroyers of property, the losses 
running up to hundreds of millions of dollars each 

year. They annoy the farmer by destroying his crops 

in the fields and after they are harvested. They de- 

stroy things in stores and homes, biting their way 
through wooden partitions and boxes. 

The fight against rats should include a number of 
protective measures, such as: 

1. Extermination of the rats by poisoning, fumi- 
gation, flooding, and trapping 

2. Shutting out the rats by rat-proofing of homes, 
out-houses, and business buildings 
Removing piles of refuse and garbage. Elevating 
piles of lumber 
Exterminating rats on ships, and using rat 
guards to keep rats from coming ashore, and 
from going from the land to the ships 

5. Extensive rat trapping in an area where the 
bubonic plague exists or wherever infected rats 
are found 

ee 
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| RESISTANCE TO DISEASE 

The Body Defends Itself Against Disease: 

The conditions of warmth, moisture, and darkness 
inside the body are favorable to the growth of dis- 
ease germs. Fortunately for us, the body has a num- 
ber of ways of resisting germ attacks. This resist- 
tance, or immunity to disease, as it is often called, 
varies greatly with individuals. It may be strong or 
weak, temporary or permanent, natural or acquired. 

Sentries of the Body: 

Most germs gain an entrance to the body through 
the mouth and nose. Standing guard at these ports 
of entry are the moist secretions and cilia of the 
mucous membrances which line them. Many germs 
are trapped by them and destroyed by their mild 
germicidal, or germ-killing power. 

Some germs that find their way into the digestive 
tract are killed by the germicidal action of the diges- 
tive juices. Especially destructive to germs is the 
hydrochloric acid that forms a part of the gastric 
juice in the stomach. 

/ NATURAL IMMUNITY 

The growth of germs is resisted by substances 
normally found in the blood. These include white 
corpuscles, anti-bodtes, and antitoxins. If the re- 
sistance is strong, the germs are usually overcome 
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and the person is immune to the disease. If resist- 

ance is weak, the germs may start to grow and 

multiply. 

The White Corpuscles Destroy Germs: 

The white corpuscles of the blood are important 

natural defenders against disease germs. They seek 

out and attack the germs wherever they are found, 

passing right through the walls of the blood vessels 

into the tissues, if necessary. The white corpuscles 

destroy germs by absorbing them and digesting them. 

White corpuscles often unite in groups and attack 
and absorb a number of germs at a time. 

In the course of the battle, some of the white cor- 
puscles are killed by the germs. A large part of 
the pus, or ‘‘matter’’, that forms in and around in- 
fected cuts, or sores, is made up of the bodies of 
white corpuscles that have been overcome in their 

efforts to defeat the yerms. Proper habits of living 
help to insure a plentiful supply of white corpuscles 
in the blood stream. 

Anti-bodies in the Blood: 

The blood also contains substances which have 
been termed anti-bodies. These have been found to 
aid resistance to disease in a number of ways. Ex- 
periments have shown that anti-bodies prepare 
germs in some way for an easier attack by white 
corpuscles. They also seem to provide a substance 
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which makes it difficult or impossble for the germs 
to grow. As long as anti-bodies are present, the 
growth of the germs is held in check and they remain 
harmlessly inactive. When they are deficient, the 
opposition to germ growth is so slight that the germs 
often multiply very rapidly. In other cases, the anti- 
bodies are directly responsible for killing dangerous 
disease germs that have gained an entrance to the 
body. 

Antitoxins in the Blood: 

When germs grow, they produce poisons or 
‘*toxins’’ which are circulated about the body in the 
blood stream. As soon as the toxins appear, the body 
begins the manufacture of antitozins. These have 
the power of neutralizing or checking the poisoning 
effects of the toxins. 

The manner in which the body defends itself 
against disease germs is very complex and is not 
thoroughly understood. Experimentation is gradu- 
ally clearing up many of the mysteries which have 
been connected with this phase of the conquest of 
disease. The results of these experiments often point 
out ways by which we can strengthen the natural 
defenses of the body. 

ACQUIRED IMMUNITY TO DISEASE 

It had been observed many years ago that per- 
sons who once had certain diseases were immune, 
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or protected from a second attack from them. A 
great advance was made in the conquest of diseas¢ 
when it was discovered that the supply of anti- 
bodies and anti-toxins for certain diseases could be 
artificially increased. This is accomplished by the 
use of specially prepared substances called vaccines, 
antitoxins, and serums. One of the first of these to 
be developed was vaccination against smallpox. 

Vaccination against Smallpox: 

Before vaccination was discovered, smallpox was 
one of the terrible scourges of the world. It trav- 
eled rapidly from person to person, attacking the 
rich as well as the poor. Kings and princes were as 
liable to it as their humblest servants. It is esti- 
mated that sixty million people in Europe died from 
smallpox in the eighteenth century. 

The credit for conquering smallpox belongs to an 
English physician, Dr. Edward Jenner. It had been 
noticed that dairy-maids who contracted a relatively 
mild disease called cowpox never seemed to develop 
the much more dangerous smallpox. In 1796, Dr- 
Jenner inoculated an eight year old boy with some 
cowpox virus. Sores developed on the boy’s arms 
and healed with scars like the vaccination-marks on 
our arms today. This vaccination successfully pro- 
tected the boy against smallpox. 

In a short time, the idea of vaccination spread 
over Europe and crossed the ocean to America. The 



THE CONQUEST OF DISEASE 99 

first to use vaccination against smallpox in the 
United States was Dr. Waterhouse of Boston, In 
1800, he vaccinated his little five year_old son and 
other members of his family. They resisted small- 
pox, although cases of it were developing all around 
them. President Jefferson had his family vaccinated. 
in 1801 and gave great impetus to the spread of this 
practice in the United States. With this discovery, 
smallpox took its place among the conquerable dis- 
eases. Much of the fear of it had been dispelled. 

Dr. Jenner received high honors from the nations 
of the world for his wonderful discovery. A very 
interesting expression of gratitude came to him from 
the American Indians. Along with their gifts, they 
sent the following message: ‘‘Brother! Our Father 
has delivered to us the book you sent to instruct us 
how to use the discovery which the Great Spirit made 
to you whereby the smallpox, the fatal enemy of our 
tribe, may be driven from the earth. We have de- 
posited your book in the hands of a man of skill 
whom our Great Father employs to attend us when 
sick or wounded. We shall not fail to teach our 
children to speak the name of Jenner and to thank 
the Great Spirit for bestowing upon him so much 
wisdom and so much benevolence. We send with this 
a belt and string of wampum in token of our accept- 
ance of your precious gift, and we beseech the Great 
Spirit to take care of you in this world, and in the 
land of spirits.”’ 
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Everyone Should Be Vaccinated: 

Wherever the use of vaccination against smallpox 
is widely used, the disease seldom occurs. When the 
United States took possession of the Philippine 
Islands at the close of the Spanish-American War, 
there were usually about 40,000 deaths per year from 
smallpox. Protective measures were begun at once. 
Over a million persons were vaccinated and the dis- 
ease was practically eliminated. As the years went 
by, however, people grew careless about vaccination. 
By 1918 there were so many unvaccinated persons 
on the Islands that a severe epidemic took place. It 
was estimated that 250,000 cases developed and 
50,000 deaths occurred before it was checked. Since 
this epidemic, vaccination has been rigidly enforced 
and smallpox is practically unknown. It is inter- 
esting to note that there were 5,000 vaccinated Amer- 
ican soldiers in the Philippine Islands during this 
epidemic and but one case of smallpox occurred 
among them, although it raged all around them. 

There have been a great many cases of smallpox 
in the United States within recent years. For the 
five-year period ending 1928, an average of about 
41,500 smallpox cases were reported each year. This 
large number of cases of a disease that could be en- 
tirely prevented is due to carelessness regarding vac- 
cination. Smallpox is often so rare in communities 
that people fail to recognize its great danger and do 
not take precautionary measures unless compelled 
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to do so by law. The protection afforded by vaccina- 
tion may not last a lifetime. If more than seven 
years have passed since the last vaccination, it should 
be renewed whenever there is any danger of con- 
tracting the disease. 

Vaccination against smallpox is compulsory in 
some places. Many states require it before admit- 
ting children to school. Vaccination is neither pain- 
ful nor dangerous. The scratch of a needle is all that 
is needed to introduce the vaccine into the body. 
Great care is taken in producing the vaccine so that 
there is little danger of any subsequent infection, if 
the proper precautions regarding cleanliness are 
taken at the time of the vaccination and during the 
healing period. 

—7 e e e e 

/\Pasteur Discovers the Principle of Vaccination: 

Protection against smallpox by inoculating per- 
sons with cowpox virus had been used successfully 
for many years before Louis Pasteur discovered the 
reasons that underlie the development of this im- 
munity. In studying a disease of fowls called 
chicken-cholera, Pasteur found that the germs could 
be weakened in their power to cause disease. When 

these weakened germs were introduced into another 

fowl, they stimulated the manufacture in the blood 

of substances which protected the fowl against later 

attacks of more powerful, or virulent germs. Vacci- 

nation against smallpox can be explained on this 
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basis. Cowpox is really the form of smallpox that is 
found among cattle. The cattle resist smallpox so 
vigorously that the germs become weakened in their 
struggle for existence. The weakened germs, there- 
fore, cause our bodies to prepare substances which 
successfully protect us against later attacks of 
smallpox. 

Pasteur also developed vaccines for anthrax and 
rabies, or hydrophobia. Anthrax is a disease which 
is generally very fatal to sheep. Rabies, or hydropho- 
bia is transmitted to human beings by the bites of 
mad dogs and wolves. Its death rate is very high and 
the disease is accompanied with terrible suffering. 
In his experiments with rabies, Pasteur succeeded 
in vaccinating dogs so that they would not contract 
the disease when bitten by mad or rabid animals. 
The treatment consisted of a series of about twelve 
injections, beginning with greatly weakened virus 
and then gradually increasing the strength of the 
virus day by day, as the body resistance developed. 
Pasteur hesitated to try the treatment on human be- 
ings because he feared it might cause the disease. 
It was not long, however, before an opportunity pre- 
sented itself. A nine year old boy, named Joseph 
Meister, was attacked on the way to school by a mad 
dog and bitten many times. Joseph’s mother brought 
him to Pasteur for treatment. Upon the advice of 
friends, Pasteur consented to try it for the first time 
upon a human being. He first injected some of the 
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harmless, weakened virus. Day by day, he increased 
the virulence or strength of the inoculation. Little 
Joseph continued to play happily among the rooms 
of Pasteur’s laboratory. As the time approached for 
the last injection of fresh, extremely dangerous 
virus, Pasteur was much more worried than his lit- 
tle patient. He became so anxious that he could not 
work. He dreamed many times that the little fellow 
would die. A: letter written by Madame Pasteur at: 
this time gives us an interesting picture of his state 
of mind. She wrote: ‘‘My dear children, your father 
has had another bad night; he is dreading the last 
inoculations on the child. And yet there can be no 
drawing back now! The boy continues in perfect 
health.’’ There was no drawing back. The last in- 
oculation was given and all of Pasteur’s fears proved 
groundless. Little Joseph Meister remained in per- 
fect health. Rabies, or hydrophobia, had been con- 
quered. 

Another case was soon brought to Pasteur for 
treatment. A fourteen year old shepherd boy named 

Jupille had bravely protected several smaller com- 
panions from a mad dog that attacked them. Jupille 
overcame the dog and killed him, but was severely 
bitten in the struggle. Six days after the attack, 

Pasteur commenced his treatments. They proved 
wholly successful, in spite of the fact that almost a 
week had elapsed before they were begun. 

The news that a remedy had at last been found for 
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rabies soon spread to all parts of the world. People 

began to flock to Paris for the protective treatments. 

Funds were collected and the world-famous Pasteur 

Institute was erected. Pasteur was greatly touched 
when little Joseph Meister sent a contribution to- 

ward it. Since the Institute has been in operation, 
thousands of cases of hydrophobia have been treated 

with very few unsuccessful results. 
The protective treatment for rabies has been per- 

fected, but it is essentially the same in principle as 
when Pasteur discovered it. Vaccines are available 
almost everywhere and should be used whenever 
there is any likelihood that rabies might develop. 
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Statue of Jupille before the Pasteur Institute in 
Paris, France 
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Pasteur died in 1895 at the age of seventy-three. 
He received the highest honors from the nations of 
the world during his life and as the years go by 
is increasingly revered as one of the world’s great- 
est benefactors. 

Vaccination against Other Diseases: 

Since Pasteur’s time, vaccines have been developed 
for additional diseases like typhoid fever, cholera, 
and the ‘‘plague”’. 

Typhoid fever is a germ disease frequently spread 
in impure water, or milk. The vaccine causes the 
body to develop protective substances in the blood 
which resist attacks of the disease. The immunity 
lasts for only a few years, however, so that it should 
be repeated whenever necessary. 

The practice of vaccination against typhoid fever 
is increasing as more people realize its value. Sol- 
diers and sailors are vaccinated against it as a rou- 
tine precaution and typhoid fever among them is 
rare. During the Spanish-American War in 1898, 
one American soldier in every twelve contracted 

typhoid fever. Fifteen years later, typhoid vaccina- 
tion was begun, and by the time of the World War 
it was a rautine matter in the army. As a result only 
one in every thirty-seven hundred (3700) American 
soldiers acquired the disease, although they were 

often forced to live under conditions that were favor- 
able to its development. 
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few drops of toxin under the skin. After about 
twenty-four hours, a competent physician can tell 

from the appearance of the skin whether the pro- 

tective toxin-antitoxin tréatment is needed. 

The regular practice of health habits is one of the best 
methods of mcreasing body resistance to disease 
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| STRONG BODY RESISTANCE AND > 
HEALTH 

The regular practice of health habits is one of the 
best methods of keeping body resistance as strong as 
possible. Exercise, sunshine, and fresh air are valu- 
able. Proper food and regularity in elimination of 
body wastes are extremely important. Personal 
cleanliness is a valuable safeguard against the en- 
trance of disease germs into the body. Rest and sleep 
are needed for the growth and repair of the tissues. 

How Resistance to Disease Becomes Lowered: 

Neglect of health habits lowers resistance to dis- 
ease. Worry, unhappiness, and discontent interfere 
with the strength of the body’s defenses against dis- 
ease. Such conditions often produce nervousness, 
make one cross and irritable, and interfere with 
digestion, rest, and sleep. 

Worry over becoming sick, or getting well, is a 
great handicap to the doctor and the patient, and 
may lessen the chances of recovery. 

Overwork causes a drain upon the strength and 
energy. It usually leaves the body weak and poorly 
prepared to offer a strong fight against disease. 

Avoid wet feet and continued exposure to cold. 
The rapid loss of body heat at such times often gives 
the germs a chance to grow, and with the body in a 
weakened condition, they may develop faster than 



110 PERSONAL AND PUBLIC HEALTH 

the natural defenses of the body can overcome them. 

The use of alcohol and tobacco lowers resistance to 

disease. These substances interfere with many of the 

processes of the body, and often permanently injure 

important organs. 

PRACTICAL APPLICATIONS 

For Effective Study: 

’ Name two great turning points in the conquest of disease. 

What are germs? Describe some of the characteristics of 

germs. 
Describe three common means of transmission of disease 

germs. 
What precautions should be taken to check the spread 

of disease germs? 
How do germs cause disease ? 

Name some insects that transmit disease. 

Name the germ-enemies that are normally found in the 

blood. 
What are toxins? What are antitoxins? 

What is meant by immunity to disease? How may it be 

acquired ? 

10. How may body resistance to disease be strengthened ? 

What things tend to lower it? 
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For Observation or Investigation: 

1. Describe Louis Pasteur’s contributions toward the dis- 

covery of the true nature and effects of germ life? 

What conditions favor the growth of germs? 

What conditions will destroy germs? 

How do germs reproduce, or multiply? 

. Explain the dangers from common drinking cups and 

towels in public places. How may these dangers be 

avoided ? 
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What is meant by the statement on page 79, that 
‘*Human beings have been called their own greatest ene- 
mies in so far as the spread of disease is concerned’’? 

Describe the life cycle of flies and mosquitoes and explain 
how a knowledge of this is an aid in the control of these 
pests. 

. Describe an effective program for the elimination of 
hookworm disease from a community. 
Investigate the benefits that have been derived in com- 

munities from which this disease has been eliminated. 
Public Health Reports often contain such material. 
What is the difference in meaning between natural and 
acquired immunity? 

For Health Habit Formation: 
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12. 
13. 

Avoid placing the fingers in the mouth. 
Wash the hands before eating or preparing food. 

. Use only your own cup, comb, brush, towel, and wash 
cloths. 
Cover the nose or mouth when coughing or sneezing. 
Observe the law against spitting. 
Avoid crowds in times of epidemics. 
Buy clean food from clean stores where the people who 
handle it are clean and observe the laws of cleanliness. 
Be sure that home prepared meats and home-canned vege- 
tables and fruits are properly sterilized. 
In rural districts— 

Store manure in fly-proof bins. 
Protect garbage and waste from flies. 
Screen out-door toilets. 

In the city— 
Keep the back-yard clean. 
Keep the garbage can covered. 

Keep the house well screened in summer and kill all flies 

and mosquitoes that get inside. 
‘‘Swat the Fly’’ (especially in the spring). 
Protect the home from rats and other vermin. 
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16. 

17. 

PERSONAL AND PUBLIC HEALTH 

. Practice regularly health habits connected with: 

(a) Exercise, sunshine, fresh air 

(b) Proper food and proper elimination of body 

wastes 

(c) Rest and sleep 
(d) Personal cleanliness 

Avoid— 
(a) Worry, unhappiness, or discontent 

(b) Overwork, or other excesses 

(c) Alcohol and tobacco 

(d) Wet feet, or continued exposure to cold 

Consult your doctor regarding vaccination and inocula- 

tion for yourself and others. 

All young children should have the ‘‘toxin-antitoxin”’ 

treatment for diphtheria unless the ‘‘Shick Test’’ has 

shown conclusively that they do not need it. 



UNIT IV 

jS<WORKING TOGETHER FOR HEALTH 

COMMUNITY HYGIENE 

A feeling of security is a great aid to comfort and 
happiness. It is strongest in places where the people 
are properly safeguarded. In such communities, 
police departments are organized to protect against 
those who seek to rob and destroy. Fire departments 
are equipped to hold the great destroyer, fire, in 
eheck. Loval, state, and national public health de- 
partments combat invisible germ enemies that are 
always alert to invade our bodies. 

Public Health Services: 

Defense against communicable diseases has long 
been a cause for community interest in matters of 
health. Quarantine was one of the earliest forms of 
public health work. The word, quarantine, is from 
the Latin and means a period of forty days. It goes 
back to the time of the.Romans who detained incom- 
ing ships and crews for forty days in an effort to 
keep out the ‘‘plague’’. 

After Pasteur’s discovery of germs as a cause of 
disease, community interest in health greatly in- 
creased. This interest has grown until, today, huge 
sums of public money are spent in protecting the 
health of the people. Such work covers a wide variety 
of activities. Quarantine is enforced against com- 
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municable diseases like smallpox, scarlet fever, diph- 

theria, measles, whooping-cough. Sanitary engineers 

are engaged to construct systems for supplying pure 

water and for the safe disposal of sewage. Provi- 

sions are made for studying diseases and experi- 

menting with methods for their prevention and con- 

trol. Efforts are made to interest the members of the 

community in health problems. Large numbers of 

health booklets and pamphlets are prepared and dis- 

tributed. Newspaper and magazine articles are pub- 

lished, and the radio is utilized in the work. Cam- 

paigns against dirt, flies, and mosquitoes are organ- 

ized and vigorous attempts made to popularize them. 

Public health work in the United States is organ- 
ized on a local, state, and national basis. Many in- 

ter-connections and inter-relationships exist among 

these units. In a general way, however, towns and 
cities, townships and counties exercise a watchful 
care over the health of their people through Local 
Boards of Health. The State Board of Health seeks 
to unify the work of the local authorities, and pro- 
mote the well-being of all the members of the Com- 
monwealth. The National, or Federal Government, 

is particularly interested in preventing the entrance 
of disease from abroad, and in interstate problems 
of health. 

The National Government and Health: 

The health activities of the national government 
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cover a wide range of interests and are scattered 
through a number of departments. 

The most extensive health work is performed by 
the United States Public Health Service of the 
Treasury Department. The work of this branch of 
the government dates back to 1798 when the ‘‘Marine 
Hospital Service’’ was organized to provide medical 
care for sick and disabled sailors. The name was 
changed to the ‘‘ Public Health and Marine Hospital 
Service”’ in 1902, and in 1912, it became the ‘‘ United 
States Public Health Service’’, its present designa- 
tion. Its powers and duties have been extended by 
acts of Congress from time to time, and include the 
following: 

1. The protection of the United States from disease 
from without: Incoming ships are stopped at the 
‘‘Quarantine Station’’ of the port and boarded 
by United States Public Health Service Inspec- 
tors. Passengers and crew are examined for 
signs of communicable diseases like smallpox, 
yellow fever, plague, cholera, trachoma. Precau- 
tions are taken te prevent the introduction of 
disease in this way. Immigrants are given rigid 
health examinations before being admitted. In 
many cases, immigrants are also examined by 
United States health officials before they leave 
foreign ports for this country. This practice has 
many advantages. 

2. The prevention of the spread of disease mm the 
United States: All interstate traffic is closely 
supervised. Drinking water on trains and boats 
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is analyzed and required to meet healthful stand- 

ards of purity. 

3. The provision of medical service and hospital 

treatment for merchant seamen, and all who have 

ever served in the armed forces of the United 

States. Numerous hospitals and sanitoriums are 

maintained for these purposes. 

4. Cooperation with local and state boards of 

health: Experts in the United States Public 

Health Service are always ready to help local 

or state officials in checking epidemics or solving 

special health problems that may arise. 
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PROTECTION OF THE UNITED STATES 
FROM DISEASE FROM WITHOUT 

Inspectors of the United States Public Health Service 
boarding an incoming ship at a “‘Quarantine Station”’ 
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5. The conduct of research into the causes of 
disease: This work is centred around the Hy- 
gienic Laboratory in Washington, D. C. The 
conquest of disease has been greatly advanced 
by the efforts of the research workers of this 
department. Valuable discoveries have been 
made in the control of such diseases as yellow 
fever, hookworm, pellagra, cholera, measles, 
Rocky Mountain spotted fever. Scientific studies 
are also carried on in connection with milk pro- 
tection, pure water supplies, sanitary disposal of 
wastes, and stream pollution. 

6. The supervision of the manufacture of vaccines, 
serums, and antitoxms: Purity is one of the first 
essentials for these preventives of disease. 
They must also be of uniform strength and qual- 
ity so that a physician can determine accurately 
the amount that is being used in any particular 
case. The high standards that are set up for the 
manufacture of smallpox and typhoid vaccine, 
diphtheria antitoxin, and similar preparations 
should encourage us to make the fullest use of 
them. 

7. The education of the public in matters of health: 
Information on 2. wide variety of topies is pre- 
pared for free distribution, or sold at a trifling 
cost. Weekly summaries of existing diseases 
throughout the United States are sent to local 
and state boards of health so that any dangerous 
developments may be discovered and checked at 
the start. The radio is often used to carry health 
messages directly to the people. 

The Department of Agriculture is especially con- 
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cerned in the sanitary production, handling, and dis- 
tribution of foods. It aids the farmer in combating 
insect enemies of plants and animals. It seeks to 
protect the consumer by administering the ‘‘ Pure 
Foods and Drugs Act.’’ This law requires the pro- 
ducer or manufacturer to state clearly upon the label 
whether the product contains preservatives, artificial 
coloring materials, drugs, narcotics, or adulterations 
of any kind. It does not necessarily guarantee the 
purity of the product, but protects the user from 
fraudulent misrepresentation of the products that 
are sold in interstate trade. References to national 
and international pure food laws can be found on the 
labels of many foodstuffs that we purchase. 

The Department of Labor carries on work in child 
hygiene. It conducts research into the causes of in- 
fant and childhood diseases. It publishes valuable 
information on child care. It seeks to interest local 
communities in problems connected with the welfare 
of their children. 
The Bureau of the Census, in the Department of 

Commerce, collects records of births and deaths. 
These ‘‘vital statistics’, as they are called, are organ- 
ized in different ways to show trends in these im- 
portant matters from year to year. 

The Office of Education, in the Department of 
the Interior, is interested in healthful school condi- 
tions, and in the welfare of the school children of the 
nation. The Post Office Department exercises a 
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watchful care over things that are sent through the 
mails. It prosecutes those who use the mails to adver- 
tise, or sell, harmful or fraudulent remedies. 

State Interest in Public Health: 

Health matters within a State are usually con- 
trolled by a State Board of Health. This unit con- 
sists of a Director, or Commissioner, and several 
members. It is organized into departments, with an 
expert at the head of each. 

Xe) DEPARTMENT, | 

" 4@n” 
MATERNALAS® INFANT WELFARE EXHIBIT 

Health Cars Are Used in Many States 

Some Health Cars carry exhibits to arouse interest m 

health. Some are equipped so that the doctors, dentists, 

and nurses that travel with them can give health exami- 

nations and health advice to persons who might not 
otherwise be able to obtain them. 
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The duties of the State Boards of Health vary 
somewhat among the States, but in a general way, 

they may be outlined as follows: 

ib, Supervision of local boards of health: State 
authorities usually check the enforcement of state 
health regulations by the local officials. 
Establishment of uniform rules and regulations 
throughout the State regarding matters like milk, 
water, and other food supplies, sanitary disposal 
of sewage and wastes, and housing conditions. 
The Control of Epidemics: State health officials 
should keep a close watch upon communicable 
diseases and send reports regularly to local 
boards of health. Whenever there is danger of a 
spread of disease from one community to an- 
other, the State should take control of the situ- 
ation and check the disease as soon as possible. 
The conditions surrounding epidemics of disease 
should be studied by the State, and precautions 
taken to prevent similar outbreaks in other 
communities. 
Registration of Births and Deaths: The handling 
of the ‘‘ Vital Statistics,’’ or registration of births 
and deaths within a State, is usually centered in 
the State Board of Health. This insures uni- 
formity in the information that is obtained and 
results in a complete record of these significant 
events within the State. 
Interest in Child and Maternal Hygiene: The 
State should take the lead in matters concerning 
the health of infants, children, and mothers 
within the Commonwealth. This work can often 
be successfully carried on by the local health 
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ILLINOIS 
DEPARTMENT OF 
PUBLIC HEALTH 

Safeguarding Public Health 

In many states signs are posted to indicate to 
strangers that the water is safe to drink 

workers, but the State Department must often 
create interest in it and point out its needs and 
its advantages. Where local authorities are not 
equipped to do it, the State ought to assume its 
direct control. .. 

6. Maintenance of Public Health Laboratories: The 
State should provide facilities in which tests can 
be made in order to detect the presence of dis- 
ease germs in milk, water, and other foods. It 
should assist physicians in making analyses that 
are often necessary in order to detect the pres- 
ence of certain diseases. It should conduct re- 
search of its own into problems connected with 
the health of the citizens of the State. 
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7. Conduct of Publicity Campaigns: The State 

should take an important part in educating the 

public in health matters. It should receive reports 

from all parts of the State, and should study the 
facts and figures contained in them, and send out 
warnings whenever necessary. Advice appropri- 
ate to the season of the year should also be pub- 
lished, including such things as precautions to 
prevent spread of colds and grippe in winter, 
avoidance of sunstroke in summer, and seasonal 
advice regarding diet and clothing. 

Local Public Health Control: 

Local Boards of Health are usually organized in 
towns and cities, and in the local political units like 
townships, districts, or counties. Local Boards of 
Health differ in the extent of their work according 
to the size of the community, the amount of money 
the public is willing to appropriate for the work, and 
the interest of the people in matters of health. Some 
of the duties of the local health department are pre- 
scribed by the State. If the State law imposes a quar- 
antine for certain communicable diseases, the local 
officials are obliged to establish it and see that its 
requirements are obeyed. If the State requires milk 
to be pasteurized, the local community provides for 
its enforcement. Health practices that are not di- 
rectly specified by the State are often done volun- 
tarily by the local authorities in the interests of com- 
munity welfare. 
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Local Board of Health Official 
Establishing a Quarantine for a Contagious Disease 

The health work of local Boards of Health in pro- 
gressive communities will be found to include many 
of the following activities: 

1. Recording of Births and Deaths: The local health 
officials should attempt to get as complete a 
registration of births and deaths as possible. 
Copies of these re¢ords are usually forwarded to 
the State Health Department, where helpful 
summaries and reports are compiled and pub- 
lished. 

2. Control of Communicable Diseases: Communi- 
cable diseases should be watched for signs of 
spreading, or becoming ‘‘epidemic’’. Isolation 
and quarantine measures should be established 
and enforced. Sources of infection should be 
traced and controlled. 
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3. Sanitation: The water supply should be fre 
quently tested to prevent the spread of disease 
in this way. The disposal of sewage, garbage, 
and other wastes should be supervised. The 
actual construction of water supply and sewage 
disposal systems is usually handled by the Pub- 
lic Works or other departments of the local gov- 
ernment. The Health Department, however, 
should give expert advice regarding the safety 
of the systems that are constructed. It should 
keep a constant check upon the quality of the 
service that they render the people of the com- 
munity. 

. Milk and Food Inspection: Milk is usually re- 
quired to meet certain standards of cleanliness, 
purity, and quality, before being delivered to the 
consumers. Food producing’ establishments 
should be kept in a sanitary condition and all 
who handle food should be free from communi- 
cable diseases. Local health officers must see 
that all regulations concerning these matters are 
properly enforced. 

. Housing: The housing conditions of a commun- 
ity have a direct relationship to the health of the 
people. Germs thrive in dirt, filth, dampness, and 
lack of sunshine. Crowded, unsanitary living 
conditions favor the spread of epidemics. On 
the other hand, clean, well-built homes, greater 
amounts of fresh air and sunshine are unfavor- 
able to germ life. They likewise help to increase 
body resistance to disease. The local health 
authorities should assist other city departments 
that have a part in the control of housing condi- 
tions. Permits should be refused for the erection 
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of buildings that do not measure up to highly 
satisfactory sanitary standards. 

6. Infant Welfare and Child Hygiene have an im- 
portant place in local community health work. 
It is the purpose of this work to advise and assist 
parents in the proper care of their children. 
‘‘Baby Clinics’’ or ‘‘Baby Welfare Stations’ 
such as that illustrated on page 164 are doing 
fine work in helping young children to pass suc- 
cessfully through this very dangerous stage of 
their existence. 

7. Establishment of Clinics: Many local health de- 
partments maintain clinics where persons may 
receive advice and treatment for diseases like 
cancer, tuberculosis, heart disease, and others. 

8. Publicity and Education of the Public: The pub- 
lic should be kept advised of the work and accom- 
plishments of the local health department. If a 
feeling of pride in the local department can be 
developed, greater support will usually be given 
by the citizens. Newspapers, magazines, book- 
lets are all useful for this purpose. Lectures by 
members of the health department are helpful in 
instructing the public in health matters. The 
radio is a very vaiuable aid in many communities. 

THE WATER SUPPLY AND HEALTH 

Water is one of the great necessities of life. All 
living things need it in order to exist. In an earlier 

chapter on ‘‘Foods’’, we learned that the body 1s 
approximately two-thirds water. The blood is largely 
water. Many tissues and organs contain consider- 
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able water, and even bones are more than one-third 
water. Water is constantly being lost to the body. 
Two to three pints a day are lost as perspiration. 
Some water leaves the body as vapor in expired air. 
More is eliminated with the urine and other body 
excretions. These losses must be made up by drink- 
ing several glasses a day in addition to that which 
is obtained in our foods. As water is ordinarily taken 
into the body in a raw state, it is especially impor- 
tant that germs of disease are not transmitted in this 
way. 

Water is essential to cleanliness. Water is an ex- 
cellent solvent of many substances and has innumer- 
able uses in industrial operations. It is one of the 
most widely used substances in the world. 

Sources of Water: 

The moisture that falls as rain or snow is the 
original source of our water supply. Some of this 
moisture evaporates and returns directly into the 
air as vapor. The remainder sinks into the ground, 
or runs off into pools or streams. 

Water from Wells and Cisterns: 

In isolated houses and in many towns and villages, 
each home has a cistern or well. Rain water is often 
collected in cisterns or barrels and stored for later 

use. The water that disappears into the ground is 
often obtained by sinking a well until the water level 
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is reached. Precautions that help to insure the pur- 
ity of the water supply from such sources are dis- 
cussed more thoroughly in the next chapter. Public 
health officials often include among their duties, the 
inspection and testing of the water supply in private 
homes. The laboratories of the Board of Health will 
analyze samples of water for any person who wishes 
to learn of the purity of a particular water supply. 

Town and City Water Supply Systems: 

A large part of the water that falls from the clouds 
runs off the surface of the ground into streams or 
into natural or artificially constructed lakes or reser- 
voirs. This run-off, or surface water, forms the chief 
source of many town and city water supplies. It is 
pumped from these sources through pipes or water 
mains into the homes of the people. 

Surface water is liable to pollution from impuri- 
ties of many kinds. Sewage and industrial wastes 
are often poured into rivers and streams. Human 
excreta may get into streams from houses located 
along their banks. The fact that water is usually 
taken into the body in a raw state makes its purity an 
important health consideration. The responsibility 
for the purity of a public water supply rests upon the 
governing officials. There is little that the private 
user of the water can do to test its purity. He must 
depend upon the ability and watchfulness of the pub- 
lic health department in this important matter. 
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The problem of a satisfactory city water supply 
is a long standing one. The ancient Romans once 
obtained their water from the polluted Tiber River. 
They sensed the need for purer water and built great 
aqueducts of stone to bring water from purer sources 
back in the hills above the City. 
Modern cities often spend huge sums to secure a 

safe water supply. Many years ago, New York City 
planned to bring water from the Croton River, about 
forty miles from the city. A dam was built and an 
artificial lake, or reservoir was formed. The water 
was brought into the city through an aqueduct. As 
the city increased in population, this supply became 
inadequate for all its needs. Another source was ob- 
tained, far back in the unpolluted streams of the 
Catskill Mountains, some one hundred and twenty 
miles from the city. The great aqueduct that car- 
ries this water into the City of New York is laid 
underground, passing far below the bed of the Hud- 
son River at Storm King Mountain. At one stage 
of this long underground journey from the moun- 
tains to the city, the water is aerated by forcing it 
out of little fountains into the air. This helps to 
remove any unpleasant odors it may have obtained 
within the aqueduct. Reservoirs are built at places 
along the aqueduct, so that a reserve supply will be 
available if anything should interfere with the main 
source. 

Many cities take their water supply from rivers 
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and streams that are open to pollution from sewage 
and industrial wastes. In such cases, the water is 
usually filtered and purified before it is used. Phila- 
delphia, for example, takes a large part of its supply 
from the Delaware River. Before it is pumped into 
the water mains, it is filtered by passing through 
layers of sand. It is further purified by the addition 
of a substance like chlorine which kills any germs 
that may not have been removed by the filtering 
process. Frequent tests are made to make sure that 
the filtered water is safe to drink. 
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and Plentiful Water Supply 

Where water is scarce, cities often spend large 
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sums to secure an ample supply. The City of Los 
Angeles in California, for example, obtains water 
from mountain sources, some three hundred or more 
miles distant from the city. Huge aqueducts are con- 
structed to bring the water from these places into 
the city. Care must be taken to prevent contamina- 
tion at any stage of this long journey. 

How Water Is Purified: 

A sand filter usually consists of a bottom layer of 
hollow tiles to carry off the filtered water. Over the 
tile is placed a layer of coarse gravel and upon this 
a deeper layer of coarse sand. About four feet of 
water is run in on top of the filter. A growth of tiny, 

harmless plant and animal life that forms about the 
grains of sand helps to enmesh, and destroy disease 
germs and other impurities as the water slowly 
passes through the filter. When the surface layer of 

== — 
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sand gets so thick from this growth and collected im- 
purities that the flow of water through it is hindered, 
the water is run off and the top layer of sand removed 
and cleaned. The cleaning is repeated as often as 
necessary, until the top layer of sand is reduced to a 
thickness of about twelve to eighteen inches. When 
this occurs, the sand which has been removed and 
cleaned is returned and the filter built up again. 

Before the filtered water is distributed through- 
out the city, it is often purified by adding a disin- 
fectant to it. Chlorine is the usual germ-killing sub- 
stance that is used. So little chlorine is needed that 
there is practically no taste imparted to the water 
by this treatment. 

SANITARY DISPOSAL OF WASTES 

The germs of diseases like typhoid fever, cholera, 
diarrhea, and dysentery leave the body of the patient 
in the excretions. They are often spread from per- 
son to person in the water supply. The sanitary dis- 
posal of body wastes, therefore, becomes an impor- 
tant public health problem. 

Sewage Systems in Towns and Cities: 

Towns and cities build sewage systems for the dis- 
posal of wastes. These systems begin with an out- 
let pipe from each house. The sewage is then gradu- 
ally collected into larger and larger underground 
drains and sewers until it reaches the final outlets. 
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Methods of sewage disposal vary. In some cases, 
sewage is emptied into a nearby lake, river, or other 
stream of water. If the body of water that receives 
it is large enough and the amount of the sewage is 
not too great, the wastes are so diluted that they do 
not become a menace to health. The oxygen and bac- 

teria in the water act upon the organic matters in 

the sewage, decompose them, and render them harm- 
less. Sunlight also helps to kill the disease germs. 
If the volume of sewage is too large, it may not be 
rendered harmless. It becomes a nuisance from the 
odors that are formed and a menace to health from 

the disease germs that may be present in it. 
The most sanitary methods of sewage disposal in 

isolated homes are discussed in the next chapter, 

pages 147-150. 

Sewage Disposal Plants Are Needed: 

There are several ways of treating sewage to make 
it harmless before emptying it into a stream of water 
or disposing of it in other ways. Trained sanitary 
engineers should study local conditions carefully be- 
fore deciding upon the best methods for use in any 
particular community. 

Most sanitary sewage disposal systems utilize the 
action of oxygen and bacteria to decompose the 
organic matter in the sewage. The sewage may be 
emptied into tanks or reservoirs, where the solid 
parts settle to the bottom and slowly decompose. 
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MAKING SEWAGE SAFE 
The liquid part ts sprayed over the surface of the 

filter bed. As it slowly trickles through the filter, the 
organic wastes are decomposed and rendered harmless. 

This solid part, or ‘‘sludge’’, as it is called, is re- 
moved from time to time, dried and burned, buried, 

or disposed of in other ways. The liquid part can 
be rendered harmless by further purification by dis- 
infectants. One of the most successful methods of 
rendering sewage harmless consists of filtering it 
through coarse gravel, cinders, or crushed rocks. 

The liquid is sprayed over the surface of the filter 
bed. As it slowly trickles through the filter, the or- 
ganic wastes are decomposed and rendered harm- 
less. The spraying insures a plentiful supply of 
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oxygen in the liquid and the open, porous nature of 

the filter allows ample surface for the growth of the 
harmless bacteria that decompose the sewage. As a 
final precaution, chlorine is often added to the liquid 
that flows out of the filter before it is emptied into 
the stream that carries it away. This will kill any 
disease germs that may not have been destroyed by 
the action of the filter. 

MAKING MILK SAFE 

Milk is an excellent food. It contains varying 
amounts of all the food elements the body needs. It 
is also a good food for germs. Care must be taken 
at all stages of its production in order to prevent the 
spread of diseases like typhoid fever, diphtheria, 
scarlet fever, and tuberculosis. 

Producing Safe Milk: 

Public health officers should insist upon high 
standards of purity and cleanliness in the produc- 
tion of milk. All cattle should be tested for tuber- 

culosis because the germs of this disease can be trans- 

mitted in milk. Diseased cattle should be eliminated 
from the herd in order to safeguard the consumers 
of the milk. 

The cowyard should be properly drained so that 
the cows will not become covered with mud and dirt 
on their way into the barn. The inside of the barn 
should be clean, light, and airy. 
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MAKING MILK SAFE 

Care must be taken at all stages of milk production, 
transportation, and handling 

Before the milking is commenced, any dirt that 
might fall into the pail should be brushed off the cows, 
and their udders wiped with a clean, damp cloth. 
The milkers should be clean and free from disease. 
A small-top milking pail should be used in order to 
lessen the amount of dirt that might get into the 
milk. All utensils used in the dairy should be steril- 

ized and kept scrupulously clean. 
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Safe Storage and Transportation of Milk: 

The correct storage of milk is important. The 

warm milk from the cow should be rapidly cooled 

to about 50° F. or lower to prevent the growth of 
bacteria in the milk. 

One of the best means of keeping milk safe is the 
process of Pasteurization. This consists in heating 
it to a temperature of from 142° to 145° F. and hold- 
ing it at that temperature for about thirty minutes. 
It should then be bottled immediately and cooled to 
50° F. or lower and kept cool until used. This pro- 
tective treatment destroys disease germs that may be 
in the milk, but does not injure its food values. 

Another important duty of public health officers 
is the supervision of all persons connected with the 
production of milk. Persons who develop typhoid 
fever, diphtheria, or scarlet fever often harbor the 
germs of these diseases for long periods after their 
recovery. Such persons should not be allowed to 
handle milk at any stage of its production. In sani- 
tary dairies, the employees are regularly subjected 
to health examinations. 

State health officials often use score cards to rate 
dairies, creameries, and city milk plants. They take 
into account the cleanliness of production, the num- 
ber of bacteria in the milk, the amount of butter fat, 

dirt, and other substances in it. Tests of this kind 

require the services of a laboratory and trained em- 
ployees. In some cases, the milk producers them- 
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selves set up high standards of production to which 
they all agree. Trained field workers visit the farm- 
ers and show them how to conduct their dairies in 
a sanitary way. In order to enforce the rules, no 
milk is purchased from producers that do not com- 
ply with the standards that are adopted by the group. 

It is only by constant watchfulness over the pro- 
duction of milk that epidemics of typhoid-fever and 
other milk-borne diseases can be prevented. Many 
such epidemics have been directly traced to isolated 
farms where typhoid germs were found. 

PRACTICAL APPLICATIONS 

For Effective Study: 

1. What were some of the public health developments that 
followed Pasteur’s discovery of germs as a cause of dis- 
ease ? 

2. Name some of the health activities of our national 
government? 

3. Tell briefly some of the work done by each of the various 
departments of the national government that deal with 
health activities. 

4. Name some of the types of health work that are done or 
should be done by state governments. 

What is meant by a ‘‘local’’ board of health? 
What work should be done by a local board of health? 
What measures are taken by cities to protect their water 
supply? 
By what means do cities dispose of their 

(a) Garbage? 
(b) Sewage and other wastes? 

Ose 
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For Observation or Investigation: 

A: 
2. 

What is meant by ‘‘public health’’? 
Find out what the government of your own state is doing 
for the health of its communities. Is there anything that 
should be done which is not being done? If so, find out 
‘“why.’’ 

3. Who are the officers and members of your local board of 

Pie 

health? What regulations are made by your local board 

of health for the benefit of the community? 
Where does your drinking water supply have its origin? 
Is there any danger of its being contaminated? What 
measures are taken to insure its purity? 
What is the best method of disposing of sewage or waste? 

(a) for cities? 
(b) for rural (country) districts? 

Why is the purity of the milk supply so very important? 
What measures are taken to insure the purity of milk? 
Name some of the ways in which you can aid the local 
board of health in promoting the welfare of your 
community. 

For Health Habit Formation: 

1. 

2. 

Co-operate with your national, state, and local govern- 
ments in raising the standards of public health. 
Help to create sentiment for public health measures by 
being conscientious in observing them, and by speaking in 
their favor to those who do not understand. 
Assist your local board, even at the cost of personal in- 
convenience, in carrying out its regulations and recom- 
mendations. 
Read articles on public health in newspapers, periodicals, 
and books. Many people subscribe to a good health maga- 
zine. (Your doctor can recommend one). 
As a good citizen, be public-spirited rather than selfish- 

minded, in your support of measures for raising the 
standards of health. Be willing to make sacrifices. 



{ HEALTH IN HOME AND SCHOOL 

The home is an important influence in our lives in 
many ways. Hortunate are those who receive in the 
home an enduring interest in mental development, 
an example of high moral character, and an intelli- 
gent training in proper habits of living. 

A Suitable Location for the House: 

The ground upon which the house is built should 
be elevated enough to insure a freedom from damp- 
ness and mosquitoes. The house should be placed 
so that the surface water will run away from it rather 
than toward it. 

Sunlight is essential to health. The house should 
be situated so that it will receive a maximum amount 
of sunlight during all seasons of the year. In the 
northern hemisphere, a house that faces the south- 
west will receive more sunshine on the shorter days 
of the year than one placed directly north and south. 
A freedom from nuisances is desirable. Noises in- 

terfere with rest and sleep. Fumes and odors con- 
taminate the air and such localities should be 
avoided. 

Building Regulations: Communities often protect 
the health and safety of householders by setting up 
certain restrictions and regulations that relate to 

building construction. Many of the regulations refer 
139 
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to the lighting, ventilation, and sanitation of apart- 
ment houses, hotels, and tenements in which numbers 

of different families are housed. Restrictions are 
placed upon individual home builders so that their 
health and that of their neighbors is protected. Many 

communities have adopted ‘‘zoning regulations”’. 
These result from planning in advance, and set aside 
certain areas for business purposes and other sec- 
tions for strictly residence uses. They often restrict 
the height of buildings so that too much sunlight will 
not be shut out of neighboring structures. Such reg- 
ulations are enforced by requiring permits to be ob- 
tained for all new constructions and for repairs and 
alterations that cost over a certain amount. 
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Heating and Ventilating the Home: 

It has been found that the temperature, moisture 
content, and movement of air have important effects 
upon our health and comfort. The control of air 
temperature includes problems of heating and ven- 
tilating. When air falls below a healthful living- 
room temperature of 68° to 70° F. more heat can be 
added. If the air becomes too warm, windows can 
be opened and the excess heat displaced by cooler 
air which flows in from the outside. 

Heat may be supplied from stoves or furnaces in 
the form of hot air, steam, or hot water heat. Each 
form of heating has its advantages. Hot air heating 
systems are usually cheapest to install, but great care 
must be taken to prevent dust from being circulated 
about the house with the heated air. Steam will heat 
a house more rapidly than hot water, but its heat is 
reduced rather quickly when the furnace fire is 
dampened off. Hot water heat is not as hot as steam, 
but it is more even and steady in its effects. 

It is very difficult to control the amount of mois- 
ture which the air within our homes contains. This 

is especially true when the weather is cold. Writers 

have referred to the indoor conditions of American 
homes in cold winter climates as our great ‘‘ Indoor 

Deserts’’. Excessively dry air is harmful to health. 
It dries up the moist, mucous linings of the respira- 
tory passages and thus paves the way for colds, and 
other respiratory infections. The control of mois- 
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ture in the home is a difficult problem. Pans of water 

are often placed on heaters and radiators so that the 

air can get some additional moisture as the water 

evaporates. Many gallons of water must be evapo- 

rated daily when the outside temperatures are very 

low. It is helpful to keep a window open somewhere 
in the house so that the cool, moist outside air can 
modify the indoor dryness. Magazine articles from 
time to time describe plans that persons have devised 
to moisten or ‘‘humidify”’ indoor air. It is possible 

that some device will be found that will interest and 

satisfy the needs of persons in every locality. 

Air movement may be secured by opening windows 
at the top and bottom. A window open at the top and 
bottom creates a better circulation of air than if open 
only at the top or the bottom, but does not insure the 
comfort of the occupants of all parts of the room. 
The circulation of air is much better if an outlet is 
provided on the opposite side of the room. 

Lighting for the Home: 

Natural light is sunlight. Plan to admit as much 
sunlight as possible at all seasons of the vear. 

Artificial lighting has made great advances in the 
last few generations. Electricity is available even in 
quite remote places. Kerosene and gas are also ex- 

tensively used. Electricity, however, is the most 

adaptable form of lighting and does not consume 

oxygen from the air like kerosene and gas. 
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Good Home Lighting for Indirect Lighting in an 
Reading and Other Auditorium. Lights 

Close Work Are Hidden 

Floor and table lamps should be freely used for 
reading, sewing, and other forms of close work, 

because it is easier to place them in positions where 
there is no glare or shadow. 

Indirect lighting methods are often used to pro- 
tect the eyes from the glare that comes from looking 
directly at the electric bulb. A place is lighted indi- 
rectly when the bulbs are not visible and the light is 
reflected from walls or ceiling. See drawings above, 
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Pure Water for the Home: 

Several different methods are used in obtaining 

the water supply for individual and community uses. 

In some places, roofs of buildings are constructed so 

that the rain that falls upon them will drain off into 
barrels or cisterns. A few precautions should be 
taken to preserve the purity of this rain water. The 
surface of the roof should consist of a material that 
will not dissolve in the water that falls upon it. Be- 
tween storms, dust and dirt will settle upon the roof. 
The drain pipes should be equipped with a two-way 
valve, so that the first flow of water that washes off 
this dust and dirt cannot find its way into the storage 
tank. If the cistern is placed underground, especial 

care should be taken to keep all sewage and waste 
water from draining into it. The water containers 
should be properly screened and covered to keep out 
dirt, insects, and small animal life. The containers 

should be scrubbed and disinfected occasionally to 
keep them clean and pure. 

Ground water is obtained in many homes by sink- 
ing a well until the water level is reached. If pure 
water is found close to the surface, a shallow well 
will be all that is necessary. The underground water 
will collect in it and then can be pumped out as 
needed. The location of a well in relation to other 
buildings is of great importance to health. The well 
should be situated where both surface and under- 
ground drainage from house and barn will be away 
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from the well and not into it. Shallow wells should 
be lined with stone, brick, or other suitable material. 
The stone lining should extend a little above the 
ground in order to prevent surface water from flow- 
ing into the well. The well should be tightly covered 
to keep out dirt and other contaminating things. See 
diagrams on page 146. 

If the water is located far below the surface of the 
ground or a shallow well proves unsatisfactory, the 
deeper ‘‘ground water’’ may be obtained by means 
of an artesian well. In sinking an artesian well, a 
hole a few inches in diameter is drilled into the 
ground and a pipe driven down. When the proper 
depth is reached, the water either forces itself out 
of the pipe or is pumped out. Such wells often extend 
hundreds of feet below the surface of the ground. 
The water from artesian wells is likely to be pure be- 
cause the deep layers of sand through which it passes 
filter out disease germs or other impurities which 
might have found their way into it at the surface of 
the ground. The mineral content of such water de- 
pends upon the nature of the soil through which it 
has passed, rather than its distance below the sur- 
face. Towns and cities as well as individual homes 
in isolated places often obtain their entire water sup- 
ply from deep wells to insure its greater purity. 

Surface water that runs off into streams, or col- 

lects in natural or artificially constructed lakes and 

reservoirs, often forms the water supply of towns 
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and cities. This water is pumped through under- 
ground pipes directly into the homes and other build- 
ings in the community. Surface water like this is 
exposed to contamination from sewage and factory 
wastes and may be unfit to be used in a raw state. 
Communities that take their water supply from such 
sources usually filter and disinfect it before pump- 
ing it into the water mains and pipes that distribute 
it. Protective filtration and disinfection methods 
have been discussed in Unit IV, pages 130-131. 
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Disposal of Wastes: 

The disposal cf wastes has a close relationship to 
personal and public health and comfort. There are 
many forms of wastes that must be cared for, in- 
cluding garbage, rubbish, ashes, and sewage or body 
wastes. 

These problems in city homes, where garbage, 
ashes, and rubbish are regularly collected, are much 
simpler than in places where each household is re- 
sponsible for their disposal. Sewage systems in towns 
and cities likewise relieve the householder of many 
problems connected with the safe disposal of body 
wastes. 

Rubbish for city collection should be tied up or 
placed in receptacles which will keep it from blowing 
around the streets. Ashes are best handled in metal 
containers. This reduces the danger of fire from hot 
ashes. Garbage should be placed in covered metal 
cans to keep flies and animals away from it. The 
cans should be cleaned and disinfected frequently. 
When the householdety must provide for the dis- 

posal of rubbish, it is easiest to burn it in the heater 
or in a safe place out-of-doors. Garbage is often fed 
to the pigs, burned, or buried. 

Sewage Disposal: In city homes, sewage is ¢ar- 
ried off through underground pipes or sewers. Prob- 
lems connected with sewage systems were discussed 
in the previous chapter, pages 131-134. 

Tn rural homes and in communities without sew- 
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age systems, the disposal of body wastes is a very im- 

portant health consideration. The germs of typhoid 

fever, cholera, and other intestinal disorders are 
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The method selected for disposal of body wastes 
is dependent largely upon the availability of a water 
supply to carry them off. When water is plentiful, 
a ‘‘septic tank”’ is a satisfactory and safe method to 
use. After the liquid sewage is received into the 
tank, the solid particles settle to the bottom and de- 
compose. The liquid ‘‘effluent’’ runs off through 
loose jointed tubes laid below the surface of the 
ground. The solid matter in the tank has to be re- 
moved at intervals, and dried out, burned, or buried. 
Care must be taken to prevent drainage of the liquid 
into the water supply of the house. ‘‘Cess pools”’ are 
sometimes used to receive the sewage instead of sep- 
tic tanks. These are not recommended, however, be- 
cause of the dangers of pollution of a water supply 
from the untreated sewage that collects there. 
When there is a lack of water, body wastes can be 

disposed of by chemical means, or by sanitary ‘‘out- 
door closets’’. In a ‘‘chemical closet’’, the wastes are 
emptied into-a tank containing a caustic soda solu- 
tion which liquefies and disinfects the material. 
When filled, the contents must be removed by drain- 
ing off the liquid or caring for it in other odorless 
and sanitary ways. 

‘‘Outdoor closets’’ are of several types. The most 
sanitary ones are lined with cement, brick, or other 

materials to make them water tight, so that the drain- 

age from them cannot find its way into a water sup- 
ply. All such ‘‘closets’’ should be fly-proof, and have 
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earth banked up around them to keep out surface 

water. Pits for outdoor closets should never be dug 

deep enough to reach the water level beneath the 

ground and pollute the water supply. Booklets con- 

taining drawings and directions for constructing 

outdoor toilets can be obtained from the Supt. of 

Documents, Govt. Printing Office, Washington, D. C. 

Care of the Bathroom: 

The bathroom is regularly used by all members of 

the family and everyone should help in keeping it 

clean and sanitary. Soap and hot water should be 

regularly used to clean the lavatory, or washstand, 

the tub, and the closet, or toilet. Hach member of the 

family should have an individual wash cloth and 

towel. Extra precautions should be taken by mem- 

bers of the household who may be suffering from 

colds or other communicable diseases. The germs of 

such infections can be transmitted by contacts with 

spigots or other articles in common use unless care 

is taken to prevent it. 

CARE AND TREATMENT OF FOODS 
IN THE HOME 

Clean and wholesome are two words frequently 

used in discussions concerning foods. Governmental 

inspection and care of foods ends at our doorsteps. 

Beyond this point, the responsibility for clean and 

wholesome foods is wholly ours. 
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A Clean Kitchen Is One of the Essentials of 
Healthful Livmg 

Cleanliness in the Kitchen: 

The kitchen is the room in the house especially 
planned for the preparation of foods. It should be 
constructed and equipped with a thought toward the 
comfort and efficiency of those who work in it. 

One of the first essentials is cleanliness. Plenty 
of sunlight and fresh air should find their way into 
it. The articles of furniture should be of such a na- 
ture that they can easily be cleaned. There are cer- 
tain relative positions of the stove, tables, cabinets, 
sink, and other articles that help to reduce move- 
ments, lessen fatigue, and make the work of those 
that prepare the meals more of a pleasure than a 
disagreeable task. Linoleum makes a good floor cov- 
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ering for the kitchen. It is sanitary, does not absorb 

spilled foods, and is easy to clean. The proper 

methods of washing dishes receive considerable at- 

tention in ‘‘domestic science’’ courses. The washing 

should remove particles of food and also clean the 

parts of the cups, glasses, and cutlery that the lips 

have touched. Wash the dishes in hot, soapy water 

and rinse in hot, clear water. If the rinsing water is 

hot, the dishes will dry quickly in a few minutes and 

will not need to be wiped with a cloth. 
There must be adequate means to protect foods 

from spoiling and from contamination by flies and . 
other insect and animal pests. 

Control the Growth of Bacteria, Yeasts, and Molds 

in Foods: Bacteria, yeasts, and molds exist almost 

everywhere. They find their way into foods from 

dust in the air, and from contacts with insects, ani- 
mals, dirty hands, or any object that harbors them. 
Cleanliness in all connections with foods should, 
therefore, be the first watchword in their care and 
treatment. 

Bacteria, yeasts, and molds are tiny, microscopic 
plant forms. Like all plants, they grow best under 
certain conditions of temperature, moisture, and 
light. The secret of their control, therefore, is to keep 
foods under conditions that are unfavorable to their 
growth, and which, at the same time, do not harm 
the foods. Cool temperatures check the growth of 
these tiny organisms. A temperature of 40° to 50° 
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F. in a refrigerator, spring house, or cool, dry cellar, 
will keep most foods from spoiling from these causes. 
Drying preserves some kinds of foods from spoiling. 
The moisture that is essential for bacteria to grow is 
removed in the drying process. It must be remem- 
bered that whenever water is added to these dried 
foods at any later time, they will spoil just as quickly 
as fresh ones, unless precautions are taken against 
it. Heat is sometimes used to kill bacteria and germs 
in food. Partially cooked meats do not spoil as 
quickly as raw ones. In pasteurizing milk, the tem- 

_ perature is raised and held at about 142° F. for half 
an hour. This destroys disease germs but does not 
impair the taste or food values of the milk. 

Keep the Refrigerator or Ice Box Clean: 

Foods are often kept in a refrigerator or ice box 
for days ata time. Take care to keep the refrigerator 
or ice box from becoming damp, musty, and full of 
odors from the foods that are stored in it. Keep 
covers on foods that are likely to give off odors, or 
absorb odors from other foods. Wipe up spilled foods 
at once. Remove all foods occasionally and give the 
interior a thorough scrubbing. 

The removable parts of the drain pipe from the 
ice compartment should be taken out at regular 
times and cleaned with a brush and hot soda solution. 
Pour boiling soda solution through any part of the 
drain that cannot be removed. By doing this, the 
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dirt and slime that has collected there will be thor- 

oughly washed out. 

Do not put paper on the shelves of a refrigerator. 

This interferes with the free and easy circulation of 

air that is needed to obtain the best results from the 

ice. The cooling effects of ice are the result of its 

melting. The heat which causes ice to melt is drawn 

from the foods and containers that are placed inside 

the refrigerator. Cold air is heavier than warm air 

and descends. This causes a constant current of air 

downward from the ice, and then up through the 

food compartment to the ice again, and so on as long 

as any ice remains. The coldest part of the refrigera- 

tor, therefore, is directly under the ice. Wrapping 

ice in paper or cloth may keep it from melting so 

rapidly, but it prevents the refrigerator from be- 

coming as cold as if the air could come in direct 

touch with the ice. It is a good plan to allow hot 

foods to cool off a little outside the refrigerator be- 

fore placing them inside. 

Protect Foods against Insects and Animals: 

Insects and animals often destroy foods and infect 

them with disease germs. The common house fly is 

one of the chief offenders against foods. It not only 

dirties and pollutes everything it touches, but also 

may infect foods with the germs of typhoid fever, 

dysentery, and tuberculosis. Rats and mice actually 

destroy large quantities of food and render a great 
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deal more unfit for use. Rats are also carriers of the 
germs of the deadly bubonic plague. 

Guard against the destruction and spoiling of 
foods by screening doors and windows against flies. 
Destroy all insect and animal pests wherever they 
are discovered. Keep foods properly covered and in 
containers which prevent insects and animals from 
getting at them. Many foods can properly be left in 
their original packages. Where there is any doubt 
regarding the safety of foods in paper or cardboard 
containers, they should be emptied into glass or other 
insect or animal-proof receptacles. 

Milk Needs Especial Care: 

Milk is one of our most valuable foods. It is also 
a good food for germs. Jn order to protect users of 
milk from disease germs, there is a long chain of in- 

spections and tests that begins on the farms and ends 
only at our doorsteps. It is our duty, therefore, to 
see that this chain of watchfulness and care is un- 
broken between the time our milk is delivered and 
its use as food. . 
Our responsibility begins at once. Milk should not 

be left on the doorstep to become warm in the sun. 
Warm milk allows the rapid growth of bacteria and 
sours quickly. In very cold weather, milk freezes, 
and some of it pushes up out of the bottle to become 
exposed to dust, dirt, and animals. 

The colder milk is, the longer it keeps. This sug- 
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gests that we place it against the ice, or directly 

under the ice, where the air is coldest. If no ice is 

available, wrap the bottle in wet cloths and put it in 

as cool a place as possible. Boil the milk if no other 

way can be found to keep it from turning sour be- 

fore it is used. The boiling of milk, however, de- 
stroys some of its vitamin content and thus lessens 

its food value in this respect. When boiled milk 

must be fed to infants, it is important to make up for 

the deficiency of vitamins in other ways. It is well 

to seek the advice of a physician before growth dis- 

orders make their appearance. 

The safest way to transport milk from the dairy to 

the customer is in clean, sterilized bottles. However, 

if milk is not delivered in bottles, it should be 
placed immediately in a covered jar or other sani- 
tary container. It should never be exposed to dust, 
dirt, or flies. Uncovered milk in an ice box is very 
likely to absorb flavors from other foods and acquire 
an unpleasant taste. 

Remove caps from milk bottles with a sharp- 
pointed instrument. Do not push the cap down into 
the bottle with the thumb or fingers. 
Wash the milk bottles as soon as they are emptied 

and do not use them for anything else. The milk 
man washes all bottles thoroughly, yet there are some 
things that leave odors that are very hard to remove. 

It is unfair to subject others to unpleasantness due 
to the careless use of milk bottles in the home. 



A Vacuum Cleaner Removes Dust and Dirt without 

Scattering Them About the Room 

Sanitary Cleaning Methods in the Home: 

Dust blows around easily in the air. It is usually 
composed of smoke and soot from chimneys, dirt 
from the street, and particles of lint from articles of 
clothing and upholstered furniture. Cleaning 
methods, therefore, should aim to remove the dust and 
dirt with the least possible spreading or scattering 
about the rooms. For this reason, the use of a vacuum 

cleaner is a much more sanitary cleaning method 
than the older, dry sweeping and dusting methods. 
Where electricity is not available, mechanically oper- 
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ated sweepers are better than dry sweeping methods. 
Cheesecloth, soft silk, or other cloths that do not 

spread lint will serve best for dusting. For highly 
polished surfaces, use oiled cloths. On other sur- 
faces, slightly dampened cloths will keep down dust 
as the work is done. During the cleaning and after- 
ward, rooms should be thoroughly aired. 

Washing and Laundry Work in the Home: 

Clean clothes are sanitary and pleasing to every- 
one, and strengthen one’s feeling of self-respect. 
Sanitary housekeeping directs that laundry work be 
done in another place than the kitchen, on account of 
the steam, dampness, and odors that go with laundry 
work. If advantage is taken of modern aids to laun- 
dry work, such as electric washers and ironers, much 
of the drudgery of this work will be eliminated. 

THE SICK ROOM IN THE HOUSE 

When sickness comes, the sick room becomes the 
most important place in the house. The thoughts of 
all are centered upon it. Everyone should help the 
patient and the doctor in every possible way. 

Choosing the Room: 

Choose a quiet room with plenty of sunshine and 
fresh air. Little noises which are scarcely noticed in 
health often annoy and irritate the sick. 
Remove all unnecessary things which might col- 
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lect dust and germs and interfere with the entrance 
of fresh air and sunlight. Curtains may be needed 
to protect the patient’s eyes from glare. These should 
be simple and frequently washed. Do not permit arti- 
cles of clothing to hang about the sick room. 

‘ el 

A SICK ROOM 
Choose a Room with Plenty of Sunshine and Fresh Atr 

Keep the Sickroom Clean and Sanitary: 

Germs of disease are spread from the sick to the 
well. Keep the sick room clean. Soap and hot water 
are valuable for this purpose. Use great care in 
disposing of the body wastes from the sick room. 
They should be promptly removed and destroyed, or 
treated with powerful disinfectants to kill disease 
germs in them. 
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Remove soiled clothing and have it laundered sepa- 
rately. Provide a separate set of dishes for the 
patient and wash them apart from those used by 
other members of the family. 

Be Cheerful in the Sickroom: 

Cheerfulness in the sick room is a tonic for the 
patient. Do not allow the patient to hear recitals of 
the ills of others or disturbing tales of any kind. The 
conversation within the room should be in a natural 
tone of voice. Avoid the whispers that arouse the 
suspicion of the patient. Remember that a word of 
praise for the fight already made and cheery and 
hopeful encouragement for the future are quite as 
necessary for the mind as the medicine is for the 
body. 

A Quarantine Should be Strictly Enforced: 

Many diseases like smallpox, scarlet fever, diph- 
theria; measles, whooping-cough, chicken pox, and 
mumps are easily passed from person to person. In 
order to prevent the spread of such communicable, 
or contagious diseases, the patient is subjected to an 
enforced isolation, or quarantine, until this danger is 
passed. A sign is usually posted upon the house an- 
nouncing the quarantine. The length of the quar- 
antine differs with certain diseases. It would be in- 
teresting to look up the rules of your community in 
this respect. 
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During a quarantine, all persons except those actu- 
ally caring for the patient should be kept out of the 
sick room. Those who look after the patient should 
take care that they do not spread the disease when 
they leave the sick room. In most cases, a disinfect- 
ing bath and a change of clothes are recommended 
for this purpose. 

The Convalescence: 

The period of recovery from a disease is called 
the convalescence. The return to normal strength 
may be rapid or slow, depending upon the nature of 
the disease and the body resistance of the patient. 

The physician’s orders during convalescence 
should be strictly obeyed. During many diseases, the 
strain upon the heart, kidneys, and other organs of 
the body is very severe. In such cases, permanent 
injury to these organs may result if the patient at- 
tempts to resume an active life too soon. With young 
children, the period of convalescence is often a try- 
ing one for the patient and the parents. The patient 
may feel so well that it is difficult to understand why 
it is still necessary to remain in bed. At such times, 
stories, quiet occupations and games are indis- 

pensable. 

CARE OF A BABY IN THE HOME 

When there is a baby in the home, great care 

should be taken to bring it successfully through the 

ere 



162 PERSONAL AND PUBLIC HEALTH 

very perilous first years of life. The baby should 

early develop proper health habits connected with 

sleeping, feeding, and elimination of body wastes. 

Those who care for the baby should arrange a health- 

ful program of daily activities and follow it faith- 

fully. 

Washing the Baby 

The baby should be bathed every day. The bath 
should be given in a small tub, or large basin, kept 
extremely clean and used for no other purpose. The 
room should be warm, not below 70° Fahrenheit. The 
water should be about 90° Fahrenheit for the first 

six months. After this age, a temperature of 80° to 
85° Fahrenheit is suitable for the next few years of 
life. Use a clean, soft wash cloth and a pure, mild 
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soap. special attention should be given to cleans- 
ing the ears, eyes, nose, and mouth. <A piece of soft 
gauze or linen wrapped around the end of a finger 
or a toothpick will help to clean these delicate parts. 
The bath should be given at the same time each day 
and not too soon after feeding. 

The baby’s clothes should be clean, simple, loose, 
and light. They should be selected so that the baby 
will be warm in cold weather and not overheated in 
hot weather. Do not use heavy, tight-fitting clothes. 

Develop regular habits of feeding from the start. 
Between feedings, give the baby plain water from a 
bottle if there is need for it. This drinking water 
should first be boiled to kill all possible germ life 
in it, and then cooled to the proper temperature for 
drinking purposes. Do not overfeed. Give also 
orange juice and water, or tomato juice, either fresh 
or from a freshly-opened can, for their regulating 

and protective values. Bottles should be thoroughly 
sterilized. 

The elimination of body wastes should be regular. 
Whenever irregularities develop, proper treatments 
should be given. 

During the first few months of his life, the baby 

should sleep most of the time. He should have his 

own separate crib or bed from the first. He should 

be placed in it at the regular sleeping time and per- 

mitted to go to sleep in a natural way, without re- 
sorting to rocking, or patting. 
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A Baby Clinic 
Mothers are encouraged to bring babies regularly to 

these clinics for help and advice concerning their proper 
growth and development. 

Out-of-door sleeping is a healthful habit to de- 
velop early. Children who sleep out-of-doors usually 
grow normally and are not so liable to colds because 
they gradually accustom their bodies to changes in 
temperature. If the baby sleeps inside, be sure the 
windows are open, and the hands and feet are warm 
enough. The baby should never sleep in a draft. The 
day clothes should be changed for clean, comfortable 
night clothes whenever the baby is put to sleep. 

Sunlight is essential to proper growth. Gradually 
accustom the baby’s skin to the outdoor sunlight. 
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Follow regularly the physician’s directions concern- 
ing the length of the exposures. 

After six months of age, fortify the baby against 
diphtheria by the toxin-antitoxin treatment. This 
can be given by the family physician or obtained 
through Health Centers, Baby Clinics, or Baby 
Welfare Stations. Records show that many more 
cases of diphtheria occur during the first few years of 
life than in the later years. The baby should be vac- 

cinated against smallpox soon after the first birthday. 

SAFE AND HEALTHFUL SCHOOLS 

Schools should be constructed and used with re- 
gard for the safety and health of their occupants. 
New buildings should be up-to-date in every respect. 
Remodeled buildings should conform to the health 
and safety standards used in all new buildings. 

The Construction and Equipment Influence the 
Safety and Health of the Occupants: 

Safety is increased by the use of fireproof mate- 
rials in the construction of the building. Wide, well- 
lighted corridors and stairways aid in pupil move- 
ments. Sufficient exits are needed to insure a speedy 
emptying of the building in an emergency. 

Health can be safeguarded in many ways. Well- 
lighted class rooms are essential. Desks should be 
regulated to suit the size of the occupant and placed 
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so that the light will come from the left. Win- 
dows should be washed often enough to keep them 
clean. Window shades are needed and should be used 
so that the greatest amount of light will be admitted 
without allowing direct sunlight to fall upon the 
desks. Electricity is the most serviceable and adapt- 
able form of artificial lighting. The fixtures should 

be placed to prevent any direct glare from the bulbs. 
Indirect lighting systems in which the light is re- 
flected from ceiling and walls are often used for best 
results. See drawing on page 143. 

A MODERN SCHOOL BUILDING 
Help to Keep It Safe, Sanitary, Healthful 
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Heating and ventilating systems should be in- 
stalled to provide an abundance of fresh air for the 
occupants of the rooms. Mechanical systems of heat- 
ing and ventilating are often used successfully in 

schools. They can be automatically regulated so that 
the temperature can be kept at about 68° to 70° 
Fahrenheit. 

Walls of corridors and classrooms should be fin- 
ished with materials that do not easily collect and 
show dust and dirt. A light cream color is service- 
able for the interior finish of the walls. This does 
not absorb much of the light and reduces the glare 
that is reflected from wall surfaces. 
Ample playground space should be provided. In 

congested city districts and other places where the 
cost of land is high, the play space is sometimes very 
restricted. Communities are usually generous, how- 
ever, in providing large and safely equipped play 
space in connection with their schools. When prop- 
erly used, playgrounds return large dividends in the 
form of good health ana proper social habits. 

Sanitary Care of Schools Is Essential to Health: 

The cleaning of schools is important to health. The 

floors may be oiled to keep down the dust. In sweep- 

ing, damp sawdust may be used on the floor to pre- 

vent the spread of dust. Vacuum cleaners for school 

use are obtainable and give excellent results. 

Blackboards can be successfully cleaned with 
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erasers or dry chamois. Regular washing with water 

will help to keep their surface fresh and clean. The 

erasers can be thoroughly cleaned in a sanitary, dust- 

less way by vacuum cleaners especially constructed 

for this purpose. 
Toilet rooms need constant care and watchfulness. 

They should receive a daily scrubbing to keep them 

clean and sanitary. 

Sanitary drinking fountains or bubblers should be 

provided. They should be constructed so that infec- 

tions cannot be spread by the mouth secretions of 

those who use them. 
Washing facilities should be provided in toilet 

rooms and other places where they are easily acces- 

sible. Only paper towels or towels for individual use 

should be permitted. 
Shower baths are often installed for the cleansing 

bath that should follow vigorous exercise. 

The school lunch room should be a model of clean- 

liness. The same standards for a kitchen and dining 

room in the home should be set up for the lunch room 

in the school. 

The Care of the School Is a Cooperative Enterprise: 

All must help in keeping the school clean and sani- 

tary. The classrooms, corridors, stairs, lunch rooms, 

toilets, playgrounds, playrooms, all present their 

separate problems. Plans must be made for their 
care. These should be clearly understood and obeyed 
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by all. Form the habit of wiping the feet before en- 
tering. Put waste paper and rubbish in the recep- 
tacles provided for this purpose. 

Protect others from disease germs by placing the 
hand or handkerchief over the nose and mouth when 
coughing or sneezing. Don’t spit, it spreads disease. 
Keep pencils and other articles out of the mouth. 
Sehool materials, such as pencils, pens, books, and 
modeling clay, should be kept for individual use only. 
Do not remain in school or insist on attending when 
there is any chance of spreading a disease to others. 

PRACTIGAL APPLICATIONS 

For Effective Study: 

1. Name some of the essential factors in a healthful location 
for a home. 
Name some of the important factors in good ventilation. 
How can each be regulated and controlled? 

Name some of the advantages of electricity over gas for 
lighting purposes; of gas over kerosene. 
Mention a few of the precautions that should be observed 
in order to protect the purity of the water supply. 
How may food be kept clean and wholesome in the home? 
Why is it important to guard food carefully against 
animals and insects? 
What special measures should be taken for the care of 
milk? 
Name some sanitary methods to be used in cleaning the 
home. 
What is meant by ‘‘quarantine’’? ‘‘Convalescence’’? 
Name some of the more important measures to be observed 
in taking proper care of the baby. 

ise ED beh Co ie ES AS —_ 
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For Observation or Investigation: 

1. 
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11. 

What are ‘‘zoning’’ regulations? What regulations exist 
in your community ? 
Mention any of your local building regulations that have 
to do with health. 

. Why are lamps (floor or table) better for reading than 
wall or ceiling fixtures? 
Discuss a few of the features of a modern, sanitary 
bathroom. 
What causes food to ‘‘spoil’’? How may this be pre- 
vented ? 
How do you receive and care for milk in your own home? 
Are these ways sanitary in all respects? 

. Discuss some of the measures to be taken for the care 

of the sickroom. 
. Name some of the dangers of ‘‘convalescence’’ and tell 
how they may be avoided. 
What can you do to help keep your school (room) 
healthful ? 

. Who are responsible for the cleanliness and health of the 
school ? 
What can you do to help keep your home clean and 
healthful? Your school? 

For Health Habit Formation: 

At Home: 

SP AD TAPE 

Swat the fly. 
. Keep the screen door closed. 
. Be sure to shut the refrigerator door tightly. 

Take good care of the milk bottle. 

If there is a communicable disease in the house, help to 
keep it from spreading. 
Help to protect the baby. He cannot protect himself. 
Try to keep the bath tub and the other bathroom fixtures 
clean and sanitary. 
Avoid ‘‘raising dust’’ when cleaning. 
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At School: 

P90 fo 

Put waste of all kinds in the proper receptacles. 
Keep the toilets clean. Wash your hands. 
Use your handkerchief when coughing or sneezing. 
Be sure to observe regulations regarding contagious 
diseases. 
Avoid rough play, dangerous to yourself or others. 



UNIT V 

STIMULANTS AND NARCOTICS 
The human body is a living, ‘‘going’’ machine. 

Vital processes must continue to function as long as 

life exists. The need for energy to keep them 

going is constant. The supply of energy must be 
continuous. 

Sources of Energy: 

Energy is stored_up in fuels of different kinds. 
Gasoline is fuel for an automobile. Wood, coal, or 
oil are fuels for a locomotive, and foods supply the 
fuel requirements for our bodies. The energy of 
gasoline is released when a mixture of gasoline vapor 
and air is ignited, or exploded, by a spark of elec- 
tricity within the cylinders of the car. The energy 
of wood, coal, or oil is released by the process of 
combustion, or burning of the fuel in the fire box of 
the locomotive. In the human ‘‘engine’’ the fuel 
elements are oxidized or burned up in the cells, the 

necessary oxygen being taken from the air we breathe. 

Heat is produced and energy is released to run the 
human machine and keep the vital processes ‘‘going’”’ 
as long as life exists. 

The principal fuel elements of the body are_ob- 
tained. from the digestion and absorption of the 
starches, sugars, fats, and oils. They are distributed 

throughout the body by the circulation of the blood. 

qr 
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Normal energy needs are usually met by ees 
ing the body with proper foods and the regular prac- 
tice of good habits connected with exercise, fresh air, 

elimination of waste materials, rest, and sleep,/ (a= 
ditional body heat and energy can be obtained in a 
number of ways. Some can be obtained from the 

natural reserve supply that is normally stored up in 

the body. Athletes often increase this energy re- 
serve by a training period in which great care is 
given to proper foods, exercise, rest, and sleep. Ex- 

tra fuel to meet seasonal or occupational demands 

is usually supplied by increasing the amount of fuel 
foods taken into the body._In cold weather, for ex- 

ample, the body can make good use of more carbo- 
hydrates, fats, and oils than when the weather is 
warm or hot. A woodsman, blacksmith, or ditch dig- 
ger needs a greater amount of fuel food to supply 
the daily energy needs of the body than an office 
worker. It is possible to cause the body to use up 

some of its store of energy by the use of stimulants._ 

This use will be discussed in succeeding paragraphs. 

Nature of Stimulants and Narcotics: 

A stimulant is a substance which calls forth en- 

ergy for a short time without furnishing material 

for supplying real energy. ‘For this reason, it may 

leave the body weaker than it was pee it was 

used. [A narcotic is a substance that deadens the 

cells and tissues of the body. 
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All narcotics and some of the stimulants have 
poisonous effects upon the body, varying according 
to the amount taken and the frequency of their use. 
Strychnine, for example, is a valuable heart stimu- 

lant when administered by a physician i in the proper 

dosage, but becomes a sure, swift, fatal poison in ex- 

cessive amounts. Alcohol, when first taken or when 
taken in small quantities, seems to act as a stimulant. 
The drinker becomes more lively and active. The 
heart beats faster and there is a feeling of greater 
warmth. Later, if sufficient aleohol has been taken 
into the body, the drinker becomes drowsy, because 
of the narcotic action, or the deadening of normal 

activity. The body heat, likewise, will be found to 

have been materially decreased. The body is ac- 
tually colder than it was before the alcohol was 
taken..Tea_ and coffee act as stimulants because of 

the heat and the sugar they usually contain. They 
have in them a narcotic drug called caffeine. Tobac- 

co contains a narcotic called nicotine. [Patent medi- 
cines sometimes contain narcotics, more erage, 
the “pain killers” and “soothing syrups.) 

Narcotics are generally habit-forming in their 
nature. After the body cells have become accustomed 

to the presence of narcotics in the body, the cells 
need more and more of the narcotic substance to 
secure the desired effects. Thus the person who uses 
a narcotic feels a need for increasingly large quanti- 
ties of it. When he cannot do without the narcotic, 
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he is no longer his own master and is an “addict” 
of the particular form of narcotic he craves. ~ 

Good athletes do not turn to drugs for increased 
power or energy. They rely upon natural energy 
reserves built up during training periods from 
proper foods, fresh air, sunshine, and regular exer- 

cise. These insure the good digestion and circula- 
tion that characterize a first-class physical condition. 

~*ALCOHOL AND ALGOHOLIG BEVERAGES 

Alcohol is formed from the sugar in the juices of 
fruits, or from a pulp (mash) of certain starch 

tion _is_a—kind of decomposition process, furthered 
by the help of the yeast plant. — 

Alcohol has a proper use in industry. It is an ex- 

cellent solvent for some things that will not dissolve 

in water. Large quantities are used in the manufac- 
ture of artificial silk, leather, photographic films, 

and for hundreds of other useful industrial pur- 

poses. Unfortunately for health, alcohol is used as 
a beverage and is responsible for many body dis- 
turbances. Some of the properties which make it 

useful in industry make it injurious in the body. 

Alcoholic Beverages: 
Aleoholic beverages are drinks, or liquors, con- 

taining alcohol. For thousands of years before men 
knew the true nature of alcohol, they made and 

drank alcoholic beverages to their own disadvan- 
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tage. Science is now making plain to us the nature 

and extent of this damage. Before examining this 

evidence, however, let us note another name that is 

sometimes used for alcoholic drinks, namely, mtowi- 

cating liquors. The word intoxicating comes from 

two Latin words, in (meaning “in”) and towicum 

(meaning “poison”). We shall see that such drinks 

are really poisonous. 

A strong solution of alcohol (60% to 80%) applied 

to the skin will produce redness, itching, and some 

heat. Applied to an open wound, it will cause a 

burning sensation. It has somewhat the same effect 

upon the mucous membrane which lines the alimen- 

tary canal. Any alcoholic solution stronger than 

10% may be used as a disinfectant, the function of 

which is to destroy germs. As germ cells belong 

to the same general order of life as living cells, the 

harmful effects of aleohol upon body cells is indi- 

cated, although it never reaches the body cells in 
germ-killing strength. 

Alcohol in highly concentrated form has the pow- 
er to penetrate the walls of the body cells, enter the 

protoplasm, and actually destroy the cells. Large 
doses of alcoholic liquor can cause death after the 

alcohol has been absorbed. This condition is known 
as acute alcoholism, or acute alcoholic poisoning. 

Alcohol in more diluted form, or small doses of al- 

coholic liquor, long continued, may cause chronic 
poisoning of body cells and paralyze their ability to 
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function. Alcohol has a particular affinity for the 
cells of the nervous system. Through the nervous 
system, it affects many other parts of the body. 

Alcohol and the Nervous System: 

The brain is the center of the nervous system. Al- 

cohol deadens first the highest nerve centers, those 
which control thought. If enough is taken, it will 
next affect the nerve centers that control muscles 
and movement, and finally it will affect the ability 

_ of the senses to elve things. A drinker first 

Stloses his judgment ‘then fhe power to move properly _ 
jand-finally, his senses. 
1] It should be noted that the thing which separates 

man from animals, his higher thought, goes first. He 
loses his fine consideration for others. His senses 
of relative values and of proper discrimination 

diminish and disappear. At first the-drinker appears 
only happy and-gay;-but.this is the first-sign that the 
‘“brakes’’ (nerve controls) are off. Then he may be- 
come rough and_inconsiderate,laugh loudly,-talk 
boisterously, say silly things, become unreasonable, 

and, in somé cases, quarrelsome. Such are the effects 
of the déadening of the higher nerve centers. 

It is because a man’s judgment and feeling for 
others has been deadened that he will do things while 
under the influence of alcohol that he would not 

otherwise do. Fine careers have been ruined and the 
happiness of homes destroyed by addiction to alcohol. 
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Alcohol has started many on a career of crime. Its 

continued use dulls the moral sense and weakens the 

will power. 

In the lower nerve centers, alcohol not only causes 

a loss of muscular power and codrdination, but also 

causes the drinker to lose control of his special 

senses. His vision is interfered with while under 

the influence of liquor. The habitual use of large 

amounts of alcohol often leads to a loss of appetite 

and blunts the sense of taste. Heavy drinkers want 

highly seasoned food and even this food sometimes 

does not satisfy them. Heavy drinking causes an 

actual lowering of the body temperature, even 

though the drinker may feel warmer. 

In the final stages of heavy drinking, the drinker 

goes into a heavy sleep or stupor from which it is 

hard to awaken him. He may even become uncon- 

scious for hours. 

Alcohol sometimes causes, or aids in causing, an 

irritation or inflammation of the nerves known as 

alcoholic neuritis. . 

Effects Upon the Heart and the Circulation: 

The effects of alcohol upon the heart and the cir- 

culation of the blood are produced principally, 

through loss of control in the nerve centers. The rate 

of heart beat is controlled by the nervous system. 

When the nerve centers which control the heart beat 

anes e deadened by” alcohol, ‘the heart beats faster, the 

vw 
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‘‘brake’’ (control by nerve centers) being off. The 
blood vessels of the. become dilated,. res sulting. in 

an oversupply.of-blood to that_region. This is what 

causes the flushed face of tke heavy drinker. The 
oversupply of -blood=to.the skin also results.in a de- 
creased supply of-blood to the internal organs. 
-—The increased blood supply i in the skin causes an 
undue loss of body heat through increased radiation. 
Thus while the heavy drinker may feel warmer be- 

a eames skin; he-actually. suffers a decrease 
in body temperature... A drunken man, if inactive 
and exposed to severe winter weather, will freeze. 

to death more quickly than one who is sober. 

Effects of Alcohol Upon the Muscles: 

If sufficient alcohol is drunk, the nerves control- 

ling the muscles begin to lose their power. Heavy 
drinkers.“‘see double” because the muscles which 
move their eyes are out_of control; the tongue (com- 
posed of muscles) is also affected, and_the speech 
becomes ‘‘thick’’ and hard to sia ect The nerve 
centers controlling the larger muscles begin to lose 
their power and the man will stagger, and, if drunk~ 
enotgh, will fall and be unable to arise Raia help. 
Any lore ‘of strength and ability to direct one’s 

muscles skillfully (good codrdination) is important 
to the workingman. In general, the drinker willlack | 

the strength of the abstainer, will be inclined to be / / 
clumsy, and will make more mistakes. Notonly will ~ 
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work be unsatisfactory, but accidents will frequent- 

ly result. For this reason 1 it has long mg been the prac- 

tice of some employers to employ abstainers, rather 

than drinkers. This has been particularly true in 

the case of positions involving danger or great re- 

sponsibility, as in the operation of railroad trains. 

Tn this age of high speed machines there are many 

such positions. 

Athletes who drink heavily do not last long. Al- 

cohol has ruined champions in many lines of sport. 

Such effects are particularly noticeable in baseball 

and boxing. Connie Mack, manager of many “Big 

League”’ championship baseball teams, is particular- 

ly opposed to the use of alcoholic liquor by ball 

players. 

Alcohol and the Accident Rate: 

Aleohol may indirectly cause accidents in a num- 

ber of ways. It affects the judgment of those under 

its influence; it_gives persons a false sense of con- 

fidence, thus leading to recklessness and a disregard 

for consequences. It-causes.astate of mind in which 

one pays little-attention to the rights of others/_It 

interferes with the work and efficiency.of-ourfaith- 

ful sentinels, the special senses] and it causes a loss 

of muscular skill and proper codrdination, which 

results in clumsiness and mishaps. 

Figures show that many accidents in our daily life 

are caused by the influence of alcohol. The Brother- 
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hood of Locomotive Engineers does not permit any 
of its members to drink, either on or off duty. When 
you are traveling, it is a great comfort to feel that 
the engineer of the train, the captain of the ship, or 
the pilot of the airplane is not under the influence of 
intoxicating liquor. Many automobile accidents can 
be traced to alcohol. Many accidents with firearms 
and numbers of accidental drownings are due in- 
directly to alcohol. 

Industrial concerns have reported that there were 
more accidents among drinkers than among abstain- 
ers. Insurance companies have claimed that there 
were more accidents after a holiday than after a 
regular working day, due to the influence of intoxi- 
eating drink in the form of a “hang-over” from the 
day before. 

Effects of Alcohol Upon the Stomach and Other 
@rgans: 

Large quantities of alcohol tend to irritate the 
mucous lining of the stomach and intestines and in- 

terfere with the digestion of food.) Vomiting often 
follows the irritation of the stomach from heavy 
drinking. {Continued heavy drinking may result in 

a condition known as irritative or chronic gastritis, 
an inflammation of the membrane lining the stomach. 

‘Those who “drink” have a tendency to overeat. 

The overload of food in the digestive system plus 

the presence of alcohol creates a double strain on the 

‘= 
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PER CENT 

AVERAGE OF 

GROUP 38% 

DRANK MODERATE EXCESSIVE 

LITTLE DRINKERS DRINKERS 

ye NONE 

Yi showing relationships between use of alcoholic 
es and deaths from pneumonia, /(See also page 183.) 

Piective organs} Such overeating and drinking may 

contribute to the onset of many serious diseases. 

Diseases of the kidneys and the liver are frequent- 
ly caused,-or greatly aggravated, by heavy or habitual 
drinking—of alcoholic liquors. The strain of the 
poison imposed on the body by alcohol will be great- 
est on a weakened tissue or organ, if one exists. 

Sometimes, these conditions develop slowly over a 
long period of years. Why run that chance? 

Alcohol Reduces Resistance to Disease: 

Life insurance companies do not like to write a 

policy for steady or heavy drinkers because they 
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know they are not good risks, that is, the insurance 
company is more likely to lose money on drinkers 
because of earlier death. Certain figures will be 
shown later in proof of this point, although it is 
probable that very few people would dispute it. 

One reason for anticipating earlier deaths for 
drinkers is that they seem to develop certain dis- 
eases more easily, and when they are infected, they 
are more likely to die than abstainers. 

Dr. Capps and Dr. Coleman of Cook County Hos- 
pital, Chicago, studied all the cases of pneumonia 
occurring over a period of eight years, with the fol- 
lowing results: 

Deaths from Pneumonia* 

% of Deaths (Approx. ) 

tAweracoal all iia: aiees.. 22 een 38% died 

ie Drank dittle or mone. as 22% died 

MX Moderate. drinkers... i... ./..%..5. 00% 34% died 

HM. Excessive drinkers .............. 50% died 

According to these figures, the abstainer, or the 
one who drinks very little, has a better chance to re- 
cover than a moderate drinker, while an excessive 

drinker has less chance than the average man. See 

also Graph on page 182. 

Drunkards are also less likely to recover from the 

shock of an operation than the normal person. One 

probable reason for this is that the abstainer is more 

*Capps & Coleman, Cook County Hospital, Chicago, Til. 
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likely to live a well-ordered life and is in better con- 

dition physically to meet an emergency than one 

who has injured his body with alcohol. Alcohol 

weakens self-control. Investigations have also 

shown that alcohol affects the red and white cor- 

puscles of the blood and interferes with the effi- 

ciency of the red corpuscles in carrying oxygen to 
the tissues and of the white corpuscles in fighting 

disease germs. Alcohol also seems to decrease the 
ability of the body to form antibodies with which 

to fight the infections of a disease. Therefore, 

drinkers are probably more vulnerable to disease 

than non-drinkers. 

Alcohol Is Not a Food: 

al ue has been claimed that alcohol has certain food 
’ values, but any such food value would be more than 

offset by the harmful effects which the presence of 
alcohol creates. So far as is known, alcohol cannot 
be converted into substances which the body can 

~ retain. It cannot be used to build up or replace 
worn-out tissue. When food elements which have 
been assimilated into the blood stream combine with 

oxygen, they are said to burn. When alcohol com- 

bines with oxygen in the tissues, it is burned, but 
it fails to measure up to the chief purposes served 

by a true food. In addition, it is far more expen- 
sive than food. Some physicians now prescribe 
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sugar and water in certain cases of fever instead 
of brandy or whiskey as was formerly the custom. ) 

Alcohol Is Like a Narcotic Drug, Not a 
Stimulant: 

[ For a long time it was believed that alcohol was a 
stimulant. Men grew noisy, talkative, and “acted 

big” after drinking.\ They felt that they had been 
inspired or stimulated. Now we know that such 

actions are the result of the deadening of certain 
nervous centers which act as “brakes” on our 
thoughts and actions.. When the brakes are off, men, 

like machines, begin to run wild. Alcohol deadens 
and eventually may destroy these nerve centers or 

“brakes.” It is therefore like a true narcotic and 
affects us in much the same manner as other dan- 

gerous drugs. 
t Alcohol is like a narcotic in that it tends to be 

habit-forming) Its own after-effects create a thirst 

for more in ever incressing quantities. The occa- 

sional or moderate drinker tends to become an 
habitual drinker; the habitual drinker tends to 
drink even more heavily; and a possible end is al- 
ways that of an habitual drunkard. Jack London’s 

story, John Barleycorn, is an excellent example of 

this. Probably no drunkard ever thought that such 

would be his fate when he took his first drink. 

Safety-First—Don’t Begim, 
iL @ 
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SCIENCE TESTIFIES AGAINST 
BEVERAGE ALCOHOL 

The Case Against Alcohol: 
The case against alcohol centers in its relation to the accuracy 

of the nervous system. Whatever harms the brain and nerves 

impairs the integrity of life. The sole purpose of its use as a 

beverage is to force the nervous system, to lie, thus vitiating its 

power of recording and acting upon the truth. Men drink to 

feel warm when they are really cold, to ‘‘feel good’’ when con- 

ditions are not good, to feel emancipated from those reserves 

and restraints which are the essence of character building. 

Alcohol is a depressant, appearing as a stimulant mainly because 

it checks the highest nerve operations first. Its influence 

impinges on the chief mental functions; sensation, reason, 

motion. It leaves its subject uncertain as to what he sees or 

feels, hazy as to cause and effect, and unsteady as to resultant 

action. No man of high purpose ean afford to endanger in any 

degree the validity of those mental processes which register his 

contact with reality. Alcohol is always a habit-forming drug; 

the greater the injury to the nervous system, the more insistent 

the demand for it, and the weaker the will power in resistance. 

The chief argument used in favor of moderate use of alcohol is 

its value in conviviality. But, as President Eliot has observed, 

‘‘Abstinence from alcohol kills no joys of any account while 

it impairs the chances of continuous working power.’’—David 

Starr Jordan, noted scientist, president National Education 
Association, 1914-15. 

Influences of Alcohol Upon Offspring: 

Experiments with small animals indicate that if 
even only one parent is steadily exposed to the fumes 
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of alcohol, some of the offspring will be weak, defec- 
tive, or deformed. These experiments also show that 
this weakness often extended for several generations. 
It is not known whether this discovery is equally true 
of human offspring, but there is reason to believe 
that it may be. Social workers have noticed more 
eases of physical weakness among children of 
drunkards than among other children. 

Alcohol and Insanity: 

Large and repeated amounts of alcohol will so af- 
fect the brain cells and structure that one of several 
forms of insanity may result. Delirium tremens, in 

which the patient imagines he sees horrible shapes 
and forms (‘‘snakes’’ and other apparitions), is 
probably the best known of these. Investigation has 
shown that between 1917 and 1922, 4.6% of all the 
new cases of insanity admitted to hospitals for the 
insane were forms of alcoholic insanity. 

Alcohol and Human Efficiency: 

Since experiments have shown that alcohol deadens 
the higher nerve centers, we are not surprised to 
learn that the use of alcohol interferes with the qual- 
ity and the quantity of work that one is capable of 

doing. 
Various investigators have shown that alcohol 

causes drinkers among typists, typesetters, and 

sharpshooters to turn out work inferior to non- 

drinkers. 
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Furthermore, soldiers who had been given alcohol 
in moderate quantities did not march so well (En- 

durance!) as those to whom aleohol had not been 
given. Other experiments showed that drinkers 
made more mistakes than non-drinkers in adding 
figures (simple additions) and in detecting errors. 
Because of his drinking, the drinker with his false 
sense of self-confidence is generally the last one to 
realize or to admit that his work is inferior. He 
thinks he ‘‘is good!”’ 

Possible Effects of Alcoholic Indulgence Upon 

Employment and Advancement: 

Many employers prefer men who are non-drinkers 
or total abstainers. As a rule, such men have superior | 
self-control and are to be aanaiel more., They are 
not so likely to be injured by accidents or to cause 
accidents to others. Indulgence in alcoholic liquors 
is sometimes taken as a sign of weak will power 

and of a lack of ability to resist temptation. Drinkers 
often-associate with undesirable companions. Such 
men are not wanted in responsible positions and may 
not be considered fit for promotion. It may mean 
much for your future success to be able to say that 
you do not drink alcoholic liquors. 

Enforcement of Liquor Laws: 

All manufacturers of alcoholic beverages are re- 

quired by law to pay a tax to the United States Gov- 



STIMULANTS AND NARCOTICS 189 

L-I-Q-U-O-R Spells “Ruin” 
‘‘Any man who studies the social condition of 
the poor knows that liquor works more ruin than 
any other one cause.’’ 

—THEODORE ROOSEVELT 

ernment on the liquor they make. In most states 
both manufacturers and sellers of alcoholic bever- 
ages must pay a state or city tax also. As these 
taxes are high, they increase considerably the cost 
of liquor sold. 

To avoid paying this high cost many people at- 
tempt to make “home-brew” (alcoholic liquor) in 
their own homes. Home-brew is often more injurious 

to health than the alcoholic drinks that are made 
and sold by those who are authorized by law to do 
it. This is because it is usually made by inexperi- 
enced people. A lack of proper “aging” is one of the 
factors that make home-brew harmful and danger- 
ous. “Stills” for making alcohol are sometimes hid- 
den in out-of-the-way places to avoid paying taxes. 

People who run them are called, “moonshiners.” 

Because of the greater cost of legal liquor due to 
high taxes, there has been much transportation and 
sale of illegal liquor, particularly in the large cities. 
The people who transport it and who sell it are 

ealled “bootleggers,” and the liquor they sell is called 
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“bootleg” liquor. Such liquor is often improperly 
made. Frequently the alcohol in it is a cheaper 
grade known as “denatured” alcohol or “wood” al- 

cohol. Wood alcohol is very poisonous and may 
cause blindness or death. Denatured alcohol is al- 
cohol that is intended for industrial purposes only. 
The government has required that some unpleas- 
ant substance be placed in it to prevent it from 
being used in alcoholic drinks. Attempts are some- 

times made to get this poison out of denatured alco- 
hol. If this is not done properly, the effects will be 
dangerous to one who drinks it. Many deaths have 
been caused by drinking denatured alcohol or wood 
alcohol, but not so many as have been caused by the 
drinks that contain common ethyl alcohol. 

So-called “imported” liquor is very often not im- 
ported at all. Bootleggers are men of criminal type, 
and they cannot be trusted as to the quality of 

what they sell. Dangerous bootleg liquors are usu- 
ally put up in containers and with labels that are 
intended to lead the purchaser to believe that he is 
getting government-approved liquor or genuine im- 
ported liquor at less than the usual price. 

Personal Liberty: 
Personal liberty cannot be permitted to interfere 

where the good of an entire community is concerned. 
Group welfare is more important than individual 

liberty. One does not have the right to decide what 
he may eat or drink 7f it affects the welfare or hap- 
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piness of others. No one disputes the right of Con- 
gress to regulate traffic in dangerous drugs, and we 
are now beginning to realize that alcohol is a poison- 
ous and habit-forming narcotic drug. As such, it 
should be subject to government regulation and con- 
trol. The individual should surrender his personal 
preferences in favor of the general welfare. 

IT SPILLS OVER 
‘The effect of drinking alcoholic liquor cannot 
be confined to the drinker. It spills over into the 
community. Personal liberty ends where publie 
injury begins.’’ 

Summary: 

Intoxicating liquor should be avoided for the fol- 
lowing reasons: 

1’ It has little value as’a food. 
. It is not a stimulant, but a narcotic drug. 

. There is real danger of habit-formation in its use. 

. The medical profession is using it less and less. 

. It has ill-effects on the brain and the nervous system, the 

heart and the circulation, digestion, the liver, and the 

kidneys. 

6. Its use lowers resistance to disease. 

Possible ill-effects may be caused in the children of 

drinkers. 

8. It gives a false sense of self-confidence. 

= 
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9. It is responsible for many accidents. 

10. It interferes with good judgment and self-control. 

11. Its use is frequently associated with the evils of crime. 

12. It may cost one a good job, or the chance for promotion. 

13. Money can be spent in other ways that will contribute to 

a more lasting enjoyment of life. 

bs 14. All good citizens should support the existing laws. 

/ ALKALOIDS 
Some plants produce substances that have a 

peculiar and sometimes very powerful effect upon 
the body. These substances are known as alkaloids. 
When used for medical purposes, in proper manner 
and dosage, under the careful supervision of a physi- 
cian, they serve useful purposes. Without such 
supervision, the taking of these substances may be 
harmful and very dangerous. If misused, they be- 
come powerful poisons, centering their attack largely 
on the nervous system. Most of these alkaloids come 
from the bark, roots, leaves, or seeds of plants. These 
are known as the vegetable alkaloids. Animal al- 
kaloids are formed by the decomposition of flesh or 
animal matter and are known as ptomaines. (Thus, 
ptomaine poisoning is a result of eating spoiled or 
tainted flesh or fish food.) 

Quinine is a vegetable alkaloid that comes from. 
Peruvian bark. It is useful in treating malaria. 
Other alkaloids from Peruvian bark are used in 
preparations for making textiles moth-proof. Cocaine 
is an alkaloid that comes from the leaves of the coca 
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plant. It is used as a local anesthetic for deaden- 
ceeceteeeneane ted 

ing painin minor surgical operations, as for instance, 
in the extraction of a tooth. It is characteristic of 
most alkaloids that they affect the nerves in some 
manner. Many tend to produce insensibility to pain 
and even unconsciousness. Most anesthetics and 
many antiseptics are alkaloids in nature. Caffeine 
is the principal alkaloid of coffee and tea. Atropine 
is an_alkaloid-that-is-used_by_oculists in enlarging 

A ier 

the pupil of the eye for the purpose of examination 
(‘‘drops’’ in the eye). Small quantities of strychnine 
are used in prescriptions for ‘‘strengthening”’ the 
heart, or as a heart stimulant, but large quantities 
act as violent poison and may cause death. Opium, 
a drug from the seeds of the poppy plant, contains 
at least 25 alkaloids. Of these, morphine is probably 
the most important. Morphine is used in the medical 

profession for inducing sleep and for deadening pain. 
In all about 800 alkaloids are known to science, but 
only about 24 are in common use—mostly medical in 

nature. 

CAFFEINE 

ge and coffee both contain the vegetable alkaloid, 

caffeine, and it is througl. this that the nervous sys- 

tem is affected?) It is possible that small quantities 

of tea and coffée are not harmful, except as they may 

displace food or beverages which have distinctly 

greater values to health. This is especially important 



194 PERSONAL AND PUBLIC HEALTH 

People who drink a number of cups of tea or coffee ‘‘for 
their nerves’’ make them worse. 

in the case of growing children, where milk should be 
liberally used for beverage purposes. There is no 
nourishment in tea and coffee, themselves, although 
there is some food value in the sugar and cream that 
may be taken with them. /The heat from hot tea or 
coffee may be stimulating or valuable for-adults on 
occasion.) (Childhood or youth has no need-for such 
stimulatiom 

One of the great objections to the use of either tea 
or coffee is that it tends to become habit-forming 
in its use, and therefore many people drink more 
than they should. Such people are generally of a 
nervous type.and drink great quantities of it. Taken 

in such quantities, it has the effect.of making them 
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Some carbonated drinks contain caffeine or other harmful 
substances. Avoid their habitual or extreme use. 

even more nervous and irritable than_before, after 
the first effects of the stimulation have worn off. 
Taken in too great quantities, tea and coffee may af- 
fect the kidneys, and interfere with digestion and 
proper bowel elimination. They may cause over- 
stimulation of the nervous system, rapid heart 
action, and irritability of disposition. Overstimula- 

tion of the brain may cause wakefulness at night, 
although part of this may be due to the fact that the 
heavy tea or coffee drinker is probably a nervous 
person by disposition anyway. People who drink 

tea or coffee as a stimulant when working hard, in 
order to overcome fatigue, may work harder or 
longer than they should, thus causing ultimate harm. 
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It is like whipping a tired horse pulling a heavy 
burden uphill. Our ideal should be to keep in such 

good physical condition that there will be no need for 
the stimulation of tea and coffee. 

It should be noted that certain of the soda-foun- 
tain or carbonated_soft. drinks contain _caffeine or 

other habit-forming drugs. The same precautions 
used for tea and coffee should also be observed in 
connection with such drinks. They are habit-form- 
ing and, in excess, are harmful. 

— TOBACCO — 
Tobacco_is..a—plant—which was introduced into 

Europe.from.America-about-the-middle-of-the16th 

Century. Its use throughout the world has spread 
so that its production and sale is a business involving 
hundreds of millions of dollars yearly. 

Tobacco_leaf contains a vegetable alkaloid-called—— 
nicotine. |Nicotine is one of the most deadly poisons 
known to man. A small quantity in highly con- 
centrated form will cause death almost instantly 
after it has been assimilated. Fortunately the quan- 
tity of nicotine found in tobacco is not large. Much 
of it goes off into the_heat and the smoke as the 
tobacco is consumed. | But some of the nicotine is 
absorbed into the system through contact of tobacco 
with the mucous membrane of the lips and the mouth, 
and some of it is absorbed from the smoke that goes 
into the mouth, throat, and air passages 
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Effects of Tobacco Upon the Body: 

Tobacco-makes_the heartbeat faster. Long con- 
tinued and immoderate use results in a fluttering 
heart beat and at times pain in the region of the 
heart. It disturbs the nervous syeveuy sometimes 

_ Causing nervousness. 
Tobaceo smoke Wiittone eee lining of the 

throat. Its immoderate use often causes the character- 

istic sV smoker’s cough-and-a-hoarseness of the voice. 

During ‘the growing period of one’s life, the use — 
of tobacco is especially harmful. Its use_interferes 
with the regular growth and. development. ofthe 
body that should go on without interruption through- 
out these years. 

Smoking reduces-physical strength and endurance. 
The shortness_of breath and reduction in alertness 
and accuracy that follows the use of tobacco is a 
severe handicap in athletics. Many coaches, or 
trainers refuse to have on their teams players who 
smoke during the playing season. 

Tobacco Interferes with Mental Work: 

It has been shown by experiments with smokers 

and non-smokers that the use of tobacco has a mea- 

surable effect upon many forms of mental work. 
Persons using tobacco were found to be less accurate, 
to tire more easily, and to learn new things less 
readily than those who refrained from its use. 

Both everyday experience and the examination of 



198 PERSONAL AND PUBLIC HEALTH 

Smoking reduces physical strength and endurance. 
Athletic coaches and trainers forbid its use during the 
playing season. 

school records draw attention to the fact that smok- 
ing and successful scholarship do not go well tto- 
gether. Many cases have been discovered where the 

achievement records of students started to fall: when 
they began to use tobacco. 

Counting the Costs of Smoking: 

Tobacco is a habit-forming drug. After its use is 
begun, more and more must be consumed to satisfy 
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Colonel Charles A. Lindbergh uses neither alcohol nor 
tobacco. His great flight required steady nerves and 
great skill. 

the craving for it that gradually develops. It thus 
becomes a very expensive habit. 
[The youth who smokes is often handicapped in 
obtaining employment. Loafing often goes with 
smoking, especially when the habit is so strong that 
time must be taken from the business hours to satisfy 
the craving for it. 

Smoking is offensive to many people. The smoker 
generally carries the unpleasant tobacco smell about 

with him on his skin and in his cloths / 
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Smoking is a cause of many fires. The careless 
handling of matches, cigarettes, cigar stumps, and 

tobacco ashes results in the loss of lives and property. 
When one takes into consideration the harmful 

effects of tobacco upon the body, its interference 
with scholarship, its influence upon the character 
of the user, and the other effects that have been stated 

above, the total costs are too serious to warrant a 
beginning or a continuance of its use in any form. 

‘‘There is no agency in the world that is so 
seriously affecting the health, efficiency, educa- 
tion, and character of boys and girls as the 
cigarette habit.’’ 

HERBERT HOOVER. 

NARCOTICS 

By narcotics we mean substances that have a dead- 
ening influence upon the normal healthy body. This 
paralysis is caused by the influence of narcoties upon 
the nervous system. Some narcotics are known as 
anodynes and are taken to relieve pain. Others are 
known as hypnoties because they produce insensibil- 
ity or unconsciousness. This stupor or lethargy may 
sometimes result in death. Some narcoties, if taken 
in small doses, are anodynes (relieve pain), but in 
larger quantities become hypnotics (cause uncon- 
sciousness). General anesthetics like ether and 
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chloroform are not ordinarily regarded as narcotics 
or hypnotics because their effects soon wear off. 
Narcotics are sometimes given to patients in hospi- 
tals, or are prescribed by physicians in order to 
secure relief from pain. Many physicians are loath 
to give such prescriptions, however, because of their 
habit-forming character. People become addicted to 
the use of these drugs and feel that they cannot live 
without them. Great wars generally produce large 
numbers of drug addicts. Why? 
Many of the narcotic drugs come from opium and 

cocaine (see ‘‘alkaloids,’’ page 192).~ Morphine. and 
heroin, derived from opium, are the most common 

and dangerous’ ‘Opium is smoked by some Orientals 
and to a small extent.it has been introduced by them, 
or their imitators, into this country. Morphine may 
be taken as a pill, asa liquid in the form of lauda- 
num, or as a solution injected under the skin by a 
hypodermic needle. Heroin, another narcotic drug 
derived from opium, is generally taken in the form 
of snuff, It is regarded as so dangerous that its im- 

portation, even for medical use, is forbidden in this 
country. 

Cocaine _comes-from the-leaves_ofthe-coca-plant. 
It is used in surgery for deading the nerve-endings 

in minor operations, Novocaine is preferred by most 
‘surgeons because it is as” s effective as cocaine for 
deadening the nerve cells to pain, and it is not.habit- 
forming so far as is known. Cocaine is frequently 
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used as a stimulant by cowardly criminalsin_order_ 

to make them bold and fearless when cor committing a_ 
erime. It very likely weakens their sense of moral 

judgment, for under its influence they shoot to kill. 

As a result many criminals receive the death penalty 

for a shooting which would never have taken place 
if they had not been under the influence of the 
narcotic. While the first effects of cocaine are highly 
stimulating,..its later effects are narcotic and_come 
inthe form of physical and mental collapse. Its 
contintiéd use causes disorders of the-nervous system, 

indigestion, and loss of appetite and weight. Beware 

of such substances. 
There are other forms of narcotic drugs that are 

offered to users. One of them, a Mexican drug, is 
used in the form of cigarettes. The safe thing is 

to avoid all strange substances. Don’t eat, chew, 

sniff, smoke strange substances, permit anyone to 
make experiments upon you, or get you to experi- 

ment. Let strange substances strictly alone. It may 
mean a life of misery. Turn your back on the person 
who would tempt you. Guard your health first. 

Effects of Narcotics Upon the Nervous System: 

|The principal effects of narcotics upon the human 

body are due to the action of vegetable alkaloids 
upon the cells of the central nervous system. These 
substances seem to have a peculiar affinity, or liking, 

for the nerve cells, and are absorbed into them more 
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readily than into the cells of other kinds of tissue. 
Once in the cell, the alkaloids act as poisons, and 
interfere with the normal processes that are neces- 
sary to the healthy life of the cell. Among other 
things, it is probable that they prevent the nerve 
cells from taking a normal amount of nourishment 
from the blood and from returning waste products 
from the cells to the blood. The cells are first made 
numb to feeling, and later, if the dose is large 
enough, the entire nervous system may be paralyzed, 
thus causing a heavy stupor, or unconsciousness. 
Other organs controlled by the nervous system are 
unfavorably affected to some extent by this depres- 
sing influence upon the nerve centers and baie 

/ One of the most dangerous features of the effects 
of these narcotics upon the nerve cells is that after 

the nerve cells have accustomed themselves to the 
presence of the alkaloid, they seem to be uncomfort- 

able without it. [As soon as the effect begins to wear 
off, the cell hungers and craves for its replacement. 
This pain is very real. |It has been described by those 

who seek to get rid of the habit as resembling the 

stabbing from swords} These are known as ‘‘with- 

drawal’’ pains. They occur as the effect of the 

poison is withdrawn from the cell. 

To obtain relief, the sufferer takes more of the 

narcotic, and for awhile he feels comfortable and 

happy. Then as the effects wear off, the terrible 

withdrawal pains begin again, and again the suf- 
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ferer seeks relief by taking still more. Thus the 
habit of drug addiction is formed. As the habit 

deepens, the cells require larger doses to get the 
same effects that smaller doses once gave. Soon the 
satisfying of this craving for the drug becomes the 

first and main object in the life éf the person who 
is addicted to its use,« He beégmes a slave to this 
appetite. In this way he ecfe the power of 
the people who sell or peddld/the “dope,” as the 

narcotic drugs are often called. Often these people 

are criminals of the lowest\type. Addicts gener- 
ally have no regular employment because of their 

failing. Consequently they often resort to stealing 

in order to obtain money for the expensive drug. 

Effects of Narcotics Upon Character: 

Dope addicts are generally undesirable types of 
people and many of them are criminals. Certain in- 
vestigations have shown that about 50% of those 
examined were not in normal mental health. “The 
traits of lying, irritability, unscrupulousness, cow- 

ardice, disregard for others, and a lowering of the 
whole moral tone, which characterize the behavior 

of the addict, have long been recognized.”* The fact 
that the drug addict is constantly in fear of not get- 
ting his supply and worrying about the possibility 

*George B. Wallace, “The Rehabilitation of the Drug Addict,” Journal 
of Educational Sociology, Volume IV, No. 6, p. 348 (February, 1931). 
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The dope addict feels himself an outcast from family 
and friends. 

of not being able to get any more when he wants it 

may be in part responsible for this. 

The fact that people shun and do not trust a 

“dope” addict makes him feel peculiar. His man- 

ner of life becomes secretive and false as he tries to 

gratify his unnatural appetite and at the same time 
to prevent the knowledge of his addiction from 
reaching his friends and relatives. A few bright 
people have been addicts, notably De Quincy who 

wrote Confessions of an Opium Hater. Such in- 
stances only give rise to the false belief that bril- 

liant people are often neurotic. They might have 

achieved even greater accomplishments had they 
not been handicapped by narcotic addiction. 
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It is practically impossible for a dope addict to 

cure himself. Studies of these unfortunates show 

that nearly all of them have tried to cure themselves, 

not once but a number of times, some as many as ten 

times. In most cases the ‘‘cure’’ did not last longer 

than a year. The crushing defeat of the spirit when 

one goes back to this foym of slavery to appetite can 

easily be imagined. Then the poor unfortunate must 

again try to free himself. “The results will be about 

the same as before. Sometimes other addicts who 

know them tempt them back. Dope peddlers have 

been known to blow heroin into the faces of people 

who have tried to cure themselves, in order to break 

their resolution and to get them back into the habit. 

A Road to Crime: 

Richmond P. Hobson, a great hero of the Spanish- 

American War, devoted the most of his life to fight- 

ing the narcotic evil. He was President of the Inter- 

national Narcotic Education Association and told 

a true story of the evil effects of narcotics. 

A young man was to be hanged for murder. He 

had killed a shopkeeper in a holdup. Although he 

was of good family, his relatives and friends were 

unable to save him. Just before he was hanged, he 

told the newspaper reporters that he was not entirely ~ 

to blame for what had happened. His trouble started 

one afternoon when, as a student, he was returning 

home from high school. A stranger offered him a 
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pill to take. He declined it. The stranger then dared 
him to eat the pill. Rather than be ‘‘dared,’’ he ate 
it. The next day he took another. Before he realized 
it, he was an addict and could not do without it. The 

man who sold the dope then had him in his power. 
He was forced to pay, and to pay highly for his 
pills. To get money he had to steal. Ultimately this 
led to murder and the gallows. 
A summary from a social service report shows that 

of all the people sent to the workhouse and the 
penitentiary in 1928, 12% were dope addicts. If 
trivial offenses were excluded, this percentage would 
rise to 40%. 

The “Dope” Traffic: 

Because of the great suffering and economic loss 
caused by the use of narcotic drugs or ‘‘dope,’’ most 
of the civilized nations of the world have passed laws 
designed to control and prevent the spreading of 
this evil. Rigid governmental restrictions on their 

importation, manufacture, and distribution are en- 
forced in order that their use may be limited to medi- 

cinal purposes and dispensed only on the prescrip- 

tion of a physician. Contrary to these strict laws a 
vast illegal trade has sprung up. Narcotics are more 

easily smuggled into the country because they can be 
concealed in small packages, and the scarcity of sup- 

ply makes this smuggling and later sale quite profit- 

able. The people who sell this stuff are lawbreakers 
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of the meanest sort, because they are making money 
through spreading human misery. In order to in- 
crease their sales, they are constantly trying to lure 

innocent people, especially young folks, into start- 
ing the habit. In this way they secure new cus- 

tomers who cannot do without the drug. 

~ Patent Medicines: 

Before 1906 many patent medicines contained 

large quantities of narcotic drugs, to kill pain and 
make the sick feel better. It can be realized that 
while the patient felt better temporarily, he was 

really worse off than before. He still had his original 
illness and in addition he had the narcotic habit. 
The Federal Pure Food and Drug-Act of 1906-re= 
quired that if a patent medicine contained_a poison 
(including narcotics) it must be so stated on the 
label, It is further provided by law that Only small 

quantities of narcotics may be used. These poisons, 

while small in quantity, amount up if the patent 

medicine is taken in large amounts. Thus people 
waste their money on medicines which make them 

feel better for awhile, but do not cure their troubles. 

They later find they must keep on taking such medi- 
cines. It is estimated that the people of the United 

States spend over $195,000,000 yearly on patent 
medicines. One of the saddest instances is that of 

young children and babies who are given doses of 
these medicines that are habit-forming. Children 
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may cry for it because they get used to it and feel 
they must have it. It does them no lasting good. 

Avoiding the Drug Habit: 

Some unfortunates have contracted the desire for 
drugs through medical or hospital experiences where 
it may have been prescribed for them for the relief 

of pain. There seem to be waves of new cases fol- 

lowing wars. Doctors try to be sparing in the use of 
these drugs, realizing the dangers of habit-formation 
for their-patients. It is possible that others acquire 
the-desiré after using certain patent medicines that 
contain such drugs. Sometimes drug addiction fol- 
lows the habitual use of alcohol. Many of these 
cases are people who are highly neurotic (bad ner- 

vous disposition) who resort to aleohol to excess 
or drugs (or both) to get relief from the ill effects 
of their disordered nerves. 

Others acquire the habit through associating with 
people who use narcotics. Here the value of asso- 
ciating only with people of good character may easily 

be seen. Some are tempted to try the drugs out of 
curiosity; it has been said that it would be safer to 
gratify one’s curiosity by playing with a rattlesnake. 

People who live under great mental strain—a few 
doctors, nurses, actors, and individuals from all 
walks of life, high and low, may become victims to 

the narcotic habit. Still others take the first step 

innocently, not knowing what it is. Beware of 
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strangers, or people whom you do not know well, who 

urge you to take unknown substances, particularly 

at social gatherings. Remember that the ‘‘dope ring”’ 

is always seeking new victims from whom they can 

make money. Avoid taking pills or ‘‘sniffing’’ sub- 

stances on a dare, just for fun, or to make you feel 

better. Avoid it, for your life may hang in the bal- 

ance. The dope habit is often spoken of as a “‘liv- 

ing death.’ For the addict all other interests have 

ceased but the desire to get more dope. 

There are no halfway measures with the use of 

narcotics. One is either absolutely free of their in- 

fluence, or else one is a slave to the habit. They can- 

not be taken in moderation. To take them once is 

to risk creating a desire to take them again. To take 

them a few times starts the habit. After a short 

period of time, the afflicted one is thereafter subject 
to an overmastering appetite for the narcotic. 

Legislation for the Control of Narcotics: 

The countries of the world realize the great evil 

that threatens them if the narcotic habit spreads. 

They also know the harm done to individuals; pov- 

erty through the loss of jobs and the wasting of 

money on drugs; ill health and disease caused by 

drugs, exposure, and poor hygiene; inefficiency due 

to the absorption of the individual in his habit and 

its satisfaction; and finally the loss in character and 

the resort to crime. 



STIMULANTS AND NARCOTICS — 211 

In the United States, the Federal Pure Food and 
Drugs Act of 1906 eliminated a great deal of indul- 
gence in narcotics through the use of patent medi- 
cines. In 1909, legislation was passed forbidding 
the importation and use of opium for other than 

medicinal purposes. In 1914, the Harrison Narcotic 
Act required the registration of users, and attempted 
to control the distribution and consumption of nar- 

cotic drugs. The Jones-Miller Act of 1924 attempted 
further improvements. There is need for laws 

among the individual states that will help to prevent 
the illegal and secret sale and distribution of nar- 
eotics. The seaboard and border states are in par- 
ticular need of such laws, as they have the most 
dangerous conditions with which to contend. 

International Codperation: 

International cooperation in combating the nar- 

cotic drug evil goes back to the Shanghai Conference 
called by President Taft in 1909. Later international 
conferences were held at The Hague, Holland, in 

1912 and 1913, and at Geneva, Switzerland in 1924 
and 1925. The question of the growth, manufacture, 

and distribution of narcotics is one of the difficult 
problems that the League of Nations is attempting 

to solve. 
It is not so easy as it looks. The source of evil is 

the production of the plants from which the narcotic 
drugs are extracted. The growing of these plants is 
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International Codperation Is Needed! 

almost the only source of revenue to poor natives of 

certain nations—India, China, Persia, Peru, Bolivia, 

and certain islands of the Far East. Before such 

crops can be taken from these people, some substi- 

tute must be found for them to grow, so that they 

may still earn a living by cultivation of the soil. 

What is needed is a production ot the plants 

limited approximately to the amount required for 

the medicinal needs of the world. This cultivation 

should be under close official supervision. There is 

also needed a system of accounting for every pound 

of the raw product, through the process of manufac- 

ture, with further accounting for every ounce of the 

finished product. When this is done, the illicit dope 

traffic will largely disappear. 



STIMULANTS AND NARCOTICS 213 

At present narcotics are being raised far in excess 
of the world’s medical . Factories in European 

countries and in the United States are engaged in 
turning out narcotic products in quantity many times 
the amount required for medical purposes. It is 
this surplus that makes possible the illegitimate dope 
traffic. Citizens of the various countries must arouse 

sentiment for the passage of laws adequately restrict- 
ing production, manufacture, and trade in narcotic 
drugs. 

PRACTICAL APPLICATIONS 

Effective Study: Fo 
A. What are stimulants? 

B What are narcotics? 

3. What effect does alcohol have on the body ceils? 

4. State briefly the undesirable effects of alcohol on various 

tissues and organs of the body. 

1. Explain how alcohol may lower resistance to disease. 

Why is alcohol regarded as not having true food value? 

Why is ‘‘bootleg’’ liquor dangerous? ‘‘Home-brew’’? 

What are alkaloids? What effect do they have on the 

/ body? Name some alkaloids. 

9. What harmful substance is contained in tea and coffee? 

10. What poison is contained in tobacco? Tell some of its 

possible harmful effects on the body. 

11. What are ‘‘withdrawai pains’’ in connection with drug 

\ addiction ? 

12. Describe some of the harmful results of the use of 

narcotics: 

(a) on the body. 

(b) on character 
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For Observation or Investigation: 

“1. Is alcohol a stimulant or a narcotic? Explain. 

\2. Name some occupations in which total abstinence from 

alcoholic liquors is desirable. 

3. Ask your insurance agent to explain the difference 

between a ‘‘good risk’’ and a ‘‘bad risk,’’ and to name 

some instances. 
+4, How may the use of alcoholic liquors interfere with one’s 

occupation and opportunities for advancement? 

\5. Make a list of ten good reasons why it is well to avoid 

the use of intoxicating liquors. 

6. Name some instances of cases where individual liberty is 

justly restricted for the welfare of many. 

“7. Tell how the use of tea and coffee may be very undesirable. 

.8. Make a list of reasons that will show why smoking is not 

a good habit. 

9. Why are narcotic drugs of any kind dangerous? How 

may they be avoided? 

10. Why should one read the labels of all patent medicine 

bottles ‘‘before using?’’ 

11. What has the United States government done (and what 

is it still doing) to restrict the use of narcotic drugs? 

12. In what respect can international codperation be helpful 

in stamping out the illegal drug or ‘‘dope’’ traffic? 

For Health Habit Formation: 

1. Touch not! Taste not! Consider not! 

2. Remember—you can never develop an appetite for any- 

thing harmful if you never taste it. 

3. For alcohol, tea, coffee, tobacco, and narcotic drugs safety 

and good health lies in not beginning. 

4. Narcotics are of no value for ‘‘bad nerves.’’ They make 

them worse. 
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The superior person is the one who doesn’t need a stimu- 

lant or a narcotic, and has brains enough not to be 

tempted into using either. 

Don’t do things because you are ‘‘dared.’’ Simpletons 

often offer foolish risks. People of character, good judg- 

ment, and will power are above them. They dare be 

different. 

The best is none too good to select as the model for 

your life. 

Do not take unknown substances from strangers or slight 

acquaintances. 

Use your influence, now and later in life, to secure legisla- 

tion that will improve social conditions of all kinds. 

Remember that ‘‘character is the sum of one’s habits.”’ 
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INDUSTRIAL HYGIENE 

The change from student to wage-earner is an out- 

standing event in one’s career. It usually requires 

many alterations and adjustments in habits of living. 

It has important effects upon one’s health. 

Choosing an Occupation: 

In the upper grades, a great deal of attention is 

given to things concerned with the choice of a career. 

Facts about trades and occupations are assembled 

and discussed. In some schools, shops, studios, and 

other special rooms are equipped to give actual ex- 

periences in many different kinds of work. These 

aid pupils in discovering their own interests and 

abilities and help in making more intelligent choices. 

Limitations upon the Choice of an Occupation: 

One’s health sometimes imposes a handicap upon 

the choice of an occupation. Underweight is often 

accompanied by under-development of strength and 

energy. Defective eyesight makes employment 

around moving machinery especially dangerous. 

Heart disease is a serious drawback in many types of 

work. A condition of deafness makes it difficult to 

find suitable employment. 

Occupations sometimes have harmful effects upon 

health. These are often due to the nature of the ma- 

216 
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terials that are handled or the conditions under 
which the work is performed. 

\ 
fh iD 
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School Shops Provide Actual Contacts 
with Many Trades 

Occupational Dangers: 

In some trades and occupations, poisoning may 
result from the materials that must be handled. Lead 

poisoning is one of the commonest of these effects. 
Tt can gain an entrance to the body in the air that is 
breathed, or through the digestive tract, or by ab- 
sorption through the skin. Great danger to health 
exists where small quantities are taken into the body 
regularly over long periods of time. In such cases, 

the lead is slowly absorbed and chronic poisoning 

results. This leads to illness, and often, death. 
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Occupations in which lead poisoning is a menace 

include painting and plumbing, and glazing on pot- 

tery and tiles. The danger is especially great in the 

manufacture of electric storage batteries. In all occu- 

pations where there is danger of lead poisoning, good 

ventilation is extremely important. Dangerous lead- 

containing fumes should be carried away before the 

workers have an opportunity to breathe them. The 

workers should be especially careful in matters of 

personal cleanliness. Clothes should be changed, 

hands washed, and finger nails cleaned before eat- 

ing, so that lead will not be introduced into the body. 

Mercury, arsenic, and phosphorus are substances 

that may cause poisonous effects in persons who 

handle them. Phosphorus is used in making the 

matches that can be struck anywhere. Safety matches — 

that can be struck only on the box do not contain 

phosphorus, and are harmless, There are two kinds 

of phosphorus that are used in matches, a harmful 

and a harmless kind. It is important for the workers 

to know which kind is being used in the factory. 

Proper ventilation to carry off the poisonous fumes, 

and habits of personal cleanliness are safeguards for 

those who work with such poisonous materials. 

Dust is a dangerous hazard in many occupations. 

Harmful changes in lung tissue and high rates for 

pneumonia and tuberculosis are often found among 

workers in certain dusty occupations. The dusts from 

metal grinding and polishing, and marble and gran- 
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ite cutting and polishing are especially harmful to 
lung tissue. Mining is usually a very dusty occupa- 
tion. In the textile industries, there is danger from 
the organic dusts that consist of particles of the cot- 
ton and woolen fibers that are handled. Proper ven- 
tilation to carry off the dust is essential to health in 
such occupations. In many places, the law helps to 
protect the workers by requiring that masks or dust 
protectors be worn. 

: 
' ‘! = { 

Ventilating Systems Draw Off Poisonous Fumes 
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Carbon monoxide gas is an occupational danger in 

some forms of work. It is especially dangerous 

around blast furnaces, coke ovens, and in garages. 

The danger of this gas is increased by the fact that 

it has no odor and, therefore, no danger signal. It 1s 

easily absorbed by the hemoglobin of the red cor- 

puscles in the blood and prevents the body from get- 

ting a normal supply of oxygen. Symptoms of car- 

bon monoxide poisoning are dizziness, headache, 

throbbing of the temples, and ringing in the ears. 

The lower limbs become paralyzed and thus the 
victim is prevented from getting to the fresh outside 

air. The victim also loses consciousness in a very 

short time and death is frequently the result of this 

poisoning. 

Conditions of Work Affect the Health: 

The conditions under which work is performed 
have effects upon the health. Good lighting helps to 
protect the eyesight of the workers and reduce the 
number of accidents. Large window areas are often 
built into the walls of modern factories. The placing 
of artificial lights is important. They should lhght 
the work to be done but not shine directly into the 
eyes of the workers, or create a dangerous glare. 

Proper heating and ventilating are important. 
Ventilation is a protective means for reducing the 
dangers from poisonous fumes, gases, and dusts. It 
also has beneficial effects upon the efficiency of the 
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workers. Cool, moving air is a stimulant to normal 
body activities. 

Safe drinking water and sanitary washing and 
toilet facilities should be provided. Individual drink- 
ing cups, bubbler fountains, and paper towels reduce 
the dangers of contact transmission of communicable 
diseases. 

Many states exercise control over many of the con- 
ditions under which women and children are per- 
mitted to work. They are not allowed to work in 
especially dangerous occupations. Limits are placed 
upon the hours of their work. They cannot exceed 
a certain number a day, nor be in excess of specified 
weekly totals. Age limits are placed upon the en- 
trance of young people into industry and additional 
or ‘‘continuation’’ schooling is often provided for 
them. It would be interesting to obtain your local 
or state regulations in these matters and compare 
them with other places. 

Accident Prevention in industry: 

Safety devices are required by law in many dan- 
gerous industrial operations. Grinding wheels have 

guards to protect the eyes of the workers. Goggles 
are supplied to workmen in dangerous occupations 
like riveting and caulking. These safeguard the eyes 
from chips of steel that often fly about in such work. 
A careful workman, however, is the best safety de- 
vice. Neither the law nor the employer can prevent 
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accidents when workers will not use the safety ap- 

pliances that are provided, or take reasonable care 

to protect themselves and others from injury. 

The clothing should be suited to the work. It 
should not be so tight that it restricts movements, or 
so loose that it might catch in moving machinery. 

Safety Guards around Moving Machinery 
Help to Prevent Accidents 

Harmful Effects of Fatigue: Muscular fatigue is 
a state of muscle exhaustion which follows long con- 
tinued activity. When persons are fatigued, the out- 
put of work is lessened and the number of accidents 
is increased. 
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Fatigue, as a rule, occurs often under poor condi- 
tions of work. Improper lighting and ventilation 
hasten its onset. High speed production in which the 
worker must steadily turn out a large amount of 
work is very fatiguing. The monotony of doing the 
same thing over and over again leads to fatigue and 
carelessness in performance. 

As a result of learning by experience that fatigue 
means a reduction in the output of material, em- 
ployers are realizing that healthful working condi- 
tions pay for themselves in many ways. Such con- 
ditions include shorter working days and a shorter 
working week. The Saturday half holiday or the five- 
day working week is used in many places with good 
results. Throughout the day, provision is often made 
for short rest periods for the workers. Seating facil- 
ities for some types of work, and properly shaded 
lights help to lessen fatigue and improve the quan- 
tity and quality of the work. 

Health Service for Workers: 

Progressive employers are giving more and more 
attention to the health of their workers. They spend 
large sums of money in providing medical and nurse 
service, lunch rooms, and rest and recreational facili- 
ties. These tend to improve the health of the work- 
ers. Many firms provide for a medical examination 
of all new employees. This helps to place them in 

positions for which they are physically adapted. 
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In many places, employees are required to report 
to the company doctor or nurse for treatment of all 
cuts or abrasions of the skin, no matter how slight. 
By this means, infections are prevented and loss of 
time from work is greatly reduced. Contagious dis- 
eases among employees are watched as carefully in 
many industrial plants as they are in schools, and ex- 
clusions made to prevent their spread. 

Such health procedures lessen the absence of work- 
ers. They reduce the labor ‘‘turnover’’, or the num- 
ber of new workers that must constantly be hired to 
take the places of those who leave. The employees 
are better suited to their work and are more satisfied 
with it. Accidents are prevented. The spirit of co- 
operation and loyalty is promoted. It is recognized 
in industry that the physical and mental welfare of 
the workers determine the operating efficiency of a 
manufacturing plant. 

PRACTICAL APPLICATIONS 

For Effective Study: 

1. What are some of the physical limitations upon one’s 
choice of an occupation ? 

2. How is dust dangerous? In what industries? 

3. What is ‘‘lead poisoning’’? How may it be contracted? 
In what industries does the danger exist? What precau- 
tions should be taken against it? 

4. Why is carbon monoxide gas particularly dangerous? 
5. Name some of the proper health conditions that one 

should expect from an employer. 
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What are some of the harmful effects of over-work or of 
working ‘‘over-time’’ too much? 
Why should small injuries receive prompt medical treat- 
ment? 

For Observation or Investigation: 

1. 

PG hye 1S 

In many places a boy or girl must satisfactorily pass a 
physical examination before obtaining a working certifi- 
cate. Why is this a good thing? 
Name some occupations that are dangerous from the 
standpoint of materials handled. 

In what industries is special ventilation needed ? 
What dangerous gas comes from the exhaust of an auto- 
mobile? How may it be avoided? 
For what industries does your state have health regula- 
tions ? 

Name some of the protective devices that are used to 
protect the health of workers. 
Why do employers of large numbers of people find that 
it is advisable to furnish a good lunch service, recrea- 
tional facilities, and free medical service? 

For Health Habit Formation: 

i 

2. 

3. 

4, 

5 

aes 

Consider carefully your physical condition and health 
needs in selecting your future work. 
Avoid employment that may be unsuitable for your par- 
ticular physical condition. 
Do not work for an employer who will not properly safe- 

guard your health. 
Be sure to use all safety measures or devices that are 
provided for your protection. 

. Remember that, ‘‘A careful workman is the best safety 
device.’’ ne 
Give immediate attention to small cuts and injuries. 

Be sure to eat a lunch that is adapted to the type 02 
work that you may be doing. 
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PHYSICAL EDUCATION 

Exercise is necessary to life. It strengthens the 

muscles and promotes the development of good mus- 

cular tone. It facilitates the exchange of oxygen and 

carbon dioxide in the deeper air cells of the lungs, 

thus helping to keep these cells in a healthy condi- 

tion. It strengthens the heart and aids regularity in 

the elimination of body wastes. Exercise is one of 

the most important aids in developing the harmo- 

nious_action of all the parts of the body. 

Exercise in the form of play, games, athletics, 

dancing, swimming, skating, hiking, etc., are all con- 

ducive to the production of energy and the enjoy- 

ment of life. Most of these types of exercise bring 

large numbers of muscles into action and train 

groups of muscles to work together. 

Competitive games and sports also have other 

valuable lessons to teach in the preparation for the 

‘‘oame’’ of life. Leadership on the playground and 

on the athletic field is a prized asset of the boy or 

girl who has won the right to lead through the prac- 

tice of fair play and good sportsmanship. The first 

lessons in the value of team work, and the added 

strength that comes from codperative effort are often 

received on the playground. 

“A game for every boy and girl and every girl 
and boy in a game”’ is a slogan that well expresses 

, 
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the aim of physical education todays, Large sums of 
money are being spent in providing the play space 
and equipment that is needed for such a program. 

In the pages which follow, you will find a num- 
ber of interesting and helpful aids in getting the most 
out of the physical education opportunities that are 
provided by your school and local community. The 
brief, historical account of the development of physi- 
eal education serves to show how the present day 
ideals have been a slow outgrowth from the past. The 

ideals of a good sportsman, and the platforms of the 
national associations for the promotion of competi- 
tive games will serve admirably as standards for an 
individual or a school. The last section gives explicit 
directions for playing a number of competitive 
games for the upper grades. 

FROM THE PAST TO THE PRESENT 

The Ancients: 
Physical education, consisting of games, athletics, 

dancing, swimming, wrestling, boxing, horseback 

riding, and exercises leading to physical efficiency 

as warriors or soldiers, has played an important part 

in the education of youth since the very early days of 

mankind. 

The Greeks, both Spartans and Athenians, ac- 

corded physical education a place of distinction in 

the training of their young men. In fact, it is said 

that Greece reached the height of her superiority in 
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Te 

VIEW OF OLYMPIA (Restoration) 
The original Olympic Games were held at Olympia 

in Greece. 

art, sculpture, literature, science, and dramatic ex- 
pression during that period in which the education 

and training of the body was considered of para- 
mount importance. 

The Olympic games of today were revived in 1896 
in Athens. The original games were held every four 

years, beginning about 776 B.C. The events were 

general in character and included cultural as well as 

physical activities. The awards were Laurel Wreaths 
(sacred to Apollo, the god of health and strength). 
Individual winners were honored in their home 
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cities; they were feted and acclaimed as worthy of 
their high honors. As time went on, the Olympic 
games, started as tributes and ovations to the Greek 
gods, degenerated. Professionalism, gambling, and 
a falling off of general participation led to a lack of 
interest among the people. 

The Romans did not care for the games as they 
understood little of their religious significance. It 
was through their opposition, and the apathy of the 

Greek people to them, that they were given up dur- 
ing the second century B.C. 

The Romans gave but little time or attention to 
physical education, except as it was used to develop 

efficient soldiers. The conquest of Rome, the great 
number of slaves, and the idleness of the masses led 

to luxury, vice, dissipation, and the downfall of this 

once proud and truly great nation. 

The Middle Ages: 

Physical education was neglected during the Mid- 

dle Ages when the emphasis in all phases of life was 

placed upon the spiritual things and the preparation 

for the life hereafter. 

During the age of chivalry there was a revival 

of physical activities. The body was no longer 

thought of as an instrument of Satan. The pages, 

squires, and knights practiced all types of exercises, 

athletics, and games that would fit them for tourna- 

ments, the practice of arms, and the Crusades. 
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The Germans: 
The Germans under Friedrich Ludwig Jakn, dur- 

ing the latter part of the 19th century, used gymnas- 

tics, athletics, and games to energize the youth of 
Germany. Father Jahn, as he was affectionately 
called, was a great patriot. He wanted to arouse the 
people of Germany, particularly the young people, 
to a spirit of national unity, to throw off the yoke of 
Napoleon, and to cause the independent states of 
Germany to consolidate and form a Federation of 
States. Jahn used strenuous exercises. He empha- 
sized discipline, love of the out ‘of doors, use of ap- 
paratus including parallel and horizontal bars, 
horses, ropes, ladders, etc., along with games and 

athletics. 
The influence of Jahn and German Gymnastics 

has long been felt in this country. Germans who 
eame here during the middle of the 19th century 

organized their gymnastic and singing societies. In 
time their system of physical education was intro- 
duced into many public schools including the large 

cities of St. Louis, Milwaukee, Cincinnati, Indian- 
apolis, and Philadelphia. The German system of 

physical education emphasized marching, calis- 
thenics, exercises_on various pieces of apparatus, 

games, athletics, and dancing. Much of the work 
was formal in character and was ill adapted to the 
classroom. Gymnasiums and athletic fields were few 
in number and so the contribution of the Germans 
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Corrective Apparatus Vaulting Apparatus 

in classroom, gymnasium, and playroom was dis- 
tinctly worthwhile, not only for the members of their 

group but also in stimulating interest in and 

enthusiasm for physical education. The German- 
Americans started one of the first normal or. r training. 
schools for 1 “teachers of physical education in_this 

The Swedish System: 

Swedish physical education was introduced _into 
the United State the followers of f Pere Henrik 

Ling, the father of Swedish gymnastics. The Swedes 
began their work in and near Boston, Massachusetts. 
The system is distinctly formal. It has its main ap- 
peal in corrective exercises. The use of the Stall- 
Bars and Vaulting - Box. are_typical of theSwedish_ 

Spien 
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In the United States: 
A group of leading educators met during the year 

1889 in Boston, Massachusetts, to discuss ways and 

means for introducing physical education into the 

public school courses of study. Colleges, private 

schools, and organizations such as the Y.M.C.A. and 
Y.W.C.A. had long since introduced physical educa- 

tion including games, athletics, competitive sports, 

and similar activities into their programs. The school 
men who met in Boston wanted a system of exer- 

cises that could be practiced in the classroom, for at 

that time few schools were equipped with either 
gymnasiums or athletic fields. They also wanted ex- 
ercises that could be taught by the classroom teachers 
and that would necessitate but little equipment. 
Only ten to twenty minutes per school day were to be 
given to the exercises. Their purpose was primarily 
to be disciplinary and to ‘‘let off steam.’? To meet 
this situation, the physical education leaders who 
attended the conference recommended a series of 
free-hand exercises, or calisthenics, with a limited 
number of classroom games and dances adapted to 
classroom use. It was the best that could be done 
under the circumstances but it has not proved satis- 
factory as a system. Free-hand exercises are dif- 
ficult at best. They demand a teacher who is fired 
with enthusiasm, one who ean cateh and hold the in- 
terest of boys and girls. The classroom teachers 
were not trained and as a group they were not in- 
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A MODERN PLAYGROUND 
““A game for every child and every child in a game.”’ 

terested, and so physical education as a classroom 
procedure was neither popular nor was it very suc- 

cessful. The big muscle activities brought into play 
by running, jumping, throwing, and climbing, in- 
terpreted in games, athletics, stunts, dancing, swim- 

ming, boxing, wrestling, and a host of others, call 
for large gymnasiums, play spaces, athletic fields, 
swimming pools, and trained teachers. 

The National Recreation Association was founded 
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in 1906. Joseph Lee of Boston, Massachusetts, was 

one of the original members. It was he who said, 

‘The boy without a playground is father to the man 

without a job.’’ The slogan of the Association, “‘A 

game for every boy and girl and every boy and girl in 

a game’’ was enthusiastically received. Playgrounds 

and recreation buildings sprang up all over the coun- 

try. Money to carry on the work was easily raised, 

leaders were trained and in a very short space of 

time this movement had spread from coast to coast. 

The play appeal ‘‘caught on.’’ Parents, educators, 

and most important of all, boys and girls were en- 

thusiastic about it. It is natural for children to play, 
to sing, dance, have fun and here was an association 

made up of men and women who were willing to give 
of their time, their energy, and their money to see 

that children and adults were given play spaces and 

play buildings. It is no wonder that this movement 

was popular and is still spreading. 

The World War and the examination of the young 
men who entered the service in the Army, Navy, and 

Marine Corps showed a condition of physical unfit- 
ness that was a surprise and a shock to the thinking 
people of the country. The Provost Marshal Gen- 
eral’s report of December 20, 1917, showed that al- 

most one-third of the men examined were judged to 
be unfit for service as soldiers. 

Millions of dollars were spent for the recreation 

and physical contests of the soldiers and sailors dur- 
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ing the war. The military and naval authorities rec- 
ognized the importance of regular exercise and 
elaborate programs of plays, games, athletics, box- 
ing, and wrestling were set up. The conditions dis- 
closed by the physical examinations during the 
World War did much to foster sentiment favorable 
to State Legislation for either permissive or manda- 
tory laws pertaining to the teaching of health and 
physical education. By permissive legislation is 
meant that cities or school districts might set aside 
necessary time in the school program for physical 
education and apportion money from the school bud- 
get to put the program into effect. Mandatory legis- 
lation means that school districts must provide for 
the financial support, the teaching, and the super- 
vision of physical education. 

At present some thirty-six states in this country 

have permissive or mandatory laws governing the 
teaching of physical education. This number repre- 
sents about 90% of ali the public school children in 

the United States. 
Practically all private school and colleges have ex- 

tensive programs. Athletics, games, swimming, the 

arts of self-defense, e.g., boxing, wrestling, and fenc- 

ing, are considered as essential in the education of 

the students in these institutions. 
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AIMS AND IDEALS OF PHYSICAL 

EDUCATION 

Mind and Body Are One: 
The old belief that one could educate either the 

mind or the body without considering the other part 

has long been discredited. Man is a unity. His 
thoughts and emotions affect his body. His body 
condition affects his ability to think and to act. The 
emotions of joy and happiness favor digestion and 
good will, while those of fear or anger cause a ces- 
sation of the digestion processes and put the body 
on a fighting basis either to get away from the thing 
it fears or toward the thing it wants to pa 

Exercise Necessary to Life: /-» Sep ets er | je 4 A 

The beating of the heart, the frenthinen in and out 
of air, the digestion of food, and the functions of 

the nervous system are all examples of energy or 
work. Life is action. It depends upon good food, 

sunshine, clean air, exercise, and the following of 

good health rules. Energy is at its lowest level when 

we awake. We then wash and eat breakfast or ‘‘stoke 

our furnace’’ and the energy scale rises until it 

reaches a high point at about eleven o’clock in the 
morning. It then gradually runs down only to rise 

again after our noonday meal. It runs down in the 
late afternoon, rises after dinner, and goes down 

again as bed time approaches. Energy comes as a 

force from within. Exercise in the form of play, 
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games, athletics, dancing, swimming, skating, hik- 
ing, etc., all are conducive to the production of 

energy and the enjoyment of life. 

Aim of Physical Education: 

Dr. J. F. Williams of Teachers College, Columbia 

University, has stated, ‘‘Physical education should 
aim to provide an opportunity for the individual to 

act in situations that are _physically wholesome, 

pena. stimulating and satisfying, and socially 
“sound.” 

In other words, boys and girls should be provided 

with clean, modern, well-ventilated gymnasiums and 

well kept playgrounds. The equipment should be of 
the best. The costumes of the pupils taking part should 

be neat and allow for easy movement. ‘The exercise 

should be fitted to the individual needs of the pupils. 
It is futile to give a prescription of general exercise 

to young and old, tall and short, fat and thin, anemic 

and full blooded, lazy and energetic, and expect that 

all will profit from such a procedure. The exercises 
should be given in the out-of-doors whenever weather 
conditions will permit. There should be joy, hap- 

piness, and satisfaction in the exercises. 

Competitive Athletics and Games: 

These activities appeal to young and old alike. 

They are as old as man. It is natural to compete 
against some one else. Young children run to see 
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who can win the race. Girls and boys play baseball, 

soccer, field hockey, basketball, football, and take 

part in track and field athletics for the fun of it and 

also to win victories. Some young adults and many 

men and women play tennis and golf to get out of 

doors, for social contacts, but also to win. For as 

one ex-college president has said, ‘‘It is not in victory 

alone that we get our thrill, but also in honorably 

contending for it.”’ 

Prayer of a Sportsman: 

‘‘Dear Lord, in the battle that goes on through life, 

I ask but a field that is fair; 

A chance that is equal with all in the strife, 

A courage to strive and to dare. 

If I should win, let it be by the code 

With my faith and my honor held high; 

If I should lose, let me stand by the road 

And cheer as the winners go by.”’ 
—Brayley. 

Fourteen Points in Good Sportsmanship: 

A GOOD SPORT 

Does: Does Not: 

1. Play fair at all times; Chaat 
1 a ? 

s sea Per be ae Quit; is ae! yellow ; 

4. Play for joy of playing Lose his temper though 

and success of team; wronged ; 

5. Good team work; Play for money or other 

6. Keep training rules; reward ; 
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7. Obey orders of coach or Play to grandstand; 

captain. Abuse his body; 
8. Do his best in all school gyi, 

work; 
9. Back his team in every Neglect his studies; 

honest way but— 

10. Always give his opponent 

Bet—betting is not necessary 

to show loyalty ; 

Take any technical advantage, 

but treats visiting players as 

guests ; 

a square deal; 

11. Show respect to officials, 

accept adverse decisions 

gracefully, and expect offi- 

cials to enforce rules. 

Blame officials for defeat, crab, 

kick, nor complain. 

When He Loses: 

12. Congratulates the winner; Does not show his disappoint- 

gives his opponent full 

credit under most trying 

circumstances; learns to cor- 

ment; is not a_sorehead; 

does not alibi; does not make 

excuses. 

rect his faults through 

failures. 

When He Wins: 

13. Is generous, modest, con- Does not boast; does not crow; 

siderate. does not rub it in. 

At All Times: 

Does nothing unworthy of a 

gentleman and a 100 per 

cent American. 

14. Is true to his highest ideals. 

—Daniel Chase, formerly New York 

State Director of Physical Education. 
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THE AGE OF CHIVALRY 
The Preliminaries and the End of a Combat. 

What Constitutes a SportsmanP 

Professor Kennedy of Princeton University who 
at one time acted as President of the National Col- 
legiate Athletic Association says, ‘‘A Sportsman is 

one who loves the game for its own sake; who has a 
scrupulous regard for the rules of fair play and 
strives under these rules to pit his best against the 

best of an opponent whom he respects; who admires 

excellence in the game for its own sake and who pays 
an instinctive tribute of respect to excellence whether 
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it be his own or that of an opponent; who in the stress 
of competition strives to the uttermost without 
descent to breach of rule or vindictive spirit; who 
hates a quitter, an alibi, or a boast; who in the course 

of the game preserves courage in the face of odds, 
and dignity, self-respect, and good will in the pres- 
ence of defeat; who wishes an amateur game to be 
played by amateurs and not by masquerading pro- 

fessionals; who delights to meet all comers upon the 
democratic fields of sport with a recognition that it 
is well for youth to have this early training in the 

knowledge that in the life of a great democracy he is 
the better man who proves it. These, though by no 
means all, are some of the important elements in that 
fine and subtle attitude of mind called sportsman- 

ship.” 9g¢nG- 26 Ms 

National Collegiate Athletic Association: 

Associations to guide, direct, and supervise high 

school athletics have ceme into being as the athletic 
movement has spread and therefore it may help to 
present the platform of the National Collegiate 
Athletic Association. The provisions are important 

and wholesome. 
The purposes of the Association are: 

1. The upholding of the principle of institutional control of, 

and responsibility for, all collegiate sports. 

2. The stimulation and improvement of intramural and 

intercollegiate athletic sports. 
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3. The promotion of physical exercise among the students 

of the educational institutions of the United States. 

4. The establishment of a uniform law of amateurism and 

of the principles of amateur sports. 

5. The encouragement of the adoption by its constituent 

members of strict eligibility rules to comply with high 

standards of scholarship, amateur standing, and good 

sportsmanship. 

6. The formulation, copyrighting, and publication of rules 

of play for the government of collegiate sports. 

7. The supervision of the regulation and conduct, by its 

constituent members, of intercollegiate sports in regional 

and national collegiate athletic contests, and the preserva- 

tion of collegiate athletic records. 

8. In general, the study of the various phases of competitive 

athletics, physical training, and allied problems, the 

establishment of standards for amateur sports, and the 

promotion of the adoption of recommended measures, to 

the end that the colleges and universities of the United 

States may maintain their athletic activities on a high 

plane and may make efficient use of sports for char- 

acter building. 

. Athletic Competition for Girls: 

For many years it was not considered proper for 

a girl to take part in competitive athletics and games. 

This very narrow viewpoint has gradually given 

way to a condition wherein girls and young women 

compete in practically all of the major games. 

Unfortunately, abuses have arisen and mistakes have 

been made. But many of these are being or have 

been corrected. The credit for this correction belongs 
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to those farsighted, intelligent, and sympathetic 
women who have codperated with Mrs. Herbert 
Hoover in formulating the platform of the Women’s 
Division of the National Amateur Athletic Feder- 
ation. 

“Platform of the Women’s Division: 
National Amateur Athletic Federation of America 

Adopted at the First Annual Meeting, Chicago, IIl., April 22, 1924 

1. The Women’s Division of the National Amateur Athletic 

Federation of America believes in the spirit of play for its own 

sake, and works for the promotion of physical activity for the 

largest possible proportion of persons in any given group, in 

forms suitable to individual needs and capacities, under leader- 

ship and environmental conditions that foster health, physical 

efficiency, and the development of good citizenship. 

2. To accomplish this ideal for women and girls, it aims: 

(a) To promote programs of physical activities for all mem- 

bers of given social groups rather than for a limited number 

chosen for their physical prowess; 

(b) to protect athletics from exploitation for the enjoyment 

of the spectator or for the athletic reputation or commercial 

advantage of any institutiow or organization ; 

(c) to stress enjoyment of the sport and the development of 

sportsmanship, and to minimize the emphasis placed on indi- 

vidual accomplishment and the winning of championships; 

(d) to eliminate types and systems of competition which put 

the emphasis upon individual accomplishment and winning 

rather than upon stressing the enjoyment of the sport and the 

development of sportsmanship among the many; 

(e) to restrict recognition for athletic accomplishment to 

awards which are symbolical and which have the least possible 

intrinsic value; 
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(f) to discourage sensational publicity, to guide publicity 

along educational lines, and to stress through it the sport 

rather than the individual or group competitor ; 

(g) to put well-trained, and properly qualified women in 

immediate charge of athletic and other physical education 

activities ; 

(h) to work toward placing the administration as well as 

the immediate leadership of all physical education activities for 

girls and women in the hands of well-trained and properly 

qualified women ; 

(i) to secure adequate medical examination and medical 

follow-up advice as a basis for participation in physical 

activities ; 

(j) to provide sanitary and adequate environment and 

facilities for all physical activities ; 

(k) to work for such adequate time allotment for a physical 

education program as shall meet the needs of the various age 

groups for growth, development, and maintenance of physical 

fitness ; 

(1) to promote a reasonable and sane attitude toward certain 

physiological conditions which may occasion temporary unfitness 

for vigorous athletics, in order that effective safeguards shall 

be maintained. 

(m) to avoid countenancing the sacrifice of an individual’s 

health for the sake of her participation in athletic competition ; 

(n) to promote the adoption of appropriate costumes for the 

various athletic activities ; 

(o) to eliminate gate receipts; 

(p) to discourage athletic competition which involves travel. 

Fundamentals in Athletic and Game Competition for 
Junior and Senior High School Boys and Girls: 

1. There should be a thorough medical examination 

given by a competent physician to every boy or 
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girl who takes part in competitive games or 
sports. Such an examination would determine 

the organic and functional condition of the heart, 

the lungs, and other vital organs of the body. The 
physician could suggest safeguards that would 
help girls and boys from overdoing. He could 

advise with the parents relative to the pupils’ 
physical and medical condition. He could rec- 
ommend against and if necessary forbid com- 
petition when conditions such as a weakened or 
damaged heart, kidney disturbance, malnutri- 

tion, or lack of stamina would indicate that the 

pupil should not take part in strenuous athletic 
or game competition. 

. Parental permission should be secured before 
any pupil is permitted to engage in athletics o1 

games that are practiced and played after school 

hours and on school holidays. The parents have 

a right to know where their children are at all 
times and to decide whether or not they should 
take part in a program that often means long 

hours of practice. It should be said that no 
exercise schedule should interfere with a pupil’s 

regular school work. The boys and girls should 
play the games for the joy and fun derived from 
taking part. Exercise should not be dull, 
monotonous, or uninteresting work and so the 

parents should know of what is going on during 
extra school hours. They should be inter- 
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ested in the games and when possible they should 

attend them. Athletics and games offer interest- 
ing and desirable social contacts for pupils and 

parents. 
3. Parents should be advised of the school’s respon- 

sibility for accidents or injuries incidental to 
practice and games. In general school author- 
ities do not accept any financial responsibility 
for accidents or injuries that take place in prac- 

tice or games. In some cases, however, the school 
athletic association may pay for X-Ray pictures 
if it is necessary to have them taken to help 
determine the extent of an athletic injury. The 
school should provide adequate playing equip- 
ment and take every precaution against acci- 

dents and injuries. The boys taking part in 
interscholastic competition should be well taught, 

carefully trained, and kept from overdoing in 

athletics. A physician should be in attendance 
at football games to render first-aid and to advise 
the coach or athletic director to take out of the 
game any boy who shows evidences of extreme 
fatigue or of an injury that interferes with his 
best performance. 

4 Amateur standards should be rigidly enforced. 
School boy athletics must not be confused with 
professional athletics. The boy plays for the fun 

of it, for the honor of the school and for the 

school letter or other award that symbolizes 
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athletic achievements on the field of compe- 
tition. The professional plays for money. To 
him, it is just another day’s work. It is true 
that he too may love the game and play with 
all the zest and enthusiasm of an amateur. But 
it is his means of earning a living or of helping 
him to do so. No school boy should play for 
money, neither should he play with or against 
players who receive money for their playing. 
Athletic scholarships in colleges are no more 
harmful in themselves than other kinds of schol- 
arships, but when they are used to attract tramp 
athletes, athletes who travel from one college to 
another seeking money offers, they are inde- 
fensible. The athletic scholarship player who 
cares little for his studies and less for the tradi- 
tions and prestige of his college has no place in 

college. So in high school, we should hold fast 
to the definition of an amateur, ‘‘one who prac- 
tices an art for the love of it.”’ 
Scholarship standards should be enforced. No 
boy or girl who is deficient in school work should 
be permitted to represent the school in athletic 
or any other form of competition or exhibition. 

This rule should apply to the school band, 

orchestra, glee, debating, and dramatic clubs. 

The pupils should be permitted to take part in 

the regular physical education classes because 

this is a part of their regular school program, 
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but if they are failing in their studies they should 

be given extra help, coaching, sympathetic un- 

derstanding of their difficulties, and such time 

as is necessary to catch up with their class work. 

The parents, taxpayers, and the teachers have 

a right to expect honest effort and hard work 

from the boys and girls who have the great priv- 

ilege of attending a junior or senior high school, 

and so if athletics with its long hours of practice 

and games keeps the pupil from doing satis- 

factory work in his studies, then he should give 

up athletics until he shows that he can do both. 

Training rules and regulations are necessary for 

good performance and the safeguarding of 

health. Pupils, parents, teachers, and coaches 

should all work together toward the common goal 
of team work, a high plane of conduct, and the 

development of loyalty to self, the school, and 
the community. These latter are traits that are 

not only valuable and worth while in school. 

They are essential for good citizenship and 

ethical conduct. There is a tendency to minimize 

the so-called old time virtues in these days of 

business efficiency. But it is nevertheless true 

that honesty, loyalty, integrity, and faithfulness 

to a good cause are just as worth while, just as 
essential, and vital as they were in the days of 

our ancestors. Athletics and team games will 

never make a gentleman out of a cheat or a ne’er- 
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do-well, neither will they make a scholar out of 
a boy who is either too lazy to do his best or one 
who does not care to learn, but they do provide 
situations that will bring out the qualities of 
truth, sportsmanship, and leadership which may 
be latent in the youth. They will make him 
strong, vigorous, alert, skillful, enthusiastic, and 
cooperative insofar as he is interested and will- 
ing to try and is determined to succeed. 

7. No athletic program is sound or educationally 

justifiable that overworks or ‘‘burns out’’ a boy 
in competition. There have been many fine 
school-boy athletes who have been made to com- 

pete beyond their powers of recuperation. A 
coach who uses a boy’s speed or strength to build 
up his (the coach’s) reputation is a traitor to his 
profession and a thief of the boy’s strength and 

vitality. 

GAMES FOR THE UPPER GRADES 

1. Shuttle Relay: 

Number of Players—20-100. 

Place—Out of doors or in gymnasium. 
Formation—The players are divided into two or 

more groups of equal numbers. Each group in turn 

is divided into two divisions, which stand facing each 

other in single file, with the leader of each division 

toeing a starting line. There should be from fifty to 

one hundred and fifty feet between the starting lines. 
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Object—Each team tries to have its last runner 
dash across the finishing line before the other team 

finishes running. 
The Game—At a signal, the leaders on one side of 

the ground run forward, but instead of touching a 

goal or terminal line at the opposite end of the 
ground, the runner ‘‘touches off’’ the leader of the 
line facing him, and passes at once away from the 

playing space. He should not line up again with his 
team. The player thus touched dashes forward in 
his turn and touches the first player in the file facing 

him, from which No. 1 came, and passes off game 
limits. Each player thus runs only in one direction, 

instead of in two, as in a single relay race. The team 
wins whose last player first dashes across the start- 
ing line opposite him. 

Note:—As in single relay race, this may be played by handing a 

flag from one runner to the next, instead of touching off. If flag be 

used, it should not be on a stick, because of danger to the eyes. This 

game may also be played with strict observance of athletic rules. The 

first runners should be started with signals “On your mark!” “Get 

set!” “Go!” There should be a judge to watch fouls for each division 

of each team and two judges at the finish. Fouls consist in starting 

over the line, even with part of the foot, before being touched off, or 

in a failure actually to touch. 

2. Arch Goal Ball: 

Number of Players—8-12 on a team. 
Place—Playground or gymnasium. 
Equipment—Basketball and basketball goal. 
Players—The players are divided into seven 

groups and line up in single file, in two or more lines 



PHYSICAL EDUCATION 251 

facing a basketball goal. Each line has a busketball 
and stands behind a starting line. 
Object—Each team tries to finish first by having 

the last man in the team cross the starting line before 
the others have finished. 

The Game—At a signal, each leader passes the ball 
backward overhead. The next player takes it and 
passes it in the same way, and so on, to the end of the 
line. When the last player receives the ball, he runs 
forward and tries to throw it into the basket, stand- 
ing on a line marked from five to ten feet from the 
goal. He is allowed but one throw, then quickly takes 
his place at the front of his line and at once passes 
the ball backward overhead. The last player, in turn, 
runs forward to cross the starting line. 

3. Jump the Shot: 

Number of Players—10-60. 
Equipment—A bean bag or other soft article is 

tied to the end of a ten-foot rope. 
Formation—The players stand in a circle, with 

one in the center holding the rope. 
The Game—The center player swings the rope 

around to describe a large circle on the floor, with a 

sufficient length of rope to place the bag in line with 

the feet of those in the circle. The circle players jump 

to avoid being caught around the ankles by the rope. 

Anyone caught in this way retires from the circle. 

The player wins who longest retains his place. 
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Note:—This game may be varied by alternate players in the circle 

representing a team. A point is scored against the team whose player 

is caught by the rope. The team with the lowest score after a given 

time limit wins the game. In this variation no player when hit retires 

from the circle. 

4. Bat Ball: 

Number of Players—12-15 on a team. 

Place—Out of doors, or in gymnasium. 

Equipment—Volley or Basketball. 

Bases—(a) Batsman’s base or home base, a con- 

venient flat object. (b) 15 foot line (15 feet from 

base a) drawn in dust or indicated by handkerchiefs. 

(c) Runner’s base (at least 50 feet from base a). 

Runner’s base may be a jumping standard, mat, 

large stone, small tree, or any other convenient 

object. 

Formation—Players are divided into two teams of 

equal numbers. One side is at bat while the other side 

is scattered promiscuously over the field. 
Object—Each team tries to score the most runs. 
Game—Batsman tosses up ball and bats it with 

vpen palm (one chance only). The ball must at least 
pass the 15 foot line. Upon hitting the ball, batsman 
runs around runner’s base, going to right and back 

to home base. Runner is safe after crossing 15 foot 

line on return. 

2. Runner is out: (a) When ball is not batted 

beyond 15 foot line; (b) When batted ball is caught 
by a fielder; (¢) When hit by ball thrown by fielder. 
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3. Fielder cannot advance, run or walk, with ball, 
but must throw from spot where the ball was picked 
up or caught. The ball should be passed from fielder 
to fielder in order to make shorter, more accurate 
throws at runner. 

4. Fielder cannot hold ball more than 3 seconds 
(count 1, 2, 3). 

5. Batting side changes as soon as all on one side 
have had a turn at bat. 

6. Each run scores one point. 

7. Penalty for fouls indicated in 3 and 4. 
8. Time—Game can be played a definite length of 

time or a certain number of innings. 

5. Human Hurdle Relay: 

Number of Players—20-100. 

Place—Out of doors, or in gymnasium. 
Formation—The players are divided into four or 

more circles, equal in number. The circles are in 
single formation facing outward. Players are seated 
on floor, with legs extended, feet pointing away from 
the center of circle. A space of at least one foot 

should be between each pupil. 
Object—Each team endeavors to have all its play- 

ers finish the hurdling of the feet and return to their 

original places before the other team finishes. 
The Game—Count off from right to left. At com- 

mand, No. 1 stands, immediately facing to the right, 
runs and jumps over the extended legs of all pupils 
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until he reaches his former position, then sits down 

and touches off. No. 2 stands, facing to the right 

and follows a like procedure. He returns to original 

position and touches off No. 3. Each pupil in a like 

manner, executes the above. The last individual upon 

reaching his original position becomes seated and 

raises his hand to designate that he has finished. 

The team wins whose last player is first to reach his 

original sitting position, providing fouls have not 

been committed. 
Fouls—1. Failure to jump over extended legs. 

2. Touching off before becoming seated. 
3. Jumping over more than one player at a 

time. 
Note:—This game may be varied as follows—As soon as No. 1 

has jumped over the feet of No. 2, the latter immediately stands and 

follows No. 1. In turn, No. 3, 4, ete., follow, continuing the run- 

ning and jumping as described above. When the original place in 

the circle of each player is reached, he must sit down immediately in 

order that the players following him may jump over his feet. The 

last pupil remains standing after passing over all the extended legs 

and reaching his place. The team wins whose last player reaches 

original position first and is standing, provided no fouls have been 

committed. 

6. Kick Base Ball: 

Number of Players—18-25. 

Place—Out of doors, baseball diamond. 
Equipment—Soecer football. 
Formation—The ground is marked off and the 

players arranged similar to the regular game of play- 
ground baseball. 
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Object—Each team tries to score the most runs. 
The Game—The pitcher delivers the ball by rolling 

it on the ground to the kicker, who stands on a home 
plate three feet square. The kicker, of course, en- 
deavors to kick the ball fair. A ball that crosses the 
home plate, higher than the knees of the kicker, is 
called a ball, unless the player kicks at it. A player 
may also be put out if he is hit with ball when off 
any base. In all other respects the game is played 
like baseball. : 

7. Leap Frog Relay: 

Number of Players—10-60. 
Place—Out of doors, or in gymnasium. 
Formation—Two teams of equal number are ar- 

ranged in file formation according to size. A starting 
line is drawn across one end of the playing space. A 
finishing line or wall is designated as a goal at the 

other end. 
Object—Each team endeavors to have its last 

player execute the required leaping, touch the wall, 

and dash over the starting line before the other team 

finishes. 
Game—On a given signal, No. 1 of each column of 

files advances 2 ft., faces to the right (or left), and 
makes a back. The next player immediately runs and 

jumps over No. 1 and makes a back, one pace in 
front of the first player. The third player proceeds 
and so on until all are down. Then the first player 



256 PERSONAL AND PUBLIC HEALTH 

stands, runs, and jumps over all the backs in succes- 

sion, tags the wall, and proceeds to the starting line. 

The second player as soon as No. 1 has cleared his 

back immediately stands, faces forward, jumps over 

all backs, and runs to starting position passing by 

way of left side to rear of No. 1. All players follow 

in a like manner. The team wins whose last player 

having touched the wall, is first to dash over the 

starting line. 

Fouls—(1) Failure to jump over all backs and tag 

wall. 

(2) After touching wall must turn left 

about and run along line of backs to 
original starting position. 

8)-Tug of War: 

Number of Players—10-80. 

Place—Out of doors, or in gymnasium. 

Equipment—A long, strong rope. 

Formation—The players are divided into two 

teams. The teams line up in single file on either side 

of and facing a line. Each player grasps the rope 

with both hands. A mark is made at the exact middle 

of the rope to coincide with the starting line. 

Object—Each team tries to pull the other team 

over the line. 

Game—At a starting signal, each team pulls on the 
rope. After a designated time limit, the referee an- 
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nounces which team has pulled the greater amount 
of the opposing side’s rope over the line. 
Comments—The game may be varied as follows :— 

(a) The team wins which first pulls 5, 10, or all of the 
players of the opposing team over the line. (b) Start- 
ing from a kneeling position. (c) Starting from a 
sitting position. (d) Starting from a lying position. 

9. Progressive Dodge Ball: 

Number of Players—20-60. 

Place—Out of doors, or in gymnasium. 
Hquipment—Basketbail. 

Formation—The ground is divided into three equat 
courts, each thirty by thirty feet. The end courts 

may be shorter if equal space be not available. The 
players are divided into three equal teams, which 

may be designated by colors, red, white, and blue. 
There is one referee for the game who also acts as 

scorekeeper. At the opening of the game, the twe 

teams line up, each on its inner boundary line, each 

player standing with one foot at the line. The center 
team is grouped near the middle of the center court. 
The teams change courts at the end of each inning, 

and the line up just described is resumed at the open- 

ing of each inning. 

Object—To hit opposing players with a flying ball 

(not a bounce). A player is ‘‘out’’ if he steps out of 

his court to avoid being hit. The two end teams play 

against the center team (but not against each other), 
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and the center team also plays the ball in an aggres- 

sive game, trying to hit players on either of the end 

teams. 

The Game—The game is played in three innings, 

each of five or more minutes duration. The different 

teams will be in different courts for each inning lined 

up as described above. After the ball has been put 

regularly in play, teams may only secure the ball 

when it has been played into their own court. After 

the ball has been put into play, the player catching 
it runs either to the left or right boundary line of 
his field and throws the ball at one of the opposing 

players (red or blue). These players, meanwhile, 

immediately upon hearing the whistle, should have 

run toward the rear of their courts to lessen the 

chances of being hit. The ball is then thrown back 

and forth until some one is hit. The player hit leaves 

the field and play is resumed. The player who gets 
the ball either runs up to the boundary line and 
throws it at his opponent or passes the ball to some 

other player in his own team who does this. The 
opponents try to avoid being hit. A ball thrown by 
either end team across the center court, may be 
caught by a player on the opposite end. A player is 

not out if the thrower of the ball overstepped the 

boundary line while throwing. The only kind of hit 

that puts a player out is one from a ball ‘‘on the fly”’ 
thrown from behind a boundary line. Players may 

dodge in any way they choose, but a hit from a flying 
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ball on any part of the person or clothing puts a 
player out. At the close of each inning the teams 
change in regular order from right to left. That is 
the Blue team moves to the center, the White team 
to the left court and the Red team to the right court. 
For the third inning another change is made. Then 
a new inning is started and the teams change courts, 
all players who have been hit and are out, return to 

their respective teams. Each inning begins, there- 
fore, with full teams. 

Duties of Referee—(1) Puts the ball in play by 

tossing it to the center team, and at the same time 
blows his whistle as a signal for the game to start. 
(2) Blows his whistle whenever a player is hit. The 
player who has been hit leaves the court. (3) Blows 
his whistle for play to resume. (4) Calls time for the 
close of innings. 
Score—A score is kept for each team for each of 

the three innings and consists of a count of the 
players who have beer. hit (put out), during the 

inning. The team wins which at the close of three 
innings has the smallest score; that is, has had the 
smallest number of players hit. 

10. Volley Ball: 

Number of Players—10-30. 

Place—Playground, or in gymnasium. 

Equipment—-Volley ball, tennis or volley ball net. 

Ground—For large teams, this game should be 
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played on a ground measuring fifty feet long and 

twenty-five feet wide. A tennis net or a net two feet 

wide, is stretched across the center of the ground, 

from side to side, extending one or two feet beyond 

the boundary on either side. The upper edge should 

be from six feet six inches to seven feet above the 

ground. 

Players—The players are evenly divided into two 

teams; the players scatter over their respective courts 

without special arrangement. There is a captain for 

each side. An umpire is desirable. 

Object—Hach team tries to keep the ball in lively 

play toward its opponents’ court, as each team scores 

only on its opponents’ failure to return the ball or 

keep it in the air. 

The Game—The ball is put in play by being served 

by a selected member of either team, who should 

stand at the rear of his court with one foot on the 

rear boundary line and the other behind the line. 

From this position the ball is tossed upward lightly 

from one hand and batted with the open palm of the 

other hand, over the net into the opponents’ court. 

The server has two trials. A served ball may be 

assisted on its course by any other players on the 

server’s side, using one or both hands (open palm), 

no player so assisting the ball on the serve may strike 

it more than twice in succession, and the server under 

such circumstances may not strike it more than once ; 

but should the ball then fail to land in the opponents’ 
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court, the server loses his second serve. In serving, 
the ball must be batted at least ten feet by the server 
before being touched off by any other player on his 
side. If return ball hits a player on the server’s 
side and bounces into the opponents’ court, it is con- 
sidered in play. The players on a side take turns in 

serving. A ball which bounds back into the court 
after striking any other object except the floor or 
ceiling is still in play. In sending ball across net, 
player should aim for an unprotected part of oppo- 
nents’ court, or try in other ways to place them at 
disadvantage. The service changes to opposite side 
when the serving side: (a) allows the ball to touch 
the floor; (b) knocks it out of bounds; (ec) fails to 
return it to the opponents; (d) when ball hits net 
during service; (e) when served ball falls outside 
opponents’ court; (f) when player on serving side 
touches net at any time. 

Score—The game consists of twenty-one points. 
Only the serving side scores. One point is scored 

when: (a) a good serve is unreturned; (b) any time 
when the opponents fail to return a ball which is in 

play; (c) when the receiving side touches the net. 
(Failure of serving side to return ball to opponents’ 

court, merely puts them out. The serve passes to 
opponents and no score is made.) 

Scoring on fouls—(a) touching net by a player on 

receiving side, allows serving side one point; (b) a 

ball sent under net counts one for opposing side; 
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(c) if ball strikes any object outside court and bounds 

back, although it is still in play, it counts one for 
opposing side. A ball sent out of bounds in returning 

a service scores one point for opposing team. One 
point is scored for opponents whenever a player 

catches ball or holds it for even an instant. 

11. Fox and Geese: 
Number of Players—10-30. 
Place—Out of doors, or in gymnasium. 
Formation—One player is chosen to be the Fox, 

another to be the Gander. The remaining players are 
the Geese, who line up in single file back of the 

Gander, each with his hands on the shoulders of the 
one next in front. 

Object—The Fox tries to tag the last Goose in 
the line. 

The Game—The Gander swings his flock, keeping 
in front of the Fox in order to prevent him from 

tagging the last Goose. He may spread out his arms 

and dodge around in any way he sees fit to circum- 
vent the efforts of the Fox. Should the Fox succeed 
in getting past the Gander and tagging the last 
Goose, the last Goose becomes Fox and the Fox 
becomes the Gander. 

12. Fox and Geese Dodge Ball: 

Number of Players—20-60. 
Place—Out of doors, or in gymnasium. 
Equipment—Basketball. 
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Formation—About twelve or fifteen of the players 
form in single file and stand in the center of a circle 
formed by the remaining players. The first player of 
the file is called the ‘‘Gander,’”’ the others are the 
‘‘Geese.’’ They place their hands on the hips of the 
players next in front. 

Object—The players of the circle try to hit the 
last Goose in the file with the basketball. 

The Game—At a signal from a leader, the ball is 
passed swiftly around and across the circle. The 
Gander tries to keep the end Goose from being hit 
by swinging his file from side to side and at the same 
time batting the ball away. If the end Goose is hit, he 

joins the players in the circle and tries to help elimi- 
nate the other Geese. To keep up the interest of the 
game, it is advisable to change the players often, per- 

mitting the circle players to become Geese, and vice 

versa. 

13. Blue and White: 

Number of Players—10-50. 

Place—Out of doors, or in gymnasium. 

Equipment—A 12-inch disk of cardboard painted 

Blue on one side. 

Formation—Class is divided into two equal teams. 

They stand in two ranks, facing each other and sepa- 

rated by a strip of neutral ground about five feet 

wide. One rank is named White and the other Blue. 
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At each end of the field behind the players a goal or 

safety territory is designated. 

Object—Each team tries to capture the greatest 

number of opponents. 

The Game—A leader tosses the disk in the air, 

allowing the pupils to see the side exposed, and then 

calls Blue or White, according to whichever side 

turns uppermost. The team whose name has been 

called, immediately runs to its goal of safety pursued 

by the opponents who endeavor to tag aS many as 

possible before they reach safety. Every one caught 

before reaching the goal is taken prisoner and must 

join the opposing team. The remaining players re- 

turn to their original positions and the game con- 

tinues. The side which has caught the greatest num- 

ber of opponents in a stated length of time is de- 

elared the winner 

aS 
44, All Up Relay: 

Number of Players—10-60. 

Place—Out of doors, in gymnasium, or classroom. 

Equipment—Three Indian clubs for each team. 

Formation—The players are divided into two or 

more teams of equal numbers which compete against 

each other. The different groups line up in single file 

behind a starting line drawn on the ground. Directly 

in front of each team, at the opposite end of the run- 

ning space which should be from 20 to 50 ft. long, are 

drawn two circles, each 3 ft. in diameter and placed 
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side by side, with rims touching. In one of the cireles 
of each pair three Indian clubs are placed. 
Game—On a signal, number one of each file runs 

forward and with one hand only, changes the clubs 
from one circle to the other. Each club must be made 
to stand and none must touch the outline of the circle. 
As soon as each player finishes this, he runs back to 
his file, touches the next player on the hand and 
passes off, back of the line. The second player should 
be waiting for this touch off with toe on the starting 
line and hand outstretched. This second player, on 

receiving the touch off runs forward to the circle 
and changes the clubs from the second ring back to 
the first, observing the same rules of procedure. Each 
player in turn does this, the file winning whose last 
player is first to dash over the starting line on his 
return. 

Note :—This is a very popular game for athletic contest, especially 

for younger girls. When used in this way, an especially careful observa- 

tion for fouls should be kept by official judges. One foul is scored against 

a team for (a) each time a runner starts over the line without the 

touch off. (b) Each time both hands are in play at once in changing the 

clubs. (c) Each club that is not replaced after falling. (d) Each club 

that is left standing anywhere but within the circle for which it was 

intended. When played thus, according to strict athletic rules, the 

teams win in the order finishing plus the smallest score on fouls. If 

team A finishes first with six fouls, team 5B second with four fouls and 

team C third with no fouls, team C wins, being given first place, B sec- 

ond and A third. 

15. Poison Snake: 
Number of Players—10-50. 

Place—Out of doors, or in gymnasium. 
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Equipment—Fifteen Indian clubs. 
Formation—The players join hands to form a 

circle. The Indian clubs are placed in the center of 
the circle, with spaces between them in which a 

player might step. 
Object—The players try, by pushing or pulling 

their comrades by means of the clasped hands, to 
make them knock over the clubs. 

The Game—Any player who overturns a club or 
who unclasps hands must at once leave the circle, the 
elub being replaced. The first players so leaving 

start a ‘‘scrub’’ circle; players disqualified in the 
scrub circle start another in their turn, etc. The 

player wins who is left in the original circle. Where 
several circles have been formed, the several win- 

ners may form a circle at the close and play to deter- 
mine the final winner. 

Note:—This game has possibilities for much sport and skill. The 

agility with which players leap over or pass between the clubs is as 

important a part of the game as the pulling and pushing. The clubs 

should be sufficiently scattered to make it possible for a player to save 

himself in this way. Children may need to have this feature of the 

game pointed out to them. 



UNIT VIII 

REVIEW OF 
ANATOMY, PHYSIOLOGY, AND 

HYGIENE 

I. THE BODY AS A WHOLE 

We are composed of body and spirit. The human 
body has been the subject of interesting study for 
many ages. Wise men and scientists have studied 
the materials of which it is composed, how the parts 
are put together, how the parts work or function, 
how to take the best possible care of each part and 
of the body as a whole. The study of the materials 
of which the body is composed and how they are put 
together is called anatomy. The study of how these 
parts work or function is called physiology. A 
knowledge of some anatomy and physiology is nec- 
essary for a proper understanding of hygiene, the 
science in which we study the rules of health. 

The Body as a Machine: 

The human body has been compared with an auto- 

mobile. The bony skeleton or framework of the body 

corresponds to the chassis of an automobile. The 

body generates heat and power like the motor that 

runs a machine. Energy in the body is produced by 

the oxidation (burning) of fuel in the tissues where 

esses: 
267 
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The proper digestion of foods containing energy. 

A proper supply of oxygen from the lungs. 

The circulation of the blood which distributes 

fuel (digested food) and oxygen to the tissues in 

various parts of the body. 

4. The nervous system that controls or regulates 

all of the body processes. 

Soa der 

Like an automobile, the body requires constant 

attention and frequent inspections. We must be sure 

that all the parts are working properly. Many states 

require regular periodic inspection of all automo- 
biles. The human machine should occasionally be 
checked up by a competent physician. Defects 
should be corrected in order that accidents may be 

avoided. 

Signs of Good Health: 

Health includes mental as well as physical well- 
being. It is often thought of as that condition of 
the body in which each part works in harmony with 
every other part. This includes good physical de- 
velopment earned by proper care and right methods 
of living. Another characteristic of good health is a 
lack of awareness of the body and its parts. When 
the various parts of the body carry on their work 

without troubling us, they are most probably in ex- 

cellent condition. 
Our emotions have an effect on our health. Worry, 

anger, grief, or great excitement, for example, will 

interfere with one’s appetite, or even the proper di- 
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gestion of food. They may interfere with one’s work 
or rest. It is therefore necessary to cultivate good 
mental habits such as cheerfulness and confidence. 
The healthy person is generally unselfish and finds 
happiness and relaxation in helping others. The 
Boy Scout and the Girl Scout organizations afford 
excellent opportunities for the development of these 
traits. 

For Effective Study: 

1. Point out some of the similarities between the body and 
the automobile. 

2. What is meant by good health? 
3. Name some of the rules for the formation of good health 

habits. 

CELL WALL 

PROTOPLASM 

NUCLEUS CELL DIVISION HIGHLY MAGNIFIED 

Cells Are the Units of Body Structure 

The Structure of the Body: 

The body is composed chiefly of protoplasm. In 
its simplest form this is a grayish, jelly-like sub- 

stance composed of carbon, oxygen, calcium, and a 

few other substances. Protoplasm is found in micro- 

scopic units called cells. Cells have three parts: 

1. The cell wall which surrounds the body of the 

cell. 
2. Protoplasm which makes up the body of the cell. 
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3. A tiny life center or nucleus inside the body of 
the cell. 

Cells vary in form or kind according to the pur- 
pose they serve. They make up different kinds of 
tissue: bone tissue, muscle tissue, nerve tissue, and 

CROSS SECTION 
OF 

CCITT 

a 

EPITHEL 
CELLS OF CE 

CROSS SECTION OF 

MUSCLE CELL IAL SHOWING Guat ~~MAGNIFIED => 
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NERVES ARE BUNDLES MUSCLE FIBERS ARE 
NERVE CELLS OF NERVE CELIS&FIBERS| COMPOSED OF CELLS 

All Tissues and Organs of the Body Are Composed 

of Cells 

many others. Hach cell leads its own life. It grows 
and develops. from food materials brought by the 
blood. It excretes or throws off its waste products 
through the cell walls. It responds by movement to 
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such things as heat, light, electricity, and chemicals. 
It reproduces or multiplies by dividing into two 
halves, after which each new part becomes a full 
grown cell like the original. 

Cells grow and develop under conditions of 
healthy living. They need exercise and proper food 
and are benefited by sunshine, fresh air, and rest. 
They sometimes become diseased. Warts are an ex- 
ample of this. Cancers and tumors are also thought 
to be due to an unnatural growth of certain cells. 
Such conditions should never be neglected. 

For Effective Study: 

1. Name the parts of a cell. What else can you tell about 
them? 

2. Name the health habits that benefit the life and growth 

of cells. 

Firm Foundations for the Body: 

The foundations of the body consist of the bony 
framework or skeleton and the muscles attached to 

them. The bones and muscles give strength and 
firmness to the body and enable us to move about, 
run, jump, play, and work. 

II. BONES AND JOINTS 

The Skeleton: 
The skeleton has three main parts consisting of 

(1) the bones of the head, (2) the bones of the body, 

and (3) the bones of the limbs. 
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The skull or cranium is composed of broad, flat, 
or rounded bones firmly joined together. They pro- 
tect the brain. The bones of the face are somewhat 
smaller and form places for the attachment of mus- 
eles that assist in chewing and other muscles that 
help to give expression to the face. The jaw is also 
one of the bones of the face. It contains the teeth 

which are a form of bone. 
The bones of the body or trunk keep the body up- 

right and form protecting cavities for most of our 
vital organs. The spinal column is composed of 
thirty-three bones, or vertebrae. The lower nine 
vertebrae form what is called the lower spine. Each 
vertebrae has an opening through which the spinal 
cord passes. The vertebrae are held together by 
ligaments and small muscles. This gives strength 
to the spinal column, so that it can keep the head 
and body upright. The great number of small bones 
tied together in this way gives to the spinal col- 
umn the flexibility needed for bending, stooping, or 

twisting. 
The side view of the skeleton on page 273 shows 

a number of natural curves in the spinal column, 
from front to back. These natural curves give a 
pleasing effect to the body. Good posture is neces- 
sary to keep these curves in their natural form. A 
eurve of the spinal column from side to side is 
known as a lateral curve. It is not normal, and is 

caused by poor posture or some defect in the bones. 
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The ribs are twelve pairs of hoop-shaped bones 

that extend around the chest cavity thus protecting 

the heart and lungs. In back they are joined to the 

vertebrae. In front the upper seven are joined by 
cartilage to the sternum, or breast bone. The next 
three pairs are attached by their cartilage to the 
cartilage of the seventh rib. The lowest two pairs 
are called floating ribs because their front ends are 
unattached. At the top of the chest cavity is the 
collar bone or clavicle, and just in back is the shoul- 
der blade or scapula. There are two of each of these 
bones, one on each side. Muscles cover the ribs and 
raise them in the movements of breathing. 

The pelvis, or hip bones, form the base of the ab- 
domen. They contain cup-like cavities into which 
the rounded head of each thigh bone (femur) fits. 
The pelvis or hip bones protect the organs in the re- 
gion below the abdomen such as the bladder and 
rectum. There is a large cup-shaped cavity on the 
outer surfaces of the pelvic bones for articulation 
with the head of the femur or thigh bone. 

Bones of the Arms and Legs: 

The bone of the upper arm is called the humerus. 
It is attached at the top to the scapula (shoulder 
blade) and the clavicle (collar bone). At the lower 
end (elbow) it joins the two bones of the lower arm, 
the radius and the ulna. Then come eight small 

—. =F 



ANATOMY, PHYSIOLOGY, HYGIENE 275 

carpal bones in the fingers called phalanges, three 
in each finger, two in the thumb. 

The bone of the upper leg is called the femur. 
It fits into a rounded socket in the hip bone, or pel- 
vis. The two bones of the lower leg are called the 

NORMAL LONGITUDINAL 
ARCH -OF THE uhOOt, 

Yf 

a) ‘ fle 
IMPRINT OF A NORMAL — IMPRINT OF A FLAT FOOT 

Preserve the Normal Arches of the Foot 

tibia and the fibula. In front of the knee joint is a 
small flat bone called the patella or kneecap. This 
is sometimes injured or dislocated in playing stren- 
uous games like football. There are seven small 
tarsal bones in the ankle, and five metatarsal bones 
in the foot. The fourteen bones in the toes are also 

called phalanges. 
The bones of the foot form two natural arches, 

one from front to heel called the longitudinal arch, 
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and the other not quite so noticeable, running 

across the ball (front) of the foot, and called the 

transverse arch. These arches act like springs in a 

wagon or an automobile and help to prevent jar- 

ring. Muscles and ligaments keep these arches up 

and give them flexibility. When the muscles and 

ligaments become weakened, the arches are low- 

ered, and the resulting condition is known as flat 

feet. Flat feet may be caused by: 

1. The wearing of shoes that do not properly fit the 

feet. 
9. Excessive turning out of the toes in walking. 

3. Occupations that require long standing on hard 

surfaces or other unusual strains. 

4. Poor nutrition resulting in poor muscle tone. 

Treatment of flat feet includes corrective exer- 

cises, proper walking, well fitting shoes, and atten- 

tion to diet. It is well to seek expert medical assist- 

ance. Shoes should be fitted to the feet. Do not 

make your feet fit into the shoe. The shoe should be 

neither too large nor too small. High heels are gen- 

erally harmful. They tend to cramp the toes and to 

spoil the balance of the body. 

Structure of Bones: 

In the beginning of life cartilage appears first. 

As we grow older, bone cells gradually replace the 

cartilage. This is why bones are tough and flexible 

in youth, but hard and brittle in old age. Bones of 
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young people can be more easily bent out of shape. 
Proper posture is very important for them. The 
bones of older people are not easily bent, but do 
break more easily. 

Bones are covered with a thin delicate membrane 
called periosteum. This membrane supports the 
blood vessels that supply the bones. Long bones 
have a hollow shaft filled with marrow, and also 
containing blood vessels and nerves necessary for 
the nourishment of the bone cells. The red corpus- 
cles of the blood are created in the marrow and 
spongy portions of the long bones. 

Health of Bones: 

The following are important aids in the produc- 
tion of good bone tissue: 

1. Bone-building foods which contain plenty of eal- 
cium, such as milk, dairy products, and green, 

leafy vegetables. 

2. Practice of good health habits, play and exercise, 
sunshine, fresh air, rest, and sleep. 

3. Proper posture. 

Abnormal Conditions of Bone Tissue: 

1. Tuberculosis of the bone. It is believed that 

this germ is spread from the meat and milk of tu- 

bercular cattle. Pasteurization makes milk safe, if 

it is kept cool and clean. 
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2. Rickets is a deficiency disease, caused by a 
lack of the sunshine, vitamin D, or minerals needed 
for good bones. It is principally a disease of young 

children, although adults may suffer from its ef- 

fects. 
3. Broken bones. A simple fracture is a break 

where the bone does not come through the skin. A 

compound fracture occurs when the broken bone 
comes through the skin. A green-stick fracture is 

more of a split or partial break in the bone than a 
complete break, as in a simple fracture. 

In case of a broken bone, great care should be 
taken to support the broken part if it is necessary 
to move the injured one before a doctor arrives. 
Avoid movement when possible. 

Joints: 

Connections between bones are called joints. 
They are held together by tough bands of connec- 
tive tissue known as ligaments. The ends of the 
bones are cushioned by soft, smooth cartilage and 
are oiled by a secretion known as synovial fluid. 
Joints are of the following kinds: 

1. Immovable joints like those in the skull of an 
adult. 

2. Movable joints. Some of these permit only lim- 
ited movement, as in the spinal column. Others 
are of a free motion type, permitting many dif- 
ferent kinds of movement. The elbows and knees 
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are examples of hinge joints; the hip and the 
shoulder hall and socket joints. 

Arthritis is a disease that causes a stiffening of 
the joints. It comes from an infection that settles 
in the joints, carried there by the blood. Bad ton- 
sils or abscessed teeth are common causes of such 
an infection. 

A sprain should be treated by cold applications at 
once to keep down the swelling. Later, heat may 
be used to reduce the swelling by increasing the 
circulation of the blood. A sprain should not be 
rubbed or massaged while it remains painful. After 
the pain has gone, massage will help to reduce the 
swelling. For a dislocation, it is well to call a phy- 
sician. Torn ligaments, an injury that often occurs 
at the knee joint in football games, also calls for a 
physician’s treatment, 

For Effective Study: 

1. Name the divisions of the skeleton, and the bones of the 

principal parts. 

2. Explain why the bones of adults are more easily broken 

than those of children. 

3. Name and describe a bone disease. 

4. Name and describe the different kinds of fractures. How 

should a fracture be treated? 

5. Name the different kinds of joints and give an example of 

each. 

6. Name some health habits particularly helpful for the 

proper growth and development of bones. 
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Ill. THE MUSCULAR SYSTEM 
Muscles cover the bones and enclose cavities of 

the skeleton, thus giving the body form and beauty. 
They are also the source of energy and movement. 

All muscles are composed of muscle cells. These 
cells are tied together by connective tissue into 
fibers and bundles to make muscles. Lean meat is 
a good example of muscle tissue. Hach cell is a 
tiny motor that can produce movement by the burn- 
ing of fuel brought to it by the blood. These tiny 
motors working together produce the movements 
of the body. Muscles are arranged in groups, so 

that they may pull and work together. They are 
generally placed in pairs, one set to pull one way 
when needed, and the other set to pull the other 

way when necessary. The biceps and triceps mus- 
eles of the upper arm illustrate this, the biceps 
above and the triceps below. They control the 

movements of the lower arm. 
Muscles are of two kinds. Voluntary muscles are 

responsible for movements that are under our con- 
trol, like walking or lifting. Involuntary muscles 
control activities that are generally thought of as 
beyond our control, like the beating of the heart 
and movements related to breathing, digestion, ex- 
cretions, and other life processes. 

Muscle Tone and Exercise: 

Good “muscle tone” is the reverse of feeling 
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tired. We have good muscle tone when we feel full 
of life and energy, with plenty of strength for the 
activities of everyday life. Regular exercise, prop- 
er food, sufficient rest and sleep, and the other 
health habits help to produce good muscle tone. It 
may be destroyed by too much or too little exercise, 
improper diet, and too little rest and sleep. 

Exercise is possible only through the activity of 
the tiny muscle cells. Extra activity of muscle cells 
creates the need for additional fuel (food) and oxy- 
gen. More waste products must be carried away by 
the blood. The heart beats faster and increases the 
circulation so that these needs may be met. The 
production of this extra energy also increases the 

amount of heat from the extra burning or oxida- 
tion in the tissues. Thus exercise produces addi- 
tional heat in the body. We get rid of this extra 
heat and some of the extra waste matter through 
perspiration. 

Muscles grow and develop through exercise. Ex- 
ercise makes them stronger. Too much work or too 

much exercise, without going through proper train- 

ing, may be harmful in its resulting exhaustion. 

Play and games are good forms of exercise. So also 

is work. Athletic sports of many kinds are valuable. 

Corrective exercises are designed to improve bodily 

faults or defective posture. By using certain mus- 

cles again and again in the same way, we tend to 

develop skills and habits. Proper posture 1s an ex- 
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cellent muscular habit. It should be practiced con- 
tinually whether walking, standing, or sitting. 
Catching a ball is a good example of muscular skill. 

Fatigue: 

Fatigue is a tired feeling in the brain or in the 
muscles due to waste products in the blood caused 
by the rapid burning of fuel. Overfatigue is a dan- 
gerous condition that results from using up energy 
faster than it is stored up. Too much work, play, 
or excitement with too little rest or sleep may cause 
this condition. During rest or sleep, the waste prod- 
ucts that cause fatigue are carried away. A hot 
bath is also helpful in relieving fatigue. Massage 
or “rub-downs” also help to carry off these wastes. 
Rest and warm baths are good for stiff muscles. 

Certain foods are especially valuable for building 
up muscles. They are called proteins. Milk, cheese, 
bread, lean meat, fish, eggs, peas, and beans are 
good muscle-building foods. 

Muscle Injuries: 

1. Bruises are usually caused by blows or bumps 
that tear the muscle fibers and break the tiny blood 
vessels. The “black and blue” appearance is caused 
by the blood that collects in the tissues from the 
broken blood vessels. Cold water should be applied 

at once to check the flow of blood into the injured 
tissues. Warm water may be used later. If the skin 
is broken, a bandage should be used. 

—s. 
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2. Strains are muscle injuries in which the 
tissues are stretched, twisted, or torn. They are 
caused by sudden effort or effort too great for the 
muscles. They should be treated by rest and heat. 
Bandage and tape are sometimes necessary for the 
kind of rest needed. Heat brings extra blood to the 
tissues and helps to carry the excess fluid away 
from the injured part, and thus aids in the healing 
process. 

Pain is nature’s signal that an injured muscle 
should not be used. After the pain is gone, gentle 
massage will be helpful. 

For Effective Study: 

1. Distinguish between the immediate and permanent effects 
of exercise. 

2. What is the difference between voluntary movements and 

involuntary movements? 
3. What causes overfatigue? 

4. Name some rules that seem to be put in games or sports 
to prevent overexercise or too great exhaustion. 

5. Name some muscle-building foods. What are they called? 
6. Make a list of muscular skills. 

7. Make a similar list of muscular habits. 

IV. FOODS 

Uses of Foods: 

Foods are often classified according to their con- 
tribution to the health of the body: 

1. Foods that supply heat and energy. 
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2. Foods that build up and repair tissues. 

3. Foods that help to regulate important body proc- 

esses and protect our health. 

Fuel Foods: 

1. The principal fuel (heat and energy) foods 

are starches, sugars, fats, and oils. The starches 

and sugars are often called carbohydrates. After 

digestion, they are stored in the liver in the form 

of glycogen. As additional fuel is needed by the 

body, glycogen is reconverted into sugar and dis- 

tributed to the tissues by the blood. Fats and oils 

contain about twice the heat value of starches and 

sugars. They are difficult to digest. For this reason 

fried food should be avoided as much as possible. 

Excess starches, sugars, fats, and oils are stored in 

the body in the form of fat. Proteins also have 

some fuel value. 

The fuel value of foods is measured by a unit 

called a calory. A calory is the amount of heat 

needed to raise one pound (about a pint) of water 

four degrees on the Fahrenheit thermometer, or 

one kilogram (about two pints) of water one de- 

gree on the Centigrade thermometer. As a result 

of laboratory experiments, scientists are able to de- 

termine the amount of heat given off in the tissues 

by the burning of various foods as measured in 

calories. 

People who do hard muscular work or exercise 
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need plenty of fuel foods, especially those who 
work out of doors in cold weather. More fuel foods 
are needed by boys and girls as they grow older 
until they reach the end of the growing stage. 

Foods for Growth and Repair: 

Foods which are good for growth and repair are 
called protein and contain an element called nitro- 
gen. Foods that are rich in protein are: lean meat, 
cheese, milk, fish, eggs (the white especially), nuts, 
dried peas and beans, and lentils. During digestion 
of the food, the proteins are converted into amino- 
acids. The body cells select from the blood the par- 
ticular amino-acids that they need. More protein 
is needed by those who are still growing than by 
people who are mature or aged. Those who lead a 
life of muscular activity need more protein than 
those who do not. Too much protein is believed to 
be harmful. Most people do not need to eat meat 
more than once a day. 
Water and mineral saits are also needed for proper 

growth and repair. The body is largely made up of 

water. In one form or another, it is found every- 

where within the body. As a large amount of water 

is lost constantly through the elimination of waste 

and the regulation of body temperature, several 

glasses of water should be taken every day in addi- 

tion to the water that forms a part of the food we 

eat. 
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Among the minerals needed are calcium and phos- 

phorus for teeth and bones, and iron for the 

hemoglobin of the red corpuscles. The hemoglobin 

is the part that carries the oxygen to the tissues. 

Minerals are supplied by milk, whole-grain cereals, 

water, vegetables, fruits, lean meat, and sea foods. 

Regulating and Protecting Foods: 

1. Mineral salts. Calcium is a mineral that is 

needed for many bodily processes such as the con- 

traction of the muscles and the coagulation of the 

blood. Other minerals such as phosphorus, iron, and 

iodine are also needed by the body. Much of the 

mineral salts are lost in body excretions; therefore 

additional mineral salts should be supplied by eat- 

ing such foods as milk, cereals, meat, fish, green 

vegetables, egg yolk, liver, and table salt. 

2. Bulky or coarse foods. These are valuable in 

stimulating the muscles of the intestines, thus aid- 

ing elimination. Such foods include vegetables, 

fruits, and whole cereals. 

3. Foods containing vitamins. Vitamins are sub- 

stances about whose exact nature there is yet much 

to discover, but we do know that they are essential 

to good health and growth. They are found in dif- 

ferent foods and are referred to by letters, such 

as vitamin A, vitamin B, vitamin C, and vitamin D. 

Vitamin A is abundant in milk, butter, cod-liver 

oil, and the green leaves of plants. It is generally 

=—-. 
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associated with color, such as red, yellow, and green. 
It is essential to proper growth and aids the appetite. 

Vitamin B is sometimes split into two parts, B1 
and B2, or else the second part is called vitamin G. 
These two vitamins help to prevent certain “de- 
ficiency” diseases or disorders, B1 for beri-beri and 
B2 for pellagra. Certain vital organs of animals like 
kidney and liver and the coverings of fruits and 
vegetables are rich in these vitamins. They are also 
found in good protein foods and yeast. 

Vitamin C is found in fresh foods, especially in 
fresh, green vegetables and fruits. It has a tendency 
to disappear when food is kept too long or when 
heated. Vitamin C helps to prevent scurvy, another 
deficiency disease. It is valuable in promoting the 
health of the teeth and gums. 

Vitamin D is generally found in oils and fats 
where it has been created by the action of sunlight. 
It is necessary for the proper formation of bones 
and teeth, and is sometimes known as the calcium- 
helper. It helps to prevent rickets, a disease of chil- 
dren in which the bones do not harden properly. It 

ean be formed right in our bodies by the action of 

sunlight which falls directly on the skin. 

4. Water and other beverages. Milk is an excel- 

lent food for supplying liquid to the body. Cocoa 

and chocolate have some food value. Tea and coffee 

are disturbing to the nervous system, and are un- 

desirable for children. 
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A Balanced Diet: 

A safe rule is to eat some of each kind of food, 
but not too much of any one thing. A balanced diet 
is one that contains proper amounts of body-build- 
ers, fuel foods, regulators, and proteins. If the diet 
is varied, it will likely contain all of the various 
elements, vitamins, and regulative foods that your 
body needs. Variety and moderation should be your 
key-words. Overeating should be avoided. 

Reduction of weight by dieting or taking medi- 
cines is dangerous unless prescribed by a doctor. 
Carefully planned exercise is valuable in such eases, 
but it also produces a greater appetite for food. 

Proper Preparation of Foods: 

Food should be kept clean and pure. Good refrig- 
eration is an aid to this. All foods to be eaten raw 

should be earefully washed or cleaned before eat- 
ing. Proper cooking is valuable for other foods for 
the following reasons: 

1. It makes food more attractive and more pal- 
atable. 
It gives variety in diet. 
It makes some foods easier to digest. 
It kills germs. > OO bo 

For Effective Study: 

1. Name the various kinds of foods classed according to their 

uses. 
2. What are vitamins? 
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3. What is a calory? 
4. Describe a balanced diet. Why is it important? 
5. Why is cooking valuable in the preparation of food ? 
6. How can food be kept pure and wholesome? 

V. THE DIGESTIVE SYSTEM 

The Alimentary Canal: 

The alimentary canal is a series of organs begin- 
ning at the mouth and ending with the large intes- 
tine. It is about thirty feet in length and includes 
the mouth, throat, esophagus, stomach, small intes- 
tine, and large intestine. 

In the mouth the teeth grind and tear the food 
into fine particles. The saliva from the salivary 
glands is mixed with the food as it is chewed, soften- 
ing and moistening it so that it can be easily swal- 
lowed. At the same time the digestion of the starches 
is also begun. 
When the food is swallowed, it is prevented from 

going into the trachea or windpipe by a little lid 
called the epiglottis that automatically closes the 
top of the windpipe as we swallow. 

After the food is swallowed, it enters the esopha- 

gus, or gullet, and is pushed downward into the 

stomach by muscular rings. It enters the stomach 

through an opening called the cardiac orifice. 

In the stomach the food is acted upon by the 

gastric juice that pours out from glands in the lin- 

ing of the stomach. The gastric juice contains hydro- 

chloric acid and two other substances (enzymes) 
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SALIVARY GLAND 

ESOPHAGUS 

STOMACH 

PANCREAS 

SMALL INTESTINE 

The Alimentary Canal 

called pepsin and rennin. The hydrochloric acid 

creates an acid condition in the stomach that is nec- 

essary for the digestion of proteins that takes place 

there. The pepsin begins the digestion of protein 

foods, while the rennin begins the digestion of milk, 

changing it into curds. The changing of starch into 

sugar begun in the mouth is not continued in the 

stomach because the acid condition is not favorable 

to it. The muscular walls of the stomach contract 

and churn the food about, thoroughly mixing it with 

the digestive juices. Food, after an ordinary meal, 

remains in the stomach about two hours, depending 
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upon the quantity and kinds of food eaten. Gradu- 
ally the food passes through the other opening of 
the stomach (pyloric orifice) into the small intes- 
tine. 

In the small intestine the partly digested food is 
acted upon by other digestive juices. The pancreatic 
juice from a gland called the pancreas, by means of 
several enzymes, changes starches and sugars into a 
form of sugar that can be used by the body as fuel. 
It contains the digestion of proteins begun in the 
stomach changing them into amino-acids that can 
be absorbed and used by the cells for growth and 
repair. With the help of the bile from the gall blad- 
der, fats and oils are changed into glycerin and 
forms of fatty acid that can be absorbed by the 
blood and used as fuel. The intestinal juice from 
glands in the walls of the intestine helps with the 
digestion of proteins and sugars. In this manner 
the food is changed into nourishing substances that 
are absorbed into the blood and earried to the tis- 

sues. During all of this time, muscles in the walls of 
the small intestine keep the food in motion, mixing 

it well with the juices and gradually moving it along 

the course of its passage through the intestine. This 

generally takes four or five hours. 

The inner surface of the small intestine is covered 

with small hair-like projections called villi. These 

villi contain tiny blood vessels called capillaries and 

other small tubes (lymphatic ducts) called lacteals. 
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These tiny vessels absorb the cream-like mass of 
digested foods. The sugars and amino-acids enter 
the blood in the capillaries, then the veins, pass to 
the liver, and from there finally go to the heart and 
are pumped around the body to the tissues and cells. 
The glycerin and fatty acids from the fats and oils 
are taken up by the lacteals and are emptied into 
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the blood stream by the thoracic duct. (See page 
307, lymphatic circulation.) 

The undigestible and unabsorbed portion of the 
food remaining is passed along by muscular move- 
ment to the large intestine, from which it is ex- 
creted. This material enters the large intestine in 
a fluid state. A large part of the water is absorbed 
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there together with small portions of digested food 
that may have escaped absorption in the small in- 
testine. The remainder collects in the large intes- 
tine and is excreted at intervals by movements of 
the large intestine or bowel. About twenty hours is 
average time for passage through the large intes- 
tine. At the point where the large intestine joins the 
small intestine, there is a small finger-shaped ap- 
pendage known as the appendix. Occasionally this 
organ becomes infected and painful. It should re- 
ceive prompt medical attention. Taking a physic 
under such circumstances has often caused death. 
It is dangerous therefore to take a laxative to re- 
lieve pain in the abdomen. It may have dangerous 
or even fatal results. 

The waste matter collected in the large intestine 
should be eliminated regularly. Prolonged retention 

results in a harmful condition known as constipa- 

tion. To overcome this the following measures may 

be tried: 

1. A glass of water before breakfast. 

2. Going to the toilet at regular times, preferably 

right after breakfast. 

3. Regular exercise, out of doors when possible. 

4. For some people eating coarse, bulky foods as a 

part of their diet. 

5. The use of drugs or laxatives is not desirable un- 

less prescribed by a physician. 
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Aids to Digestion: 

it 
2. 
3. 
4. 
D. 

Wise selection of foods. 
Chew foods thoroughly. 
Avoid overeating. 
Drink water liberally between meals. 
Rest after meals. 

The Liver: 

The liver is the largest organ of the body, weigh- 
ing normally between three and four pounds. It is 
located in the upper right part of the abdomen. It 
is really a large gland. Its uses are as follows: 

ke It secretes the bile and stores it in the gall blad- 
der for use in digesting food in the small intes- 
tine. 

It stores and regulates the supply of sugar car- 
ried by the blood to the tissues. This stored-up 
sugar is in a form called ‘‘glycogen.”’ 

The liver assists in removing a form of waste 
from the blood known as wrea from the kidneys 
and bladder. Urea is the waste product result- 
ing from the breaking down of protein in the 
tissues. 

The liver is an aid in removing and neutralizing 
other poisons formed within the intestine during 
the process of digestion. 

The continued use of aleohol even in moderate 

amounts is harmful to the liver. It hardens and 

injures its cells, thus interfering with its important 
duties. 
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For Effective Study: 

1. Name the parts of the alimentary canal. 

2. Describe the transformation of food that takes place in 
each part. 

3. Name some rules helpful for good digestion. 

4. Name some wise rules covering: 

a. The appendix. 

b. The liver. 

ce. Elimination. 

5. Why should food be chewed thoroughly ? 

\ 

VI. THE MOUTH AND THE NOSE 

The mouth and nose are important entrances or 
“oateways” to the body. They should receive care- 
ful attention. Any interference with normal breath- 
ing calls for a physician’s examination. 

The Teeth: 

The uses of the teeth are: 

1. To cut and grind food. 
2. To assist in making certain sounds in speech. 
3. Important factors in personal appearance. 

The structure of the teeth consists of the follow 

1. Crown, the part above the gums. 

2. Root, the part below the gums, holding the tooth 
in place. 

3. Neck, the point where the root and the crown 

meet. 



298 PERSONAL AND PUBLIC HEALTH 

Za 

Le 
we 
KP 

CAVITY 

N 

N 
N 
<277 <7 
2 

Pe, a 

\ 
S << 

ROOT- ES 

Structure of a Tooth 

The teeth are composed of the following sub- 
stances: 

1. Dentine, a hard ivory-like substance of which 
most of a tooth is composed. 

2. Enamel, the hardest substance in the body, pro- 
tecting all of the exposed portion of a tooth. 

3. Cementum, a hard bone-like substance that covers 
the dentine below the gums. 

4. The pulp consisting of connective tissue cells, 
blood vessels, and nerves in the natural cavity or 
life-center of a tooth. 

Growth: 

Teeth form beneath the gums and gradually grow 
and force their way through. Our first twenty teeth 
are temporary. They gradually loosen and come out 
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to make room for the second set or permanent teeth. 
There are thirty-two of these permanent teeth. They 
start to make their appearance about the age of 
six (“sixth-year molars”). By the age of thirteen 
or fourteen, twenty-eight have normally appeared. 
The last four, or “wisdom” teeth, generally appear 
between the seventeenth and twenty-first years. 

Care of the Teeth: 

1. Teeth, like bones, require much calcium or 
lime. Phosphorus and several vitamins, especially 
vitamins D, C, and A, are also needed. We should 
therefore supply the body with plenty of milk, green 
vegetables, and other foods containing these build- 
ing and protective substances. 

2. Teeth are benefited by exercise. Tough or me- 

dium hard foods that exercise the teeth and gums 
are beneficial. 

3. Avoid biting very hard things or subjecting 
the teeth to extremes of heat and cold. 

4. Prevention of decay. This depends to some ex- 
tent upon body condition, diet, and exercise. Keep- 
ing the teeth clean also helps to prevent decay, be- 
cause decay is started by the decomposition of small 
particles of food that remain between the teeth. This 
causes an acid to form that eats into the enamel and 

dentine. 

5. Visit the dentist for regular inspections. 
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Cleaning the Teeth: 

1. Use a moderately firm brush and twist or roll 

the handle, thus getting into the cracks between the 

teeth. Brush all the surfaces of all the teeth, inside, 

outside, and grinding surfaces. 

2. Use tooth paste or tooth powder. Dental floss 

is useful at times. Mouth washes help to keep the 

mouth and teeth clean. 

Prevention of Infection: 

Disease germs sometimes find a place in the body 

where they can locate, grow, and cause trouble. 

Such a spot is called the focus (plural, foci) of an 

infection. Teeth, nose, and throat as entrances to 

Spread of Decay 

the body offer many such opportunities for germs. 

1. Decayed teeth: Germs grow in the cavities. 

Remedy: Have the dentist repair them; then keep 

the mouth clean. 
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2. Root Canal Infections: These are sometimes 
called abscesses. Remedy: Removal of the infected 
tooth. Otherwise the germs of the infection may be 
carried around by the blood stream and lodge in 
some important organ or tissue. Heart trouble and 
other serious ailments have been traced to infected 
teeth. 

3. Pyorrhea: This is a disease of the gums and 
teeth that causes body infections, as well as loss of 
teeth. Remedy: Dental treatment. It is sometimes 
necessary to extract the teeth concerned. Preven- 
tion is best. Keep the teeth and mouth clean. 

4. Infected Tonsils: The tonsils are two soft, 
fleshy lumps or growths located at the back of the 
mouth near the entrance to the throat. Their sur- 
face contains depressions or crypts that form excel- 
lent lodging places for germs. Tonsillitis is an in- 
flammation due to these germs. Infection of the ton- 
sils may spread through the blood stream to joints, 
heart, or kidneys. Remedy: Tonsillectomy or re- 
moval of the tonsils. It is not a serious operation 
and often results in greatly improved health. 

5. Infected Sinuses: A sinus is a cavity or hollow 
space in one of the bones of the skull. There are 
four pairs of them—in the cheek bones, forehead, 
behind the nose, and at the base of the brain. Kach 

sinus has a tiny opening into the nose. Infections 

such as we have during a cold may thus get into the 

sinuses. Violent blowing of the nose sometimes 
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causes sinus trouble. This kind of infection often 

causes serious trouble. Remedy: Blow the nose gen- 

tly, preferably one nostril at a time. Consult a phy- 

sician, preferably one who specializes in nose and 

throat cases. 
6. Adenoids: The two adenoids are soft pulp- 

like growths in the back of the throat. Young chil- 

dren often have enlarged adenoids. Sometimes they 

are so large that they interfere with breathing and 

so make their removal desirable. The operation is 

a minor one. The adenoids generally disappear as 

people grow older. 

7. Colds: These are infections or inflammations 

of the membranes that line the nose, throat, and 

upper air passages to the lungs. They are infec- 

tions and should receive careful attention. If ne- 

glected, more serious ailments may develop. Great 

eare should be exercised to prevent the spread of 

colds through coughing, spitting, or sneezing. 

For Effective Study: 

1. What are dental “caries” ? 
2. What causes decay in a tooth? 

3. How may the health of the teeth be guarded? 
4. Name seven kinds of infection sometimes found in the nose, 

mouth, or throat. 

5. Describe the proper treatment for each. 

VII. THE BLOOD AND ITS CIRCULATION 

All living things need food, water, and air. Waste 
products must be eliminated. In the human body, 
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with its countless millions of cells, this problem 
also exists. Each cell as a living organism must be 
supplied with the necessities of life, and the wastes 
removed. This is done by means of a fluid called 
the blood circulating through blood vessels called 
arteries, veins, and capillaries. A pump called the 
heart keeps the blood circulating. 

The Blood: 

The circulation of the blood is closely related to 
health. A vigorous circulation promotes personal 
well-being. A weak circulation lessens the efficiency 
of the whole body. The blood helps to regulate the 
temperature of the body (see The Skin), and also 
gives a pinkish or a red color to certain parts of the 
body. 

The blood is composed mostly of a watery fluid 
ealled plasma. Under the microscope, certain small 
bodies will be seen floating in this plasma. They are: 

1. Red corpuscles. These are so small that a drop 
of blood contains several millions of them. They 
are round and flat like coins. A substance called 
hemoglobin in these red corpuscles carries the 
oxygen to the tissues. The carbon dioxide caused 
by the oxidation in the tissues is returned to the 
heart through the blood stream. Iron is an im- 
portant element in the composition of the hemo- 
globin. Such foods as meat, eggs, whole wheat, 
oatmeal, spinach, and other green vegetables are 
especially rich in iron. 
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The Capillaries 

A network of tiny blood ves- 

sels connecting the arteries and 

the veins. 

Red Corpuscles of the Blood 

These tiny bodies give up 

their oxygen and take upcarbon 

dioxide in the capillaries. 

White Corpuscles of the Blood 

These “soldiers” of the body 

can pass right through the thin 

capillary walls to fight invading 

germs, 

White corpuscles. These are of several varieties. 

Most of thom are larger than the red corpuscles. 

There are about 5000 to 7000 in a drop of blood. 

White corpuscles can go right through the walls 

of the capillaries. They attack disease germs and 

gather like the soldiers in an army wherever they 
are needed. Sometimes the white corpuscles are 

killed in their battle with germs. Much of the 
‘nus’? from sores or wounds is composed of the 
dead bodies of our gallant defenders, the white 

corpuscles. 

Platelets, or ‘‘little plates.’’ These are tiny 
round objects, much smaller than the red cor- 

puscles and not so numerous. There are about 
300,000 to a drop of blood. They are believed to 
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be important in stopping the flow of blood from 
a cut or wound by helping to form a clot. 

The Circulation of the Blood: 

The heart is a hollow organ about the size of one’s 
fist. It is pear-shaped with the point or apex down- 
ward. It is divided into four sections, two on each 
side. The upper cavities are called auricles (right 
and left) and the lower ones ventricles (right and 

THE INSIDE 
eo VIEW SHOWING 

CHAMBERS 
AND VALVES 

The Heart 

The dark red impure blood returning from the tis- 

sues laden with waste matter enters the heart by 

the right auricle. This contracts and sends the blood 

into the lower chamber, the right ventricle. From 

there the blood is sent to the lungs to be purified. 
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When the blood returns from the lungs, it enters the 

left auricle, passes into the left ventricle, and from 

there it is pumped out into the aorta, the large artery 

which starts it on its way through other arteries to 

all parts of the body. In the tissues are tiny blood 

vessels called capillaries. These supply nourish- 

ment, fuel, and oxygen to the cells, and receive in 

return waste matter. This causes the blood to change 

to a dark red color. From the capillaries the impure 

blood collects in the veins and returns to the heart. 

The heart is supplied with check valves that pre- 

vent a backward flow of blood and loss of force. 

The two auricles contract at the same time, then the 

two ventricles, after which there is a slight pause 

during which the heart rests. This continues 

throughout our lives. During exercise the heart 

beats faster to supply the cells with their increased 

needs. After exercise is over, the heart generally 

slows down and returns to a normal beat—about 

seventy to seventy-five per minute in children, and 

seventy to seventy-two per minute in adults. You 

ean test this by counting the pulse at the wrist, 

which shows the heart beat. 

Arteries carry blood away from the heart. Ar- 

teries are tough and flexible, with muscular walls. 

This enables them to stretch with the pressure of 

the heart beat. The arteries grow smaller as they 
get farther from the heart, like the branches of a 
tree in relation to the trunk. The capillaries are 
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found in all parts of the body except a few blood- 
less tissues like the hair and the nails. These tissues 
are nourished from their roots beneath the skin. The 
walls of the capillaries are so thin that the plasma 
of the blood can pass through them in order to give 
cells their nourishment. The white corpuscles may 
also pass through these walls. Veins return the 
blood to the heart. They gradually grow larger as 
they approach the heart, until all the blood returns 
to the right auricle through two large veins. As the 
pressure of the heart-beat is not so strong in veins, 
their walls are not so thick as those of arteries. 
Small valves in the veins prevent the blood from 
flowing in the wrong direction. Muscles also assist 
the blood to flow through the veins. Experiments 
indicate that the blood normally completes its cir- 
culation in less than a half minute, about twenty- 
three seconds. 

Circulatory Systems: 

The blood circulates.in three distinct ways: 

1. The Systemic Circulation in which the blood 

leaves the left ventricle of the heart and goes to the 

tissues with oxygen, nourishment, and fuel, return- 

ing again to the heart. 

2. The Lymphatic Circulation in which some of 

the watery plasma of the blood leaves the capillaries 

to enter the cells and tissues. While it is outside 

the capillaries, this fluid is called lymph. Some of 
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this lymph returns again to the blood in the capil- 

laries. The rest of it enters special lymphatic capil- 

laries and ducts which collect lymph and return it 

to the blood by emptying it into a large vein near 

the heart. 
8. The Pulmonary Circulation which carries the 

dark impure blood from the right ventricle of the 

heart to the lungs, from which it returns in purified 

form containing a fresh supply of oxygen to the left 

auricle of the heart. 

Rules for Good Circulation: 

1. Exercise strengthens the heart and the cir- 

culation. Walking and slow running are very bene- 

ficial. Overexercise and overwork injure the heart. 

9. Rest and sleep are beneficial to the heart. 

When the body is resting, the heart has less work to 

do. 
3. Tight waist-bands, belts, garters, and other 

articles of clothing often hinder circulation. 

4. Proper posture is important. Improper pos- 

ture often prevents organs, muscles, and other kinds 

of tissue from receiving a proper supply of blood. 

5. Alcohol is a poison that injures the muscles 

of the heart and blood vessels. It also frequently 

causes more body heat to escape than the body can 

afford to lose. In cold climates, alcohol is especially 

dangerous for this reason. 

6. Tobacco often causes irregular or fluttering 
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beating of the heart and at times even pain in the 
region of the heart. This disturbs normal circula- 
tion. 

7. Violent emotions such as anger and fear cause 
extra work and strain on the heart. Causes of such 
violent emotion should be avoided. 

8. Infections in other parts of the body may be 
carried by the blood to the heart or some other vital 
organ. Tonsillitis, abscessed teeth, chorea (St. Vitus’ 
dance), rheumatism, and scarlet fever often leave 
damaged hearts behind them. Therefore all infec- 
tions should receive careful medical attention. Avoid 
exposing yourself to contagious diseases. Build up 
good body resistance by practicing all the rules of 
personal hygiene. 

First Aid in Bleeding: 

Blood is a precious life fluid. The body tries to 
prevent it from escaping by clotting or coagulation 
when we bleed from a cut or wound. A sticky thread- 
like substance called fibrin forms the clot and seals 
the opening. A clean piece of gauze bound directly 
over the wound will often help the blood to clot. 
In severe or prolonged cases of bleeding, medical 

assistance should be secured. 
When bleeding from an artery, the blood is bright 

red and flows out in spurts or jets. Pressure should 

be applied over the artery between the wound and 

the heart to shut off the supply of blood. This 
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Applying a Tourniquet 

pressure may be supplied by the finger or by a 
tight band called a tourniquet. A piece of cloth, 
leather, or rope is twisted, using a stick to wind it, 
over a pad placed over the artery. As this pressure 
cuts off the entire supply of blood to parts beyond the 
tourniquet, it should be relaxed a little from time 
to time to allow some blood to circulate. 

Blood from a vein is darker and flows out in a 

steady stream. To stop bleeding apply pressure be- 

tween the wound and the extremities of the body. 

Bandage tightly to bring the edges of the wound to- 
gether and assist clotting. For nose bleed pack the 
nose with clean (sterile) cotton or gauze. Tilting the 

head back often helps. : 
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Sterilize all cuts and wounds with iodine or some 

other good antiseptic. 

Removal of Wastes from the Blood: 

These wastes are caused by: 

1. The break-down of cells caused by activity or 
movement. 

2. The waste products left in the blood by the burn- 
ing of oxygen and fuel food in the tissues. 

Such wastes are poisonous if permitted to remain 
in the body. The blood is purified and its wastes 
eliminated in the following ways: 

1. The kidney and bladder. As the blood passes 
through the kidneys, waste materials are re- 
moved and passed on through tubes to the blad- 
der, which stores it until it passes out of the 
body as the urine. Drinking plenty of water is 
helpful to the kidneys. 

2. Through the pores of the skin, as perspiration. 

3. Through the lungs with the expired air. 

For Effective Study: 

1. Compare the circulation of the blood to a transportation 

system. 

2. Describe the composition of the blood. 

3. How may bleeding be stopped? 

4, Name some factors in good circulation of the blood. 

5. Why is good circulation important? 
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VIII. AIR AND RESPIRATION 

The oxygen used in the tissues of the body is tak- 

en from the air in the lungs. When the blood returns 

to the lungs, it brings carbon dioxide (a gas) for 

elimination from the body. Carbon dioxide gas is 

formed when fuel is oxidized to make heat and en- 

ergy. Respiration includes those processes by which 

oxygen is supplied to the tissues, and carbon diox- 

ide is removed from them. Part of it takes place in 

the lungs and part in the tissues. 

We breathe air into the lungs. Breathing in is 

ealled inspiration. Breathing out is called expira- 

tion. Inspiration is caused by the enlargement of 

the chest cavity. This creates a vacuum into which 

air rushes. The enlargement of the chest is caused 

by muscles pulling the ribs upward and outward. A 
large flat muscle called the diaphragm also enlarges 
the chest in a downward direction. This causes the 

abdomen to expand slightly. Expiration is caused 

by a decrease in the size of the chest cavity as the 

ribs are lowered and the return movement of the 

diaphragm. This forces the air out of the lungs. It 

is like the working of a pair of bellows. Adults 

breathe about sixteen to eighteen times a minute, 

younger persons about twenty times. In play or 

work, more oxygen is needed by the tissues and we 

breathe faster to supply these needs. 

Correct Breathing Habits: 

1. Exercise is beneficial. It helps strengthen the 
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muscles used in breathing. Deep breathing exercises 
are often recommended for singers and public speak- 
ers. 

2. Correct posture is necessary in order to permit 
your chest to expand properly. 

3. Tight clothing should be avoided. It may in- 
terfere with the movement of the chest and abdomen 
in breathing. 

4. Special breathing exercises are not necessary. 
When we need more air because of extra work or 

exercise in general, the lungs react automatically 
and effectively. 

Special Forms of Breathing: 

Coughing is a sudden expiration of air from the 
lungs caused by an irritation somewhere in the 
respiratory passages. Sneezing is also a sudden ex- 
piration of air through both the nose and the mouth. 
Both coughing and sneezing are protective devices 
of the body to get rid of the cause of the irritation. 
At such times we should always remember to pro- 
tect others from possible infection. Hiccoughing is 
concerned with the inspiration of air. It is gen- 
erally caused by some irritation of the diaphragm 

caused by a digestive disturbance. It can some- 

times be relieved by coughing, sneezing, or swal- 

lowing cold water. Pulling the tongue forward may 

bring relief. In prolonged attacks, a doctor should 
be consulted. 
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“DIAGRAM OF “DBUE 
RESPIRATORY SYSTEM 

RIGHT LUNG LEFT LUNG 

The Organs of Respiration: 

The chest cavity is rather completely filled with 
two light elastic organs known as the lungs. There 
is one on each side of the body, right and left. Hach 
lung contains a great number of tiny air sacs or 
air cells. The walls of these cells are thin and are 
plentifully supplied with capillaries. As the blood 
passes through these capillaries, the red corpuscles 
pass carbon dioxide into the air sacs and at the 

same time receive a fresh supply of oxygen. 
Air enters the body through the nose or mouth. 

Breathing through the nose helps to warm and 
moisten the air and to clear it of impurities before 

it reaches the lungs. After passing through the 
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nose or mouth the air reaches the larynx, or voice 
box, where the vocal cords are situated. These 
vocal cords are set in motion with the air of ex- 
piration to make many of the sounds used in speech 
and singing. Below the larynx is the windpipe, or 
trachea. The windpipe divides into two smaller 
tubes called bronchi, one going to each lung. These 
divide again and again, like the branches of a tree, 
into smaller passages called bronchial tubes which 
earry the air finally to the tiny air cells. 

The lungs are covered with a thin smooth mem- 
brane called the pleura, which also lines the walls 
of the chest cavity. The pieura is moistened by a 
fluid which enables the two surfaces to slide over 
each other in breathing without irritation. Inflam- 
mation of the pleura is called pleurisy. It should 
receive prompt medical attention. 

Respiration in the tissues has been described on 
page 307 under “The Circulation of the Blood.” 

Protection for the Lugs: 

The lungs are very delicate organs and are care- 
fully protected by ribs and other bones and by lay- 
ers of muscles that enclose the chest cavity. The 
air breathed in often contains impurities, bacteria, 
dust, and harmful gases. The air passages leading 
to the lungs protect them to some extent. 

These air passages are lined with mucous mem- 

brane which is moistened by a mucous secretion. 
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They also contain tiny hairs or cilia that wave back 

and forth. This combination of moist sticky sur- 

faces and waving cilia helps to catch impurities and 

remove them from the air before it reaches the 

lungs. 

Good Air: 

Everyone enjoys fresh air such as we find at the 

seashore, in the mountains, and in the country. It 

makes us feel good and it is good for us. We should 

try to breathe only fresh air at all times, day and 

night, indoors and out of doors. The problem of 

securing good fresh air indoors is called ventilation. 

The conditions for good ventilation require that air 
indoors be of the proper temperature, with a cer- 
tain amount of moisture, and should be moving. 
This requires considerable attention during cold 
weather. We should not permit the air to get too 
hot or too dry. In large buildings ventilating sys- 

tems take care of this. 

During cold weather try to keep the temperature 
for the air indoors about 70°. The source of the heat 
(stoves, registers, or radiators) generally keeps the 

air moving. In warmer weather the windows must 

be opened quite wide to force the air to circulate. 
A tea kettle on a stove supplies some of the needed 

moisture indoors during cold weather. Other devices 
on radiators or in furnaces are used also to supply 
this moisture during cold weather. Very dry air 
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indoors dries up the moisture of mucous membranes 
in the air passages. This weakens our protection 
against dust and germs. 

Dust in the air is dangerous and harmful. Those 
who work in occupations where there is much dust 
should wear masks to protect their lungs. House 
dust or street dust often contains disease germs. 
Dry sweeping and dry dusting stir up these germs 
and should be avoided. Use vacuum cleaners when 
possible and dust with a damp, slightly oiled cloth. 
Some gases are very harmful and workers in cer- 
tain industries must wear gas masks for protection. 
Carbon monoxide, the gas from the exhaust pipe of 
gasoline motors (automobiles, especially) is very 
dangerous. Such a motor should never be run in a 
closed garage or shop. Doors or windows should 
always be open. A small amount can cause death. 
Everyone should be very careful about this. 

Inflammations: 

Since the air passages are so much exposed, the 
delicate mucous membrane often becomes inflamed 

or sore. The letters “‘-itis” at the end of a name of 

a disease indicates “inflammation of.” So we have 

pharyngitis, laryngitis, bronchitis, and so on. Other 

ailments of the respiratory tract include colds, 

pneumonia, and tuberculosis. The upper parts of 

the respiratory tract are more subject to inflamma- 

ion or infection than the parts deep in the lungs. 
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Nevertheless, such infections often travel down and 

may have serious results. Sore throats and colds 

should therefore receive careful attention. 

How to Prevent Colds: 

Li 

11. 

12. 

Check their spread. Everyone should hold a 

handkerchief or hand over the nose or mouth 

when coughing or sneezing. ‘Spitting on the side- 

walks or in public conveyances is very danger- 

ous. 
Avoid use of common drinking cups, or exchang- 
ing partly eaten articles of food. 

Stay away from crowded and poorly ventilated 
places when colds and other illnesses are about. 

Avoid close contact with people who have colds. 

Build up your body resistance by the practice of 
good health habits. 

Avoid things that lower your body resistance, 
such as wet feet or insufficient rest and sleep. 

Avoid wearing too much warm clothing indoors 
and avoid overheated rooms. 

Cold vaccines are not always effective, but do 
seem to help many people. 

Breathe through the nose. 

Some people find cold baths in the morning help- 
ful. Others splash cold water on their faces, 
necks, and chests. 

Have diseased tonsils and enlarged adenoids re- 
moved. 

Keep your nose clear and so supply good venti- 
lation for the nose and throat. 
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Tuberculosis: 

This is one cf the world’s most dreaded diseases. 
It is a germ disease, spread largely in the same man- 
ner as the germs of other respiratory diseases. For 
many years to get “consumption,” or tuberculosis, 
meant a slow lingering death with little or no hope 
of recovery. Many, many people died of it, and 
frequently these people were young men and young 
women, or people in the prime of life. 

For the prevention of tuberculosis one should 
keep up his body resistance. Overexercise, under- 
weight, lack of exercise, repeated exposure, lack of 
fresh air and sunshine, poor working or living con- 
ditions, and overexhaustion from insufficient rest 
and sleep weaken body resistance. Practice all the 
laws of good hygiene. There is no sure remedy in 
the form of medicine, vaccines, or serum, for the 
cure of tuberculosis. However, many people have 
been cured or the disease checked by following care- 
fully certain rules of healthy living. Chief among 

these are: . 
1. Absolute and complete rest. 
2. Wholesome food. 
3. Sunshine and fresh air, living and sleeping out 

of doors as much as possible. 

4, Helio-therapy (sun treatments) or sun baths for 

the whole body. 

5. A cheerful determination to get well. 

Much of the success of the program of treatments 

depends upon an early recognition or diagnosis of 
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the actual presence of tuberculosis. A few general 
symptoms should be remembered and the advice of 
a competent physician secured whenever these con- 
ditions appear. Through the use of X-ray and other 

scientific tests, it is usually possible to discover the 

presence of the disease in its early stages. Some 

symptoms are: 

1. Headache, nausea, and loss of appetite. 
2. Loss of weight and cessation of growth. 
3. Feeling tired oftener and more easily. 
4. Night sweats, with fever. 
5. Prolonged, chronic cough. 

Tuberculosis sometimes attacks cattle, and may 

be spread by tubercular milk from infected cows. 

This form of the disease usually attacks the bones 

and glands of young children rather than the lungs. 

Drinking only pasteurized or certified milk helps 

to prevent this form of infection. Infected cattle 

should be destroyed. 

For Effective Study: 

1. What is meant by ventilation? 

2. Name the parts of the respiratory system. Describe the 

purpose or use of each part. 
. What causes inspiration? Expiration? 

4. What are the factors to be considered in good ventilation ? 

. How may we guard against colds? 

Name some of the symptoms of tuberculosis. 

What measures should be taken for its prevention? 

8. Name some things necessary for successful treatment of 

this disease. 

oD 

DN 
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EPIDERMIS — 

OIL GLANDS 

ROOT OF HAIR 

HAIR FOLLICLE 
DERMIS 

SWEAT GLANDS 

HIGHLY MAGNIFIE 
VERTICAL SECTION OF THE SKIN 

IX. THE SKIN 

Uses of the Skin: 

1. Covers and protects the body. 
2. Assists in regulating body heat. 
3. Helps in the elimination of waste materials. 
4. Plays a part in the senses of touch, temperature, 

and pain. 

Structure: 

The skin is composed of two distinct layers. The 
outer layer is called the epidermis, and is protec- 
tive, being thicker in places where it is needed 
most. It has no nerves or blood vessels. The under 
part of the epidermis contains pigment or coloring 
matter. The amount of pigment varies greatly with 

individuals and with different races. This pigment 
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darkens somewhat after exposure and is called 
tan. Beneath the outer layer of skin lies the true 

skin or dermis. It contains nerves, blood vessels, 
oil and sweat glands, and the roots of the hair and 
of the finger nails. It also contains nerve endings 
for the senses of touch, temperature, and pain. The 

skin grows by the formation of new cells where the 
outer and inner layers meet. These cells are grad- 
ually pushed outward. . 
Whenever the outer layer of skin is scraped off, 

new skin grows in its place. Cuts and wounds form 
openings for the entrance of dirt and germs. A 
clean skin lessens this danger. All cuts and wounds 
should be carefully sterilized with iodine or other 
suitable substance. 

The Hair: 

Hair is a specialized form of epidermis. Each 
hair stands in a little pocket or hair follicle. Little 
oil glands pour oil into this pocket and keep the 
hair moist, smooth, and glossy. The hair of some 
people is more oily than others and can be washed 
more frequently. Each person should work out a 

plan that will keep the hair in the best possible 
condition. Regular and vigorous brushing is bene- 
ficial. The hair grows by the formation of new 
cells until the root of the hair is injured or de- 
stroyed. 
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The Nails: 

The nails also consist of specialized forms of the 
epidermis (outer skin). Each nail grows from a 
root under the skin. While this root remains unin- 
jured, the nail will continue to grow. The nails give 
protection to the ends of the fingers and toes. They 
should be given special care in cleaning and trim- 
ming. 

Regulation of Body Heat: 

When too much heat is produced by the oxidation 
of fuel in the tissues, the blood vessels in the skin 
automatically increase in size and allow a greater 
volume of blood to come closer to the surrounding 
air. Excess heat in the blood then radiates through 
the skin into the atmosphere. 

The sensation of perspiration by the sweat glands 
also helps in the regulation of body heat. The evap- 
oration of this moisture uses up some of the heat of 
the body and thus helps to maintain a normal tem- 
perature. When the production of heat in the body 
is deficient, the blood vessels in the skin contract. 
This permits less blood than usual to come to the 
surface of the body, and thus reduces the loss of 

heat. 
Clothing may assist or hinder the regulation of 

body heat. It should be changed according to the 

change in season, and sometimes according to 

changes in daily temperature when they are marked 
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or extreme. Wet clothing causes an unusual loss 

of body heat and often helps to cause colds. Rubber 

articles of clothing should be worn in wet weather, 

but should always be removed when we are indoors, 

as they interfere with the proper regulation of body 

heat. 
Proper bathing is an important aid to the regu- 

lation of body heat by the skin. Cold baths are 

stimulating to the tiny muscles of the skin, and help 

the skin to adjust itself more readily to sudden 

changes in temperature. This helps to prevent catch- 

ing cold. The regulation of body heat is also assist- 

ed by keeping the pores of the skin clean so that 

perspiration will flow freely. Frequent use of warm 

water and soap will be beneficial in this respect. 

As an Organ of Excretion: 

The skin plays an important part in the elimina- 

tion of body wastes. Each sweat gland has a tiny 

tube reaching out to the surface of the body, called 

a pore. From two to three pints of perspiration or 

sweat pass out of the pores each day. Perspiration 

consists largely of water and contains small 

amounts of body wastes and mineral salts. This 

emphasizes the need for keeping the skin clean. 

Play or work helps sweat glands to function and to 

relieve the kidneys of some of their work. We 

should drink plenty of water to replace the fluid 

lost by the body in perspiration. 
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A Healthy Skin: 

A large part of the millions of dollars spent every 
year on cosmetics is wasted. A clear, healthy skin 
can generally be obtained by proper habits of living 
more cheaply and without the dangers that may 
attend the habitual use of cosmetics. Cosmetics may 
contain substances that irritate the skin. Proper 
food, outdoor exercise, and regularity in the hours 
of sleep and rest are far better. 

Pimples are usually the result of infection in 
clogged up oil glands of the skin. These oil glands 
are often overactive between the ages of fifteen and 
twenty. This condition has a tendency to clear up 
as the age of maturity is reached. Treatment in- 
cludes care in diet (avoiding starches and sugars 
and increasing the amounts of fruits and vege- 
tables), together with plenty of exercise, sunshine, 
and bathing. Medical treatment is often advisable. 
Blackheads also indicate overactive oil glands. 

Don’t guess at medical treatment. See a physician 
if the condition warrants drug treatment. 

For Effective Study: 

1. Name some of the uses of the skin. 
2. Deseribe the differences between the dermis and the epi- 

dermis. 
3. Why is bathing important? 

4. How does the skin assist in the regulation of body heat? 

5. Why is wet clothing unhealthful? 
6. What is the best program of treatment for skin blemishes? 



UNIT IX 

SAFETY AND FIRST AID 

Somewhere in your social studies notebook you 
probably have an outline showing a comparison of 
the way things are done today along with the ways 
in which they were done fifty or a hundred or more 
years ago. It may be that you called this outline “A 
Comparison of the Horse and Buggy Days with the 
Modern Machine Age.” When you discussed these 
things and made these comparisons, did you think 
to include some of the changes in the hazards and 
some of the added dangers to life and limb that 
have resulted from these great changes in our ways 
of doing things and ways of living? 

There are, of course, many hazards or dangers 

around us today that are not new or the result of 
our modern times. The cave man, no doubt, fell from 
high places and broke his bones or stumbled and 
sprained his joints. Dangers of drowning go back 
to the dim, distant past when waterways were the 
chief means of transportation through an unsettled 
or uncivilized country. Burns have always been 
associated with the use of fire. The use of fire dates 
back so far that even the ancient Greeks had a 

legend which sought to explain its first gift to man- 
kind. Today we are exposed to these same dangers, 

but we have a great advantage over our ancestors 

(26 ) 
Ow, 
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when accidents happen, for we have the benefits of 
modern science in the prevention and treatment of 
injuries resulting from them. Many, many lives are 
saved today by a correct knowledge of just what to 
do and how to do it in the treatment of injuries. 

Our modern age has brought us great advances in 
science and industry and added many comforts and 
conveniences to our lives. It has also brought added 
hazards to life and limb. The high speed of modern 
transportation and dangers connected especially 
with the use of motor vehicles cause thousands and 
thousands of deaths from accidents each year. Dan- 
gers from electricity are not exactly new, for deaths 
from lightning took place long before Benjamin 
Franklin showed that lightning and electricity were 
the same. Today, however, the widespread use of 
electricity in our homes and in industry have great- 
ly multiplied the dangers from its use. In mills and 
factories fast moving machinery is an ever-present 
danger and calls for special devices to protect the 
workers from industiial accidents. 
Many accidents are preventable. This makes 

safety efforts and safety campaigns worth while. It 

is helpful to know what dangers surround us and 

what precautions we can take to prevent them. That 

there is great need for safety practices and habits 

can easily be seen from a reading of accident re- 

ports from organizations such as the National Safe- 

ty Council and insurance companies. These or- 
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ganizations make a continuous study of accidents of 

all kinds and publish valuable information. 

Traffic Hazards and How to Avoid Them: 

In recent years people are giving more and more 

thought to the dangers that come from the fast 
moving traffic upon our streets and highways. 
Great safety campaigns are being conducted. These 

include education in safety for pedestrians, or peo- 
ple who walk upon the streets and highways, as 
well as those who drive vehicles. 

Where the Traffic Accidents Happen: In cities 

and towns persons are killed and injured by ve- 
hicles at street intersections and between inter- 

sections. 

We should cross the street at intersections or 

other places set aside for this purpose. Accident 

reports show us that we need to be alert and careful 

at such places. We should faithfully obey the traf- 

fie signals and the traffic officers who are on duty 

to insure greater safety. We need to be especially 

careful when we start across a street, for accident 

reports show us that most of the deaths to pedes- 

trians who cross a street take place during the first 

few steps away from the curb. 

Do not walk diagonally across the street at_an 

intersection. This is a frequent cause of accidents. 

Go straight across. It may be a few steps longer, 

but much safer. 
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When crossing streets at night take extra safety 
precautions. Remember that the vision of the pe- 
destrian and the driver is reduced by the darkness. 
When it rains, keep your umbrella raised high 

enough to see clearly in all directions from which 
dangers may come. 

If you must cross a street between intersections, 

take care to keep out of the way of moving vehicles. 
Be very careful when stepping into a highway from 
behind a standing vehicle where you do not have a 
full view up and down the street. 

In the country the open highways are great dan- 

ger places for traffic accidents. This is due to the 
high speed of the cars and the lack of sufficient 
protective arrangements for persons who must walk 

along these highways. When you walk on country 
roads where there are_no sidewalks, walk against 
the traffic. This means for you to walk on the left 
side of the road so that you will face the traffic 
coming toward you. This will give you a greater 

chance to protect yourself from danger. If you 

walk on a country road after dark, you should carry 
a lantern or flashlight or something which will re- 
flect the light of an approaching car and give the 
driver a warning that you are there. 

For those who ride inside the cars on open high- 
ways, it is well to know that the curves are the 

places where most highway deaths occur. High 

speed and a lack of sufficient knowledge of the 
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curves in the roads play an important part in caus- 

ing these accidents. 
In order to avoid accidents when getting on or 

off cars and buses, face toward the front. Also be 

sure to wait until the vehicle comes to a full stop. 
Do not catch rides on vehicles or play around 

railroad ears. No one of the many persons who 

have been injured while doing these things thought 

an accident would happen to him. Each person 

probably thought he was clever enough to keep out 

of danger, but somehow, suddenly, an accident hap- 

pened. Avoid these dangerous forms of play. 

The traffic on streets and highways also makes 

them dangerous places in which to play. Baseball, 

football, -and-a_number of other games which re-— 

quire alot of playing space shouldbe played in~ 

parks, playgrounds, and athletic_fields, rather than. 

add the extra hazard of traffic accidents to these. 

fine sports. 

Bicyelé-Fiding on busy streets.and highways is a 

dangerous practice unless great care is used. Bicycle 

riders should obey all traffic lights and traffic regu- 

lations. Ride close to the curb rather than out_in 

the center of the street. Show by the use of hand 

signals when you plan to stop or to turn to the 

right or left. Be considerate of the safety of pedes- 

trians, and keep your bell or horn in good condition 

and use it whenever necessary. Use a light or re- 

flector on your bicycle after dark, for your own 
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safety and the safety of others. Do not take un- 
necessary chances by trying to get through narrow 
places, or by hitching on other vehicles. 

There are other dangers in streets and highways 
than those connected with the traffic on them. 

Fallen wires present a real danger because of the 
electricity _that_ may be passing through them. 
Fallen wires should be removed only by those who 
realize these dangers and know how to protect 
themselves from them. .A rope or article of clothing. 
tay be safely used to drag a dangerous wire to a 
_safer place, if handled in a way to keep the person — 
safe. Electricity does not pass through a rope or 
article of clothing as it does through a wire or 
piece of metal. Do not try to remove a live wire, 
that is a wire charged with electricity, unless an 
emergency demands that you do so. If you are not 
sure of the correct method of moving a live wire, 
let it alone and run for aid. 

Safety in the Home : 

Safety in the home is a codperative affair. Hach 
member of the family should take his or her share 

of the responsibility for making the home a safe 
place for all. 

Falls are responsible for approximately half of 

the large number of home accidents reported each 

year. There are many kinds of falls that may occur. 
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Persons may fall from high places or from a ladder 

or_a roof, or a high place in a barn. Take no un- 

necessary rchanicosecees that the legs of a stepladder 

are securely placed. Do not lean out too far when _ 

up ona stepladder or any other kind of ladder, 

Persons may injure themselves by falling over 

things. Keep things in their proper places, where 

persons can learn to expect them and be prepared 

to protect themselves from tripping over them. 

Persons may also be injured by falling down to a 

lower level. Many deaths and injuries are caused 

each year by falling down stairs. Alw vays Bo down 

that there may ; be no ‘accidents in connection with 

them. 
Burns form another all-too-common form of in- 

jury listed with home accidents. Care should be 
taken to prevent fires when using such useful but 
dangerous things as matches, candles, lamps, lan- 
terns, gas, electricity, gasoline, and kerosene. 
Be certain that matches are really out before 

throwing them away. A flashlight is safer than a 

“candle or oil lantern when looking for something 

in the dark. When using candles or lanterns, keep. 

the flame away from curtains or anything that 

might catch fire easily. Take care to keep them 

from upsetting. It is a good safety precaution to 
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Keep from striking matches when you smell th 
gas. This will help to prevent an explosion and fire. 

_ Electricity is a valuable servant in a household. 
It is used for lighting and for furnishing the powe 
needed for many different kinds of labor-saving de 
vices in the home. Dangers come from loose o 

_ defective sockets or worn insulation or protectiv 
coverings on the wire Never neglect to have these 

dangerous conditions corrected at once, when dis 
covered. Electric wires are sometimes responsibl 
for fires, by becoming overheated when some on 
fails to turn them off when finishing with them o 
leaving them to answer the doorbell, and then a 
getting all about them. 

Gasoline, benzine, and kerosene should—be— 
in covered containers outsidethehouse.-The fume 
or vapors from gasoline and benzine are explosiv 
and great care should be taken with these sub; 

stances. 

Safety at School: | 

School officials usually give considerable apes 
tion to making schools safe places for the pupils 
that attend them. Buildings are largely fireproof 
and exits are wide and kept free from obstructions. 

Doors open outside to make them safer to use in a 

time of emergency. Fire drills are held regularly so 

that exits of the entire student body can leave the 

building quickly, quietly, and orderly. aoe 
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As schools are places where large numbers of per- 
sons are gathered at one time, the pupils must con- 
duct themselves with regard to their own safety 
and the safety of others. Obey the traffic regula- 
tions in the halls and on the stairs. They are planned 
with a view toward your greater safety. Use the 
apparatus in the gymnasium in the approved way 
and do not risk injury from trying to perform reck- 
less stunts. Remember that the tools and machin- 
ery in the shops are possible sources of accidents. 
Use these articles as skillfully as possible, for skill- 
ful ways are safer ways. Act on the playground in 
ways that are considerate of the safety of others. 
Reckless running should be avoided and in this way 
prevent many injuries from bumps and falls. 

. Safety in Sports: 
Every year we read of accidents that happen to 

persons taking part in some favorite sport. In warm 
weather swimming is popular. Knowing how to 
swim is an important aid in preventing accidental 
drownings. Knowing when to swim and where to 
swim are also important precautions. It is safest to_ 
wait for an hour or so after a meal before taking a— 
swim. This precaution will help to prevent 

“cramps,” a condition which is a cause of many 

drownings each year. Do not dive into places where 

you are uncertain about the depth of the water or 

where you cannot tell whether there are hidden 

rocks or stumps under the water. 
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Know the Depth of the Water 
Before You Dive 

Keep Away from ‘Poison Ivy a Become Sun-Tanned Gradually 

Safety in Sports 

In winter the dangers from drowning are present 
to skaters who take chances on thin ice or who do 

not obey warning signs that are posted at danger- 
ous places. Coasting in places where there-is-traffie 
is also dangerous. The risks are sometimes greater 
than the pleaures of the sport. In such cases give 
up the pleasures until safer places can be found. 

Firearms and Fireworks Are Dangerous 
Playthings: 

Firearms are dangerous playthings at all times. 

Note in the newspapers how many times a person 
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is accidentally killed or wounded by a gun that was 

not supposed to have been loaded. This oceurs with 

grown-ups as well as with younger persons. Never 

point a pistol or gun at anyone, nor allow anyone 

to point one at you. 

The use of fireworks carries with them the dan- 

gers from fire and explosions. There are some com- 

munities which forbid the general use of fireworks. 

They allow them to be set off only by persons who 

are trained to handle them safely. Where the gen- 

eral use of fireworks is allowed, take care to prevent 

accidents from them. Use them safely. For exam- 

ple if a firecracker fails to explode, it is safer to 

waste it than to pick it up and have it go off unex- 

__pectedly in your fingers. Set fir fireworks off only in 

safe places, where pther r persons or yr property will 

not be injured or damaged by them. ~ Join heartily 

in campaigns for “A Safe and Sane Fourth of July,” 

and help reduce the number of accidents. 

_ FIRST AID 
First aid is important for slight injuries as well 

as ones that appear to be much more serious. In 

very serious injuries immediate attention of a prop- 

er kind may be the means of saving a life. In appar- 

ently slight injuries the right kind of first aid treat- 

ment may prevent the development later of a very 

serious infection which might result in the loss of 

a finger or limb, or even in the loss of a life. In 
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some industrial plants the worker is not permitted 
to judge whether an accidental injury is serious or 
not. He is required to go to the company’s dis- 
pensary or accident ward for immediate treatment 
of all accidental injuries. The penalty for disobey- 
ing this rule is very likely to be the loss of his job. 

One of the first requirements for a person who is 

to_give first aid is the ability to keep calm and cool. 
When it is necessary to work quickly, do so in an_ 
orderly, business-like way. It will add to your ef- 
fectiveness if you have had some practice in apply- 
ing your knowledge of first aid. Know the parts-of. 
the body and the way they work, but also know just 
how to apply a splint to a broken bone, or give arti- 
ficial respiration to an unconscious person. First 
aid classes are especially valuable for the practice 
they give in methods of helping the injured. As the 
injuries in these classes are only pretended ones, 

everyone can get practice in working in a calm, 
quiet, and collected way. 

What to Do for Certain Injuries: 

Scratches and Abrasions: These injuries present 
conditions in which the skin is broken. A scratch 

can be made by a sharp or pointed object. An abra- 

sion is due to a violent scraping or rubbing of the 

skin, such as the result of falling down and sliding 

along a pavement or gravel road. First aid treat- 

ment should be directed toward cleansing the 
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wound and the prevention of infection. If the 

wound is dirty, it can be washed gently with cot-_ 

ton moistened with tincture of g green soap or with _ 

alcohol or clean water. After the surface is thor- 

oughly dried and cleaned, apply iodine_or—other— 

suitable germ-killing substance_on the wound. Do 

not put a bandage over a wound that has been 

treated with iodine. A burn may result. 

Cuts: In cases of most cuts the bleeding will be 

stopped in a reasonable time by the natural clot- 

ting of the blood. Clean out any visible dirt from 

the wound with cotton and tincture of green soap, 

alcohol, or clean water. Apply iodine or other suit- 

able germ-killing substance. Follow up this first 

aid treatment with a visit to a physician to make 

sure that infection does not get a start. 
—.. Cuts and wounds that injure arteries and veins 

are likely to cause bleeding that has to be stopped 

by the use of pressure upon the damaged blood ves- 

sel. A tourniquet is an effective means of applying 

the pressure. As in the diagram on page 310, this 

device consists of a pad placed over the blond ves- 

sel, and a band around the arm or leg which is tight- 

ened by twisting a stick until the bleeding stops. 

Remember that the tourniquet cuts off all the blood 

supply from the extremities of the part around 

which it is placed. Therefore a tourniquet should 

be loosened after a short time every fifteen minutes 

or so, to allow blood to circulate to the parts be- 
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Some Useful Forms of Splints 

yond it. For bleeding from arteries, the tourniquet 
should be | placed on the side of 1 ne wound that is 
nearest the heart. Blood from arteries will be bright 

red and escape in jets or spurts. For bleeding from 
veins, the tourniquet should be placed on the side 
of the wound away from the heart. Blood from 

veins will be dark red_or purplish in color, and flow 
from the wound in a steady stream rather than in 

jets or spurts. Injuries so severe as to need a 
tourniquet should always receive prompt medical 

attention for the treatment of the loss of blood and 
shock that accompanies them. 
Broken Bones: When a bone is broken or be- 

lieved to be broken, it is well to decide whether or 

not the injured person can remain where he is until 

a doctor arrives. It is best not to move a person 
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with a broken bone until expert medical attention 

is obtained. This will help to prevent sharp ends 

of the broken bone from tearing through the skin 

and adding to the injury. If the person can wait, 

make him comfortable and keep him warm until 

the doctor arrives. If a person with a broken bone 

has to be moved before the services of a physician 

can be obtained, provide some support for the in- 

jured parts. This can usually be done by the use of 

splints made of boards, strips of stiff cardboard, or 

even folded newspapers. Pad the splints with some- 

thing soft to give the person added comfort. Make 

use of the X-ray to determine whether the bones are 

correctly set. This will prevent later deformities that 

follow improper treatment of such injuries. 
Fainting and Unconsciousness following an in- 

jury are conditions that should have expert medi- 

eal attention as soon as possible. Fainting can be 

aided by keeping the patient’s head low, allowing 

more blood to return to the brain, as fainting is 

usually caused by a lessened blood supply to the 
brain. Unconsciousness following an injury should 

have quick medical attention. Send for the nearest 

physician at once. In the meantime keep the in- 

jured patient warm. If a doctor cannot be secured 

at once, carry the patient in a reclining position, on 

a stretcher if possible, to a hospital or physician. 

Apply artificial respiration, as described on page 

341, when needed. 
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SCHAEFER METHOD “ARTIFICIAL BREATHING 
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There are several methods that can be used to 

restore or revive breathing in victims of accidents 

like gas poisoning, electric shock, drowning, light- 

ning stroke. The most popular and successful meth- 

od is called the “Schaefer Prone Pressure Method.” 

This method is approved by the American Red 

Cross, the American Gas Association, National 

Electric Light Association, National Safety Coun- 

cil, United States Army and Navy, United States 

Bureau of Mines, United States Public Health Serv- 

ice, and many other organizations. 

The rules of the United States Public Service for 

the application of the Schaefer Method of artificial 

breathing are as follows: 

1. Lay the patient face down, one arm extended di- 

rectly over the head, the other bent at the elbow. 

Turn the face outward and rest it on hand or 

forearm so that the nose and mouth are free for 

breathing. Figure 1, page 341. 

2. Kneel, straddling the patient’s thighs with your 

knees placed a little below the hip bones as shown 

in Figure 1. 

Place the palms of the hands on the small of the 

back with fingers resting on the ribs, the little 

fingers just touching the lowest rib. Keep the 

thumb and fingers in a natural position, and the 

tips of the fingers just out of sight. Figure 1. 

3. While counting one, two, in one second intervals 

and with arms held straight, swing forward slow- 

ly so that the weight of your body is gradually 

brought to bear upon the patient. The shoulder 
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should be directly over the hand at the end of the 
forward swing. Figure 2. Do not bend the 
elbows. 

4, Swing immediately backward, pCuntne three, so 
that the pressure is completely removed. Figure 
3. 
Rest while counting four and five. 
Swing forward again and continue artificial res- 
piration until natural breathing is restored. Keep 
it up for three or four hours if necessary, or until 
a physician decides that the patient is dead. 

Don 

Artificial respiration should be carried on at the 
place where the patient received his injuries. He 
should not be moved until he is breathing normally. 
He should be carried only in a lying position. 
Should it be necessary to move the patient before 
he is breathing normally, the artificial respiratory 
movements should be carried on while he is being 
moved. 

If it is necessary to change the operator, the 
change should be made without losing the rhythm 

of respiration. 

Recovery of natural breathing is often tempo- 

rary. The patient should be watched and if natural 

breathing stops, artificial respiration should be re- 

sumed at once. 

As soon as artificial respiration has been started, 

an assistant should loosen the clothing about the 

patient’s neck, chest, and waist. Apply warmth to 

offset the loss of body heat. Do poy give liquid 
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stimulants by the mouth while the patient is un- 

conscious. At such times there is danger of the 

liquid getting into the trachea, or windpipe. 

After the patient revives, he should be kept in a 

reclining position to avoid undue strain upon the 

heart. Keep him covered up and as warm as Pos- 

sible. At this time, a stimulant such as a teaspoon- 

ful of aromatic spirits of ammonia in a small glass 

of water, or a drink of hot coffee or tea may be 

administered. 

Burns are dangerous, as well as painful, injuries. 

Proper first aid treatment seeks to keep the air 

away from the injury and thereby lessen the pain. 

It is helpful to cover a burn with dry baking soda. 

This serves the double purpose of keeping out the 

air and counteracting or neutralizing the acid con- 

dition that results from the burn. Vaseline or olive 

oil is helpful for this purpose, and there are a num- 

ber of commercial preparations that are useful for 

first aid treatment of burns. Do not bandage a burn 

in a way that will cause the bandage material to 

stick to the wound and cause added damage when 

it is removed. When large areas are burned, there 

is great danger from shock and expert medical at- 

tention should be obtained at once. 

For Effective Study: 

1. What is meant by traffic accidents? What are some valu- 

able precautions which will help to prevent traffic accidents? 

9 Describe safe ways to get on and off buses and ears. 
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3. What precautions should be taken by bicycle riders. 
4. How can falls be prevented ? 
5. Name some dangers connected with the use of electricity. 
6. What precautions should be taken to prevent accidents 

while swimming or skating? 
7. What is meant by first aid? Why is practice in first aid 

measures helpful? 

8. Describe methods of first aid treatment for cuts and 
wounds, scratches and abrasions, broken bones, burns, fainting 
and unconsciousness. 

For Observation or Investigation: 

1. Secure recent accident reports and study them for the 
valuable help they give in avoiding accidents. 

2. Compare the hazards of today with those of the past. What 
superior advantages do we have today in the treatment of in- 

juries resulting from accidents. 

3. What are some frequent hazards in and around a school, 
and how may they be prevented ? 

4. Demonstrate first aid practices for common injuries. 
5. Investigate and report danger spots or zones in and about 

your home and community. Show how accidents in connection 
with them may be prevented. 

For Health Habit Formation: 

Organize a Junior Safety Council. Many schools help to make 

_ their safety work more effective by the aid of a Junior Safety 

Council. Valuable information about this can be obtained from 

the Handbook on Junior Safety Councils, prepared and distrib- 
uted by the National Safety Council, New York City. Instead 
of a Junior Safety Council, some schools use Safety Clubs, 
Safety Committees, or Safety Scouts for about the same pur- 
poses. 
A Junior Safety Council is a group of pupils made up of 

representatives from the different classes in the school, the offi- 
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cers of the School Safety Patrol, and representatives of other 

groups in the school that are connected in some way with the 

work of safety. The Safety Council elects its own officers, and 

is under the general guidance of a member of the faculty of 

the school. 
With the help of the Safety Council, it becomes easier to get 

all the pupils in the school thinking about safety problems of 

general interest, and also the particular dangers that are found 

in the school, in the neighborhood, and at different seasons of 

the year. The classroom representatives bring the results of 

class discussions to the Council for consideration, and they also 

take back to the classrooms the ideas and suggestions that are 

developed in the Council meetings. 

An idea of the extent of the work of a Junior Safety Council 

can be obtained from the different committees that can be 

formed to carry on its work, and from some suggestions that are 

given in the Handbook for topics for monthly and special pro- 

erams: 

Suggested Committees: Suggested Topics for Meetings: 

1. Program. Winter Sports. 

2. Safety Patrol. Electricity. 

3. Accident Reporting. Playground Safety. 

4. Publicity. School Accidents. 

5. Inspection. Bicycles. 

The Junior Safety Council will also play an important part 

in representing the school in special drives and campaigns in 

the community, such as “Clean-Up Week,” “An Orderly Hal- 

lowe’en,” “A Safe and Sane Fourth of J uly,” and many others. 

The Junior Safety Council or some other safety group with- 

in the school or a classroom can be made a very useful part of 

the safety education work of the school community. It will 

take its place very naturally in a modern school with the other 

pupil committees or activity groups that help to make this part 

of school work interesting and helpful. 
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USEFUL INFORMATION FOR 
PUPILS, TEACHERS, PARENTS 

Everyday Resolutions on Health and Safety 

Set a Goal—Have a personal standard of health and 
endeavor constantly to maintain it. 

Form Health Habits—Good health habits of eating, 
elimination, sleeping, breathing, bathing, and pos- 
ture will make your life happier and richer. Take 
care of your eyes, teeth, hair, and feet. 

Correct Your Defects—Seek to find and remedy 
causes of all ailments. Have a regular health and 
a dental examination by reliable experts. 

Daily Exercise—Exercise daily in the open air. 
Fresh air sharpens the mind. Master two games, an 
indoor and an outdoor. Have a hobby along some 
creative line as gardening, architecture, or mechan- 

ics. Plan your vacation carefully. 

Rest—Get sufficient sleep with windows open; avoid 
over-sleeping. Learn to relax. Stand and sit erect. 

Mental Hygiene—Avoid fear, worry, anger, over- 
excitement, and other emotional excesses. Cultivate 
laughter, optimism, and constructive thinking. 

Stop, Look, Listen!—Help prevent accidents to 
yourself and others at home and on the street. Value 
life highly. Regard every crosswalk as a challenge. 

Obey traffic regulations. Get the safety habit. 
(From Journal of the National Educution Association.) 

347 
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The School Lunch 

If your school has a school lunch counter, be sure 

to use it. There you will get the best foods to keep 

you strong and healthy. 

The following suggestive menus from Farmers’ 

Bulletin Number 712, United States Department of 

Agriculture, Washington, D. C., will prove helpful 

in planning this important mid-day meal. This bulle- 

tin also contains additional suggestions and recipes 

for school lunches. 

A.—Suggested menus for lunches prepared and 

eaten at home: 

1. Eggs, boiled, coddled, poached, or scrambled; bread 

and butter; spinach or other greens; plain cake. 

2. Beef stew with vegetables; crisp, thin tea biscuits ; 

honey. 
8 Dried bean or pea or peanut butter purée; toast; 

baked apple; cookies. 

4. Vegetable-milk soup ; zwieback ; rice with maple sugar 

and butter, milk, or cream. 

5. Potato chowder; crackers; jelly sandwiches. 

6. Cold meat; creamed potatoes; peas; bread and butter; 

frozen custard or plain ice cream; plain cake. 

7. Lamb chop; baked potatoes; bread and butter; sliced 

bananas and oranges; cookies. 

8. Baked omelet with spinach, kale, or other greens ; bread 

and butter; apple sauce; cake. 

9. Milk toast; string beans; stewed dried fruit; eake. 

10. Boiled potatoes; codfish gravy; bread and butter; 

lettuce; custard. 

B.—Suggested menus for basket, or box lunches,— 

prepared at home and eaten in school: 
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Sandwiches with sliced tender meat for filling; baked 
apple; cookies, or a few lumps of sugar. 

Slices of meat loaf or bean loaf ; sandwiches; stewed fruit; 
small frosted cake. 

Crisp rolls, hollowed out and filled with chopped meat or 
fish, moistened and seasoned, or mixed with salad dressing; 
orange, apple, a mixture of sliced fruits, or berries; cake. 

Lettuce or celery sandwiches; cup custard; jelly sand- 
wiches. 

Cottage-cheese sandwiches, or a pot of cream cheese with 
bread-and-butter sandwiches; peanut sandwiches; fruit; 
cake. 

Hard-boiled eggs; baking-powder biscuits; celery or rad- 
ishes; brown-sugar or maple-sugar sandwiches. 

Bottle of milk; thin corn bread and butter; dates; apple. 
Raisin or nut bread with butter; cheese; orange; maple 

sugar. 
Baked bean and lettuce sandwiches; apple sauce; sweet 

chocolate. 

C.—Suggested menus for school lunches, prepared 
and eaten in school: 

1. Vegetable-milk soup; crackers; rolls; fruit; plain Cake. 
2. Meat and vegetable stew; bread and butter; sweet 

chocolate. ; : 
8. Boiled custard ; lettuce sandwiches; fruit; cookies. 

4, Dried codfish chowder; crackers; fruit; maple-sugar 
or jelly sandwiches. 

The School Doctor and the School Nurse 

Many schools, especially those in cities, have 
school doctors and school nurses to help boys and 

girls, and to make friendly suggestions to improve 

their health. 
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Remember, they are your friends—they are trying 
to help you. 

Generally they give a medical examination to each 
boy and girl at least once a year. If they find any- 

,|) thing about you that needs attention, anything that 
should be fixed, it is important that you have it 

attended to right away. 

An Inexpensive Quart of Tooth Powder 

“‘If you secure a clean, dry Mason jar, quart size, 
nearly any druggist will put up the following formula 
for a tooth powder, at little cost. Do not use it imme- 
diately but shake it thoroughly, now and then, for the 
first twenty-four hours. This will mix the powders 
and permit the oils to have sufficient time to permeate 
all of the ingredients. 
‘When using, place some of the powder in a small, 

wide mouth bottle and then shake some of the powder 
onto the tooth brush that has previously been thor- 
oughly wet. Keep the bottle and the Mason jar 
tightly closed. 

Formula for Tooth Powder 
Finest grade English precipitated chalk............ 1% pound 
BowdereduCastilessoap. sn oc). 2 oa cee eee eee 134 ounces 
Ticht carbonate, ofamarnesiay + o:. sinh unt + - faeree ¥Y ounce 
OUP ODLCLOVE 9. oe spins ees l= oc xs Wins on Se REE 46 drops 
Oibot- win terereelin.< yeinee- «ios aklem piace Seen 35 drops 
Oil’ Of Sagsalr age cgeuc ere tive genie wks 6 3 Ga See 35 drops 
Olisol peppermint. ca at ote ee eres ee eee 18 drops 
Saccharine—finely powdered .................0- 4 ers, 
Adapted from directions on Care of the Teeth, issued by City Board of 

Health, Bridgeport, Connecticut. 

i i -——- 
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~ How to Make Lime Water 

(For use as a tooth wash) 

_Five cents worth of coarse, unslaked lime, such 
as the masons use for coarse plaster, will keep a 
whole family supplied with the best kind of a mouth 
wash for a whole year. The refined lime that the 
druggist sells does not seem to have the same solvent 
action. Perhaps the refining process robs it of some 
of its virtues. 

Secure from a paint store a lump of coarse lime 
and crush it into a fine powder. Place a half cupful 
into an empty quart bottle and fill nearly full with 
cold water. Thoroughly shake and then allow the 
lime to settle to the bottom of the bottle, which will 
take several hours. After it has settled pour down 
the sink as much of the clear water as you can with- 
out losing any of the lime, as this first mixing con- 

tains the washing of the lime. Again fill with cold 

water, shake well, and allow it again to settle. 

Into an empty twelve ounce bottle pour the clear 
lime water, taking care not to stir up the lime in the 
bottom of the bottle; now place the quart bottle under 
the faucet and fill with cold water, shake thoroughly, 
and set it aside to use when the smaller bottle be- 
comes empty. This process may be repeated until 
the half cup of lime has made five or six quarts of 
mouth wash. 

The twelve ounce bottle is used as it is more easily 



352 PERSONAL AND PUBLIC HEALTH 

handled at the wash bowl. After brushing and floss- 

ing the teeth, pour out a little of the lime water into 

a glass, and taking it into the mouth, force it back 

and forth between the teeth with the tongue and 

cheeks until it foams. If you rinse it long enough 

to make it foam it has then been in the mouth long 

enough to have a beneficial action on the teeth. After 

spitting it out rinse the mouth with clear water to 

take away the taste of the lime. If the lime water is 

a little strong at first, dilute it with clear water in 

the small bottle, half and half. It should be used 

clear and full strength as soon as the gums become 

hard and healthy from brushing. 

Extract from directions on Care of the Teeth, isswed by City Board of 
Health, Bridgeport, Connecticut. 

Health Education 

Self-Testing Scale 

A number of self-testing scales have been devised. 
The one presented on page 353 is simply constructed 
but rather complete in the health practices that are 

included. 
It is a good practice to have a thorough physical 

examination by a competent physician at least once 

every year. 
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DEPARTMENT OF HEALTH EDUCATION 

Self-Testing Scale 

Give yourself 5 points for every item which you do. Add the 
scores and see if you can make a grade of 100. 

et be PH SODN A OP ON e 

I brush my teeth every morning and night. 
eat fruit every day. 
eat a cereal at breakfast. 
drink at least one glass of milk every day. 
drink several glasses of water every day. 

eat at least one ‘‘top-of-the-ground”’ vegetable every day. 
chew my food well. 
do not drink tea or coffee. SS eS eS 

. I do not drink from a glass anyone else uses. 

. I do not eat candy just before my meals. 

. I guard against constipation by going to the bathroom early 
every morning. 

. I try to maintain good posture. 

. I try to keep pencils, pens, and my fingers out of my mouth. 

. I try to keep my hands and nails clean. 
. I wash my hands before eating. 
. I take a complete bath at least once a week. 
. I play out of doors every day. 
. I sleep at least 8 hours every night. 
. I sleep with my bed-room windows open. 
. I always have a handkerchief with me. 



WEIGHT—HEIGHT—AGE TABLE FOR GIRLS OF SCHOOL AGEf 

~ 
Cr am @o L 2) a ma a a 

=~ ons a wo a @ ts u t w = at u = gz ~ 
peu) 7) z z fat Zz au a o 3 a a 23 

or Sa, Slee slelelele le lela lass |e |e 
me =e8 Col dcaral eevticc, (Beam |ir Wire | SIUM SGP cena conly ales eee 

38 33 33 | 33 38 
39 34 34 | 34 39 

40 36 36 | 36 | 36* 40 
41 37 37 | 37 | 37* 41 
42 39 39 | 39 | 39° 42 
43 41 41 | 41 | 41 | 41° 43 
44 42 42 | 42 | 42 | 42* 44 

45 45 45 | 45 | 45 | 45 45 
46 47 47*| 47 | 47 | 48 46 
47 50 49*| 50 | 50 | 50 50* 47 
48 52 52 | 52 | 52 53*| 53* 48 
49 55 54 | 54 | 55 56 | 56* 49 

50 58 56*| 56 | 57 59 | 61 | 62* 50 
51 61 59 | 60 61 | 63 | 65 51 
52 64 63*| 64 64 | 65 | 67 52 
53 68 66*| 67 68 | 68 | 69 | 71* 53 
54 71 69 70 | 71 | 71 | 73* 54 

55 75 72*| 74 | 74 | 741 75 | 77 | 78* 55 
56 79 76 | 78 | 78 | 79 | 81 | 83* 56 
57 84 80*| 82 | 82 | 82 | 84 | 88 | 92* 57 
68 89 84 | 86 | 86 | 88 | 93 | 96*/101* 58 
59 95 87 | 90 | 90 | 92 | 96 |100 |103*|104* 59 

60 101 91*| 95 | 95 | 97 |101 |105 |108 |109 |111*| 60 
61 108 99 |100 1101 195 }108 |112 |113 |116 | 61 
62 114 104*/105 |106 |109 |113 J115 |117 |118 | 62 
63 118 110 |110 |112 |116 |117 |119 |120 | 63 
64 121 114*/115 117 |119 |120 |122 |123 | 64 

65 125 118*/120 |121 |122 }123 |125 126 | 65 
66 129 124 |124 |125 |128 |129 |130 | 66 
67 133 128*|130 |131 |133 |133 |135 | 67 
68 138 131*/133 |135 |136 |138 |138 | 68 
69 142 135*|137*|138*]140*|142%| 69 

70 144 ra : 136*|138*|140*|142*/144*| 70 
71 145 138*|140*]142*|144*}145%) 71 

ene cee ee ee ee ee ee ee ee ee 

Age—years 6 | 7 | 8 | 9 | 10] 11 | 12] 184 14} 15 | 16] 17] 18 

Average Short 43 | 45 | 47 | 49 | 50 | 52 | 54] 57 | 59 | 60 | 61} 61 | 61 
Height Medium 45 | 47 | 50 | 52 | 54] 56 | 58 | 60 | 62 | 63 | 64 | 64] 64 
(inches) Tall 47 | 50 | 53 | 55 | 57 | 59 | 62 | 64] 66 | 66 | 67 | 67 | 67 

Average nee OE CO ES) St wea) 23 4p 
Annual Medium BOON ede |e Sek Obs LOM Grimey ees 1 
Gain (Ibs.) {Tall ON 3 SW OUST eh I By a Ga GE 
SR FN RR I EE 

+Prepared by Bird T. Baldwin, Ph.D., Iowa Child Welfare Research Station, State University of lowa 

and Thomas D. Wood, M.D., Columbia University, New York. 
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Average weight for height (Ibs.) 

Age—years 

Average (Short 
height Medium 
(inches) (Tall 

Average (Short 
annual Medium 
gain (Ibs.) (Tall 

tAge is taken at the nearest birthday; hvight at the nearest inch; and weight at the nearest pound. & 
child is considered 6 years old at any time between 514 and 6! years. 

he figures not starred represent exact averages in round numbers. 
The starred figures represent smoothed or interpolated values. 



GLOSSARY 
This glossary is a short dictionary of a number of the words 

commonly used in health education. It will aid in the pronun- 

ciation and understanding of words that may be new to you or 

with which you need additional help. The definitions are brief. 

Fuller explanations will usually be found in the text on the 

pages that are indicated in the index. 

Syllables and accent: In the word in the parentheses the 

syllables are separated to aid in pronouncing them. The syllable 

to be accented is marked thus ’. When there is more than one 

syllable in a word to be stressed, the principal accent is marked 

with a heavier line, thus ’, and the less accented syllable with a 

lighter line, thus ’. 
Key to Sounds 

as in Old & as in ate, fate 3 
& as in va-ca’tion 6 as in 6-bey’ 

A as in care, par’ent 6 as in Or’der, lérd 

4 asin cat, 4m 6 as in odd, not 

@ as in in’fdnt, fin’al 6 as in 6c-cur’, cén-nect’ 
& as in arm, fa’ther 
a as in ask, grass oi as in oil, noisy 

a as in d-bove’, d-bout’ 60 as in food, moon 

é as in éve SS en 
7 as , ou as In out 
é as in é-vent 

é as in énd > Aa ge 

é as in si/lént, move’mént See ae 

é as in moth’é& ie nee ae u-nite 
4 as in birn 

i as in ice, sight ti as in Up, tin’der 

i as in Wl, hab’it w@ as in cir’cts 

abdomen (ib-dd’mén). The large cavity below the diaphragm, 

containing the stomach, intestines, liver, and kidneys. 

abnormal (Ab-nor’mdl). Different from the normal, or what is 

usual, or expected; above or below the average. 

abscess (ib’sés). A collection of pus at some point in the body. 

absorption (db-sdrp’shwin). The process by which nourishing 

material is taken through the lining of the digestive system 

into the blood. 
306 

— eT 
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abstainer (ab-stan’ér). A person who keeps from doing some- 
thing, as one who does not use intoxicating liquors. 

accommodation (a-k6ém’6-da’shin). In connection with sight— 
the work of the eye in bringing rays of light from a nearby 
object to a focus upon the retina. 

addict (Add’ikt). One who has developed a habit, especially a 
bad habit. 

adenoids (4d’é-noidz). Soft, fleshy growths that form in the 
passage between the nose and the throat, hindering the flow 
of air into the body through the nose. 

alcohol (al’k6-hdl). A colorless liquid made by fermentation, and 
forming the narcotic and intoxicating substance in beer, wine, 
and whiskey. 

anatomy (d-ndt’d-mi). The science that studies and explains the 
structure of the body and the relation of the parts of the body 
to each other. 

anesthetic (Ain’és-thét’Ik). A substance which causes loss of 
feeling. 

anopheles mosquito (d-n6f’é-léz mds-ké’td). The mosquito which 
spreads malaria. 

anthrax (in’thriks). A serious disease usually found among 
cattle and sheep, but which can affect human beings. 

antibody (dn’ti-béd‘l). Substance in the blood which acts against 
toxins, or the bacteria producing toxins. 

antidote (din’ti-dot). A substance that offsets or neutralizes the 
effects of certain poisons. 

antiseptic (4n’ti-sép’tik). A substance which kills or makes harm- 
less the germs which cause infection or decay. 

antitoxin (An’ti-t6x’sin). Substances formed in the body which 
have the power to neutralize toxins (poisons) that result from 
the growth of disease germs. 

aorta (4-dr’td). The great main artery through which blood leaves 
the heart on its journey around the body. 

appendicitis (d-pén’di-si’tis). Inflammation of a person’s appendix. 

appendix (d-pén’diks). A worm-shaped tube growing out of the 
large intestines. 

aqueous humor (a’kwé-is hi’/mér). A watery fluid in front of the 
lens of the eyeball. 

artery (ar’tér-i). One of the branching tubes through which blood 
flows from the heart to other parts of the body. 
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audiometer (6’di-dm’é-tér). An instrument for the accurate test- 

ing and measuring of hearing. 
auditory nerve (6’di-td’ri). The nerve of hearing. 

auricle (6’ri-k’l). One of the two upper chambers of the heart 

receiving the blood that enters the heart. 

autonomic system (6’td-ném’ik sis’tém). The part of the nervous 

system that regulates involuntary actions, such as those con- 

nected with the digestion of food, breathing, ete. 

bacteria (bik-té/ri-d). Tiny plants, seen only through a micro- 

scope. The singular is bacillus (ba-sil’%s). 

botulism (bdt’ti-liz’m). Poisoning that results from the toxins of 

bacteria that infect preserved foods. 

bronchi (bring’ki). The two main subdivisions of the trachea, or 

windpipe, which enter the lungs. 
bubonic plague (bii-bin’ik plag). A very dangerous contagious 

disease spread chiefly by rats and fleas. 

caffeine (kif’é-in). The stimulating drug found in coffee and tea. 

calory (kal’é-ri). A unit used for measuring the heat and energy 

values of foods. 
capillary (kp’t-lér’i). A slender, hair-like tube—the smallest of 

the blood-vessels of the body, joining the arteries and veins. 

carbohydrate (kar’bé-hi’drat). A chemical substance made up of 

carbon, hydrogen, and oxygen. Principally starch and sugar. 

carbon dioxide (kar’bon di-dk’sid). A heavy, odorless, colorless 

gas. 
carbon monoxide (kir’bdn mon-dk’sid). A colorless, odorless, very 

poisonous gas, formed by the incomplete burning of the carbon 

in substances. 
cardiac orifice (kar’di-ik dr’i-fis). The opening through which 

food enters the stomach from the esophagus. 

cartilage (kar’t#-lij). A soft, elastic tissue in the body. 

caustic soda (kés’tik sd’dd). A strong, alkaline substance, capable 

of destroying things by chemical action. 

cellulose (sél/ii-lés). The substance that forms the principal part 

of the tissue of plants, wood, paper, etc. 

cementum (sé-mént/itim). The bone-like part of a tooth which 

covers its roots. 
cerebellum (sér’é-bél’vim). The part of the brain below and be- 

hind the cerebrum. 
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cerebro-spinal system (sér’é-bré-spi’ndl sis’tém). That part of 
the nervous system made up of the brain, spinal cord and the 
nerves branching from them. 

cerebrum (sér’é-briéim). The main part of the brain. 
chlorine (kld’rén). A poisonous, greenish-yellow gas. 
cholera (k6l’ér-d) (Asiatic cholera). A disease which causes 

vomiting, cramps, extreme weakness, and often death. 
chorea (ké-ré’a). A nervous ailment accompanied by twitchings 

of muscles, also known as St. Vitus’s dance. 
choroid coat (ko’roid két). The middle, black covering of the 

eyeball. 
chrysalis (kris’d-lis). The stage in the life of an insect in which 

it is enclosed in a cocoon or case. 
cilia (sil’/i-d). Hair-like projections. 
circulatory system (sfir’ki-ld-td’ri sis’tém). The heart and blood 

vessels, arranged in a way that enables blood to reach every 
part of the body and return again to the heart. 

clavicle (kliv’i-k’1). The collarbone. 
coagulate (ké-ag’ti-lat). To form into a compact, thick, dense 

mass; to clot. 
cocaine (kd-kan’). A drug used to deaden pain and cause sleep. 

Prepared from the leaves of the coca plant. 
cochlea (kdk’lé-d). A part of the inner ear in the shape of a coil 

of a snail shell. 
concussion (kén-ktish’zin) (of the brain). A shock or injury caused 

by a blow upon the head. 
connective tissue (ké-nék’tiv tish’0). A tissue that binds together 

other tissues in nearly all parts of the body. 
conscious (kén’shiis). Aware of facts; mentally awake or active. 
constipation (k6n-sti-pa’shwin). A condition of the bowels when 

movements are infrequent and difficult. 
contaminate (kén-tim’i-nat). T’o make impure or unfit for use. 
convalescence (kin’vd-lés’éns). The time during which a person 

is recovering from an illness. 
convex (kén’véks). Curving outward or rounded like the outside 

of a ball. 
convolution (kin’v6-li’shiin). Irregular ridges on the surface of 

the brain. 
corpuscles (kér’piis’Iz). Small cells that float in the blood. 
cranial nerves (kra’ni-dl nirvz). Nerves connected directly with 

the brain. 
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cranium (kra’ni-zim). The skull or more especially the part of the 

skull which encloses the brain. 

crypt (kript). A cavity or depression, as in a tonsil where pus can 

collect. 
Curie, Madame (Ka-ré’, Mad’dm). French chemist who discov- 

ered radium. 

deformity (dé-for’mi-ti). An irregular or wrong form of some part 

of the body. 
delirium tremens (dé-lir’'i-im tré’ménz). A mental disturbance 

caused by excessive and prolonged use of alcoholic liquors. 

denatured alcohol (dé-na’tiir-éd 4I’k6-hdl). Alcohol that has been 

made unfit for drinking by the addition of some unpleasant 

substance. 
dermis (dar’mis). The sensitive inner layer of the skin. 

diaphragm (di’d-frim). A broad, flat muscle separating the chest 

cavity from the abdomen. 

digestive system (di-jés’tiv sis’tém). The parts of the body con- 

nected with the digestion of food; the alimentary canal. 

. dilate (di-lat’). To make larger or wider. 

diphtheria (dif-thér'i-d). A dangerous, communicable disease in 

which whitish membranes form on the lining of the throat. 

dysentery (dis’én-tér’i). A painful disease of the intestines. 

elastic (é-lis’tik). Capable of returning to its original shape or 

size after being stretched. 

elimination (é-lim’i-na’shin). The process of sending out or ex- 

pelling waste products from the body. 

epidemic (ép’i-dém’ik). A condition in which a disease spreads 

rapidly from person to person. 

epidermis (&p’i-dar’mis). The outer layer of the skin. 

epiglottis (ép’i-gldt’is). A small lid-like plate of tissue which keeps 

food out of the windpipe when we swallow. 

epithelium cells (ép’t-thé’li-vim sélz). Cells forming the skin, or 

any other tissue or membrane which covers the outside of the 

body or forms its inner lining. 

equilibrium (é’kwi-lib’ri-im). A state of balance between oppos- 

ing weights or forces. 
esophagus (é-sdf’d-giis). The tube which leads from the throat 

to the stomach. Also known as the gullet. 

Eustachian tube (i-sta’ki-dn tib). A tube connecting the middle 

ear with the throat. 
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excretion (éks-kré’shiin). The process of getting rid of waste 
materials from the body. 

expiration (ék’spi-ra’shtin). The act. of breathing out air from 
the lungs. 

fatigue (fd-tég’). Weariness resulting from work or exertion. 
femur ({é’mér). The thigh bone. 
fermentation (ffir’mén-ta’shdin). A chemical change in a substance, 

such as that which causes milk to sour, cheese to ripen, cider 
to turn to vinegar. 

fibrin (fi’brin). A thread-like substance formed in the clotting of 
the blood. 

fibula (fib’ti-ld). The outer and usually the smaller of the two 
bones in the lower leg. 

focus (f6’kds), plural foci (f6’si). In connection with the sense of 
sight: to bring rays of light to a point on the retina. In 
connection with disease: a focus of infection is a place where 
bacteria are gathered in large nurbers. 

follicle (f65l’/i-k’l1). A small cavity, such as the little depressions 
out of which the hair grows. 

fracture (fraik’tiir). A broken bone. 
function (fiingk’shiin). The particular purpose for which a thing 

exists. 

ganglion (gang’gli-wn), plurai ganglia (gang’gli-d). A mass of 
nerve tissue containing nerve cells. 

gastritis (gds-tri’tis). Inflammation of the stomach. 
gland (gland). An organ of the body that secretes fluids, such as 

the saliva, gastric Juice, etc. 
glycogen (gii” k6-jén). A kind of starch found in the liver. 

humerus (hii’mér-dis). The bone in the upper arm. 
humidity (hu-mid’7-ti). Moisture, dampness. 
hydrocholoric acid (hi’dré- klo’rik ds’‘id). A strong acid formed 

from the combination of hydrogen and chlorine. 
- hydrophobia (hi’dré-fo’bi-d). A serious disease accompanied by 

convulsions; also called rabies (ra’bi-éz). 
hygiene (hi’ jn). The science of the preservation of health; a 

system of health rules and practices. 

‘immunity (i-mi’ni-ti). The power of resisting disease; freedom 
from certain diseases. 
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impulse (im’piils). A force which starts something into action. 
incus (ing’kzs). The middle one of the chain of three bones which 

stretch across the middle ear. 
infection (in-fék’shtin). That which causes a disease; a disease 

or condition caused by being infected. 
influenza (in’fld0-én’za). A communicable disease, causing inflam- 

mation of the throat and bronchial tubes; more severe and 
serious than a cold. 

inoculate (in-6k’i-lat). To introduce weakened bacteria or toxins 
into the blood to cause the body to produce antibodies which 
protect against later attacks of the same kind of bacteria. 

insanity (in-sin’i-ti). A condition of madness or being insane. 
inspiration (in’spi-ra’shdin). The act of breathing in. 
iris (i’ris). The colored part around the pupil of the eye. 
irritate (ir’%-tat). To excite, disturb. 

lacteals (1ik’té-alz). Lymph vessels in the lining of the intestine, 
absorbing digested fats. 

larva (lir’vd), plural larvae (lir’vé). The wingless and often 
worm-like form in which most insects hatch from the egg. 

larnyx (lir’ingks). The upper part of the windpipe containing 
the vocal cords. 

lavatory (liv’d-td’ri). A place for washing. 
ligament (lig’d-mént). A tough band of connective tissue which 
holds bones together at a joint. 
‘Lister, Sir Joseph (Lis’tér). A great English physician who 

developed means for sterilizing wounds. 
lymph (limf). A nearly colorless fluid in the body, circulating in 

the lymphatic vessels. It consists chiefly of blood plasma and 
contains colorless corpuscles. 

lymphatic circulation (lim-fat’ik stir’ki-la’shtin). The passage of 
lymph through the body in the lymph vessels, which are a 
system of tubes similar to the blood vessels for the blood. 

malaria (md-lar’i-d). A disease marked by chills and fever, spread 
by the bite of the Anopheles mosquito. 

marrow (mar’5). A soft substance that fills the hollow interiors 
of most bones. It contains nerves and blood vessels. 

medulla oblongata (mé-dil’é Sb’léng-ga’td). The lower, back 
portion of the brain, tapering off into the spinal cord. 

membrane (mém’bran). A soft, thin, flexible layer of tissue. See 
mucous membrane, pleura, periosteum. 

————— 
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meningitis (mén’in-ji’tis). Inflammation of the tissues which 
surround the brain and spinal cord. 

metabolism (mé-taib’5-liz’m). The process of nutrition; the chemi 
cal changes in living cells, resulting in their growth and repair 
and the production of energy for life activities. 

microbe (mi’krob). A tiny animal or plant, so small that it can 
be seen only with the aid of a microscope. 

microscope (mi’kré-skop). An instrument with a lens, used to 
make tiny things seem much larger than they really are. 

morphine (mér’fén). A drug made from opium and used to deaden 
pain or cause sleep. 

mucous membrane (mi’kiis mém’bran). The thin membrane that 
lines the nose, throat, and other passages that open to the 
surface of the body. 

\narcotic (nar-k6t’ik). A substance that lessens pain and causes 
sleep. 

nausea (ndé’shé-d). Sickness in the stomach accompanied by a 
desire to vomit. 

neurone (nii’rdn). A nerve cell. 
neurotic (ni-rét’ik). A disease in the nerves. 
neutralize (ni’trdl-iz). To counteract; to make something 

inactive. 
nicotine (nik’é-tén). A very poisonous substance found in tobacco. 
novocaine (no’v6-kan). A name given to a form of anaesthetic— 

used to deaden pain. 
nucleus (ni’klé-ds). A tiny life-center within a cell, necessary to 

its growth. 
nutrition (nii-trish’#in). The act of nourishing; the processes by 

which animals and plants make use of food elements for growth 
and repair of tissues. 

olfactory nerve (6]-fak’té-ri nfirv). The nerve of smell. 
opium (6’pi-zim). A drug which dulls pain and produces sleep; 

obtained from a certain kind of poppy. 
optic nerve (Sp’tik nfrv). The nerve of sight. 
organ (6r’gdin). A part of the body that serves a certain purpose, 

such as the eye, ear, stomach, etc. 
oxidation (6k’si-da’shtin). The process of being combined with 

oxygen. 
oxygen (6k’si-jén). A colorless, tasteless gas found in the air, 
A constant supply is needed to keep us alive. 
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pancreas (pan’/kré-ds). A gland which secretes the pancreatic 

juice to aid digestion of foods in the intestines, and also pro- 

duces insulin. 
parasite (pdr’-d-sit). A plant or animal which lives in, on, or 

with some other living thing. 

Pasteur, Louis (Pas’tar’, L0o’is). Born 1822; died 1895. A famous 

French chemist who proved germs were a cause of disease. 

Pasteurize (pas’tér-iz). To heat a liquid to a temperature where 

harmful germs are killed, without greatly changing the nature 

of the substance. 
patella (pd-tél’a). A small, movable bone forming the kneecap. 

pellagra (pé-la’grd). A disease believed to be caused by faulty 

diet. It is accompanied by intestinal and nervous disorders. 

pelvis (pél/vis). The bony structure at the base of the trunk of 

the body. It also forms places of attachment for the thigh bones. 

pepsin (pép’sin). A substance in the gastric juice, acting upon 

proteins. 
periosteum (pér’i-6s’té-tm). A membrane covering the bones. 

phalanges (fa-lin’jéz). Bones in the fingers and toes. 

phosphorous (fds’fé-rtis). A chemical element. A yellowish- 

white poisonous substance. A small quantity, obtained from 

certain foods, is needed by the body for proper growth. 

physiology (fiz’i-6l’6-ji). The science which studies the work or 

function of the parts of living animals and plants. 

plague (plag). A severe contagious disease, or pestilence. 

plasma (pliz’md). The watery part of the blood; lymph. 

pleura (ploor’d). A delicate membrane lining the chest cavity 

and covering the lungs. 

plexus (plék’stis). A network, especially of blood vessels and 

nerves, which increases-intercommunication among them. 

_ pneumonia (ni-m0’ni-d). A disease in which there is inflamma- 

tion of the lungs, together with a collection of fluid in the lungs. 

pollution (pé-la/shiin). The act of making impure. 

protein (pro’té-in). An important food substance needed for the 

growth and repair of body cells. 

protoplasm (pré’té-pliz’m). The living substance in plant and 

animal cells. It is usually colorless and jelly-like. 

ptomaine (t0’man). A chemical substance formed in decaying 

matter, often poisonous. 
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pulmonary circulation (piil’mé-nér’i str’kt-la’shiin). The course 
of the blood from the heart to the lungs and back to the heart 
again. 

pus (ptis). The white or yellowish-white substance formed in 
sores, abscesses, etc. It consists of living and dead white 
corpuscles, bacteria, and tissue. 

putrefaction (pi’tré-fak’shiin). The decomposition of animal or 
vegetable matter. 

pyloric orifice (pi-lér’ik dr’i-fis). The opening from the stomach 
into the small intestines. 

pyorrhea (pi’6-ré’a). A disease of the gums. Pus is formed and the 
teeth often become loose. 

.quarantine (kwdr’dn-tén). The time during which the movement 
of persons is restricted to prevent the spread of a contagious 
disease. 

radius (ra’di-uis). The thicker and shorter of the two bones in 
the forearm. 

. Reed, Dr. Walter. A physician who proved that yellow fever is 
transmitted by the Stegomyia mosquito. 

reflex (ré’fléks). An involuntary body movement. 
respiratory disease (ré-spir’d-t0’ri di-zéz’). A disease affecting 

the organs of breathing. 
retina (rét’i-nd). The inner coat of the eyeball containing the 

ends of the nerve of sight. 

sanitarium (sin’i-tar’i-im). A place where persons go for the 
treatment of illness, or to be restored to health. 

scapula (skap’U-ld). The shoulder blade. 
Schick test (Shik tést). A test in which a small amount of diph- 

theria toxin is injected beneath the skin to determine, from the 
appearance of the skin a short time afterward, whether a person 
is able to develop diphtheria. 

schlerotic coat (sklé-rét’ik). The tough, white outer coat of the 
eyeball. 

secretion (sé-kré’shiin). The formation in the body of a new 
substance from materials contained in the blood; the substance 
formed, such as the saliva or gastric juice. ; 

sensory nerve (sén’s6-ri nfirv). A nerve carrying feelings from dif- 
ferent parts of the body to the brain or spinal cord. 

septic sore throat (sép’tik). A severe form of sore throat, marked 
by fever and weakness. 
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septic tank (sép’tik). A tank or container in which body wastes 
are broken up by bacteria. 

sheath (shéth). A covering. 
sinus pone): A cavity or hollowed out space in a bone of the 

skull. 
skeleton (skél’é-tein). The bony framework of man or animal. 
spinal nerve (spi/ndl nfrv). Nerve connected with the spinal cord. 
stamina (stim’i-nd). Vigor, power of endurance. 
stapes (sta’péz). The innermost of the three small bones that 

stretch across the middle ear. 
stegomyia mosquito (stég’6-mi’yd mds-ké’ts). The yellow fever 

mosquito. 
sterilize (stér’t-liz). To treat something in a way to make it free 

from germs. 
stimulus (stim’ii-lds). Something that arouses an organ or tissue 

to action. 
stupor (stii’pér). A condition of the mind in which the senses or 

feelings are dulled or dazed. 
systemic circulation (sis-tém’ik sfir’kU-la’shuin). The movement 

of the blood from the heart through the arteries, capillaries, 
and veins, and back to the heart again. On its Journey around 
the body the blood supplies body cells with nutriment and 
oxygen and carries away waste materials. 

tibia (tib’i-d). The inner, and usually the larger, of the two bones 
in the lower leg. 

tonsil (tdn’stl). A small gland on each side of the back part of the 
mouth. 

tonsillectomy (tén‘si-lék’té-mi). The surgical removal of the 
tonsils. 

tonsillitis (ton’s7-li’tis). Inflammation of the tonsils. 

tourniquet (toor’ni-két). A device to stop bleeding, such as a 
bandage or belt twisted tight by a stick. 

toxin-antitoxin (t6k’sin-an’ti-tdk’sin). A combination of diph- 
theria toxin and diphtheria antitoxin injected into the blood 
to stimulate it to produce substances which protect the person 
against an attack of this disease. (See also toxin and antitoxin.) 

trachea (tra’ké-d). The windpipe, or tube leading to the lungs. 

trichinosis (trik’i-nd’sis). Disease caused in the intestinal tract 
and muscles by a tiny worm called trichina (tri-ki’nd). 
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tuberculosis (tii-bfar’kt-l0’sis). A disease, usually of the lungs, in 
which tissues are wasted away. 

typhus fever (ti’fus fé’vér). A contagious fever caused by the bites 
of lice. It is a very serious disease marked by weakness and 
delirium. 

vaccinate (vik’si-nat). To give a person a mild form of a disease 
in order to protect against a severe attack of the disease. 

vaccine (vaik’sén). A substance containing germs which is in- 
jected into the blood in vaccination. 

ventricle (vén’tri-k’l). One of the two lower chambers of the 
heart from which blood is pumped into the arteries. 

vertebra (vfr’té-brd), plural vertebrae (vir’té-bré). One of the 
small bones of the spinal column or backbone. 

villus (vil’d%s), plural villi (vil’i). Finger-like processes of the 
mucous membrane of the small intestine which absorb digested 
food materials. 

virulent (vir’U-lént). Extremely dangerous; deadly. 
vital statistics (vi’tdl std-tis’tiks). Facts having to do with the 

number of births and deaths. 
vitality (vi-tal’t-ti). Vital force, energy. 
vitamin (vi’td-min). One of a class of substances found in most 

foods in their natural state. These substances are necessary to 
good health and growth. 

vitreous humor (vit’ré-tis hi/mér). The clear, jelly-like substance 
which fills the part of the eyeball back of the lens. 

X-ray (éks’ra). Rays of light with power to pass through most 
solids. They produce shadows upon photographic plates to 
form pictures which help in determining conditions inside the 
body. 
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Accident prevention, 221, 222. 

Accident rate, alcohol and, 180-181. 

Accommodations (eye), 50. 
Adenoids, 302. 
Alcohol, 19, 110, 174-192; and acci- 

dent rate, 180-181; as a narcotic, 

185; beverages, 175-177; effect up- 

on, circulation, 178-179, heart, 

178-180, muscles, 179-180, stom- 

ach, 181-182; food, 184; human 

efficiency, 187-188; influence up- 

on offspring, 186-187; insanity, 

187; and nervous system, 177-178; 

proper use of, 175; and resist- 

ance to disease, 182-184. 

Alimentary canal, 291. 
Alkaloids, 192-193, 202-203; caffeine, 

192; cocaine, 192; medical use, 

192; quinine, 192. 
All Up Relay Game, 264. 
Anatomy, 267. 
Anesthesia, 73. 
Anodynes, 200. 
Anthrax, 102. 
Anti-bodies, 95, 96. 
Antiseptic, 311. 
Antitoxin, 95, 97, 106. 
Aorta, 306. 
Appendix, 295. 
Aqueous humor, 49. 
Arch Goal Ball Game, 250. 
Arsenic poisoning, 218. 
Arteries, 303, 306; aorta, 306. 

Astigmatism, 52, 53. 

Athletics, 226, 237-238; for girls, 

242-249; fundamentals in competi- 

tive, 244-249, 

Attention, concentration of, 27. 

Audiometer, 65. 
Auditory nerve, 62. 
Autonomic nervous system, 8, 16, 

ie 

Baby, care of, 161-165. 
Bacteria, 152, 153. 
Bat Ball Game, 252. 
Bathroom, care of, 150. 

Beverages, alcoholic, 175-177. 

Blood, 302-311; removal of wastes 

from, 311. 

Blue and White Game, 263. 

Body, 267-271; heat, regulation of, 

323. 
Bones, 271-278; broken, 339, 340. 

Botulism, 85. 
Brain, 10. 
Breathing, 312, 313, 314. 
Bubonic plague, 93. 
Building regulations, hygienic, 139. 

Burns, 344. 

Caffeine, 193-196. 
Canals, semi-circular, 62. 
Capillaries, 303, 306, 314. 
Cells, 1, 269, 270, 271; air, 314; bone, 

2; division, 2, 3; effects of alco- 

hol on, 176; effects of narcotics 

on, 2083; epithelium, 2; muscle, 2, 

280; nerve, 2; wall, 269. 

Cerebellum, 10, 11, 12. 
Cerebro-spinal nervous system, 8, 

14, 16. 
Cerebrum, 10, 11, 12. 
Character, 31; effects of narcotics 

upon, 204-207. 
Child hygiene, 120, 125. 
Child labor, 221. 
Chloroform, 201. 
Choroid coat, 47. 
Circulation, 268, 302, 303, 305; ef- 

fect of alcohol upon, 178; lym- 
phatic, 307; pulmonary, 308; rules 
for good, 308-309; systemic, 307. 

Clinics, public, 121, 125. 
Clothes, washing, 158. 
Cocaine, 192, 201, 202. 
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Cochlea, 62. 
Coffee, 174, 193-194. 
Colds, 302; how to prevent, 318. 
Communicable diseases, 120, 123. 
Community hygiene, 113. 
Concentration of attention, 27. 
Concussion (of brain), 17. 
Convalescence, 161. 
Cornea, 47. 
Corpuscles, red, 303, 314; 

95, 96, 304. 
Cranium, 272. 
Crime, 206-207. 
Cuts, 338. 

white, 

Deafness, prevention of, 63. 
Digestion, 268. 
Digestive system, 291-296. 
Diphtheria, prevention of, 106. 
Disease, conquest of, 71; resistance 

to, 182-184, 
Diseases, communicable, prevention 

of, 113, 114, 115, 120, 123, 161-162. 
Drinking water, 221. 
Dust, 157, 158, 218. 

Ear, 60, 63. 
Education, physical, 226-266; see 

also “Physical education.” 
Efficiency, influence of alcohol upon, 

187-188; influence of tobacco up- 
on, 197-198. 

Emotions, 32; effect on health, 268, 
269, 

Endurance, influence of alcohol up- 
on, 188; influence of tobacco “up- 

on, 197. 
Energy, sources of, 172-173. 
Equilibrium, 62. 
Ether, 200. 
Eustachian tube, 64. 
Examinations, periodic physical, 69. 
Exercise, 226, 281, 312-313; necessity 

for, 236. 
Exposure, to cold, 109. 
Eye, 45; care of, 55-58; defects, 

52-54. 
Eye-strain, 54. 

Far-sightedness, 52. 

369 

Fatigue, 222, 223, 282. 
Fear, 33. 
Feet, 275; bones of, 275-276. 
Fermentation, 72, 77. 
Filtration of water, 130. 
First Aid, 337-346. 
Flies, protection against, 86-89. 
Focusing, 50. 
Food, alcohol as a, 184, 
Foods, 283-290; aid disease trans- 

mission, 83-86; care of, 150-156; 
fuel foods, 284, 285; for growth 
and repair, 285; regulating and 
protecting, 285. 

Foreign body (in eye), 118. 
Fox and Geese Game, 262. 
Fox and Geese Dodge Ball Game, 

262. 

Games, 226, 237-238; All Up Relay, 
264; Arch Goal Ball, 250; Bat 
Ball, 252; Blue and White, 263; 
Fox and Geese, 262; Fox and 
Geese Dodge Ball, 262; Funda- 
mentals in competitive, 244-249; 
Human Hurdie Relay, 253; Jump 
the Shot, 251; Kick Base Ball, 
254; Leap Frog Relay, 255; 
Olympic, 228; Poison Snake, 265; 
Progressive Dodge Ball, 257; 
Shuttle Relay, 249; Tug of War, 
256; Volley Ball, 259. 

Ganglia, 8, 15. 
Garbage, disposal of, 147. 
Germs, disease, 72, 73, 77, 78. 
Gorgas, Colonel, 92. 

Habits, 20-23; alcoholic, 185; coffee, 
194; drug, 204, 209-210; health, 

21; mental, 20, 21, 23-34; of study, 
28; tea, 194; tobacco, 198-199. 

Hair, 322. 
Happiness, 29. 
Health, making the most of, 4; 
meaning and value of, 1; mental, 
4; physical, 3; public, 113. 

Hearing, 59, 61; tests of, 64, 65, 66. 
Heart, 303, 305, 306, 307; auricles, 

305, 306; effect of alcohol upon, 
178-179; ventricles, 305, 306. 
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Heating, in the home, 141, 142, 220. 

Heroin, 201. 
Hobbies, 26. 
Hookworm, 93. 
Housing, 124. 
Human Hurdle Relay Game, 253. 

Hygiene, 267; community, 113; in- 

dustrial, 216. 

Ice box, 153, 154. 
Immunity, acquired, 97; natural, 95. 

Incus, 61. 
Industrial hygiene, 216-225. 
Infant Welfare, 120, 125. 
Inflammations, 317. 
Injuries, what to do for, 337. 
Insanity, alcohol and, 187. 
Inspectors, U. S. Public Health 

Service, 115. 
Iris, 48. 

Jahn, Frederich Ludwig, 230. 
Jenner, Dr. Edward, 98, 99. 
Joints, 271, 278-279. 
Jump the Shot Game, 251. 
Jupille, 103, 104. 

Keller, Miss Helen, 48. 
Kick Base Ball Game, 254. 
Kitchen, cleanliness in, 151, 152. 

Laboratories, public, 121, 125. 
Laudanum, 201. 
Laundry, 158. 
Lead poisoning, 218. 
Leap Frog Relay Game, 255. 
Lee, Joseph, 234. 
Legislation to control narcotics, 210. 
Lens, 48, 49. 
Ligaments, 278, 279. 
Light, 220. 
Lighting, in the homes, 142, 148. 
Lime water, how to make, 351. 
Ling, Pére Henrik, 231. 
Liquors, intoxicating, 176. 
Lister, Sir Joseph, 73. 
Liver, 296. 
Local Boards of Health, 122. 
Lunch, the school, 348; suggested 

menus for, 348-349. 

INDEX 
Lungs, 314; protection for, 215. 
Lymph, 307-308. 

Malleus, 61. 
Marrow, 277. 
Mastoid bone, 64 
Medicines, patent, 208-209. 
Medulla, 10, 11, 12. 
Meister, Joseph, 102. 
Mercury poisoning, 218. 
Microbes, 73. 
Microscope, 71. 
Milk, care of, 83, 155, 156; inspec- 

tion, 120, 124; pasteurized, 136; 
supply, safeguarding, 134, 137. 

Molds, 152, 153. 
Morphine, 201. 
Morton, Dr. W. T., 73. 
Mosquitoes, 89-92. 
Motor area, 12. 
Muscles, 280-283; effect of alcohol 

upon, 179-180; injuries, 282; in- 
voluntary, 280; “muscle tone,” 
280-281; voluntary, 280. 

Nails, 323. 
Narcotics, 172, 200-215; alcohol as 

a, 185; anodynes, 200; and crime, 
206-207; effects upon character, 
204-207; effects upon nervous sys- 
tem, 202-204; hypnotics, 200; in- 
ternational cooperation, 211-218; 
legislation for control of, 210-211; 
meaning of, 173; patent medi- 
cines, 208-209; traffic in, 207-208. 

National Collegiate Athletic Asso- 
ciation, 240-242. 

National Government (and health), 
114-119. 

Near-sightedness, 51. 
Nerve-cell, 8, 9; -endings, 41; -fibre, 

9. 
Nerves, 8, 16; cranial, 17; motor, 

76; sensory, 16; spinal, 17. 
Nervous system, 7, 268; alcohol and, 

177-178; coffee and, 194-195; nar- 
cotics and, 202-204; tea and, 194- 
195; tobaceo and, 197. 

Nicotine, 174, 196. 
Novocaine, 201. 
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Occupational dangers, 217. 
Offspring, influence of alcohol upon, 

186-187. 
Olfactery area, 67. 
Olympic games, 228, 
Opium, 201. 
Optic area, 12. 
Optic nerve, 47. 
Orange juice, 163. 
Overwork, 108. 
Oxidation, 267, 

Pain, sense of, 68. 
Panama Canal, 82. 
Pasteur, Louis, 71, 101, 113. 
Pasteurization of milk, 136. 
Patent medicines, 174. 
Phosphorus poisoning, 218. 
Physical Education, 226-266; aims 

and ideals, 236-249; among the 
ancients, 227-229; Germans, 230- 
231; Middle Ages, 229; Swedish 
system, 231; United States, 232- 
235. 

Physiology, 267. 
Playgrounds, 233, 234. 
Pneumonia, deaths from, 182, 183. 
Poison Snake Game, 265. 
Poisoning, alcoholic, 176. 
Pressure, sense of, 68. 
Progressive Dodge Ball Game, 257. 
Protoplasm, 269. 
Protozoa, 74-76. 
Publicity, health, 122, 125. 
Pupil, 47, 48. 
Pure food acts, 211. 
Putrefaction, 72, 77. 

Quarantine, 113, 160-161. 
Quinine, 192. 

Rabies, 102. 
Radio, and sense perception, 39. 
Rats, danger and prevention, 94. 
Reed, Major Walter, 91. 
Refrigerator, 153, 154. 
Resistance, to disease, 95, 108. 
Respiration, 312-320; organs of, 

314, 
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Rest, 18. 
Retina, 47, 
Ribs, 274; floating, 274. 

Safety, 326-337; at school, 333; in 
sports, 334; in the home, 331. 

Sanitation, 120, 124. 
Seale, Self-Testing, 352-353. 
Schaefer Prone Pressure Method, 

341, 342. 
Schick test, 107. 
Schools, healthful, 165-169. 
Sclerotic coat, 47. 
Self-confidence, 30. 
Sense organs, 41. 
Senses, external, 38; internal, 38; 

special, 36; special, care of, 42. 
Septic tank, 148. 
Sewage, disposal, 131-134, 147-150. 
Shuttle Relay Game, 249. 
Sick room, care of, 158-161. 
Sight, 44, 45. 
Site, home, 139. 
Skeleton, 271, 278. 
Skin, 321-325; structure, 321; uses 

of, 321. 
Skull, 272. 
Sleep, 18. 
Smallpox, 98. 
Smell, sense of, 66. 
Sneezing, 82. 
Sound waves, 59. 
Spinal column, 272. 
Spinal cord, 13. 
Spitting, $2. 
Sportsman, good, 240-241. 
Sportsmanship, good, 238-239. 
Sprains, 279. 
Stapes, 61. 
State Boards of Health, 119-122. 
Sterilization, 73. 
Stimulants, 172-215; alcohol, 174; 

caffeine, 174, 193-196; coffee, 174, 
195; meaning of, 173; and narcot- 
ics, 172-215; nature of, 173; nico- 
tine, 174; strychnine, 174; tea, 
174, 195; tobacco, 174. 

Stimulus, 40. 
Stomach, 292, 293; effect of alcohol 

upon, 181. 
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Strychnine, 174.. 
Sunlight, 31, 139. 
Sympathetic nervous system, 8, 15, 

Taste buds, 67. 
Taste, sense of, 66. 
Tea, 193-194. 
Teeth, 272, 297-300; care of, 299; 

cleaning, 300; growth of, 298. 

Tissue, connective, 280; muscle, 280. 

Tobacco, 19, 110, 174, 196-200; cost 

of smoking, 198-199; effects upon 

body, 197; effects upon mental 

work, 197-198. 

Tomato juice, 163. 
Tonsils, infected, 301. 
Toxin-antitoxin, 107. 

Toxins, 77. 
Traffic, “dope,” 207-208. 
Transmission of disease, 80. 
Tuberculosis, 319, 320. 
Tug of War Game, 256. 
Tympanum, 61. 
Typhoid fever, 105, 131, 137. 
Typhus fever, 92. 

U. S. Bureau of the Census, 118; 

Department of Agriculture, 118; 

Department of Labor, 118; Hy- 

INDEX 
gienic Laboratory (Washington, 

D. C.), 117; Post Office Depart- 

ment, 118; Public Health Service, 

116. 

Vaccination, 98, 105. 
Vaccines, 98. 
Veins, 303, 307. 
Ventilation, 141, 142, 220, 316. 

Vertebrae, 272. 
Villi, 293, 294. 
Vital statistics, 120, 123. 

Vitamins, 288. 
Vitreus humor, 49. 
Volley Ball, 259. 

Wastes, disposal of, 131-134, 147- 

149, 

Water, supply, 84, 125-131, 144, 289. 

Weight (and height), tables, 354- 

355. 

Wells, for water supply, 144. 

Williams, J. F., 237. 
Worry, 8. 
Wounds, 338. 

Yeasts, 152, 153. 
Yellow fever, 90-92. 

Zoning, (homes), 140. 
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