THE FRAMEWORK OF THE BODY.

QUESTIONS FOR TOPICAL REVIEW.

1. What mseful purposes do the bones sexve?. . .....
9. What can you say of the size and shape of the bor
. State what you can of the structure of the bones.
. State what you can of the composition of the bon
. Of the usefulness of mineral substance in the benes
. Of the usefulness of animal substance in the bones.
. Of the strength belonging to the bones............
. How many bones in the human body?...
. What is meant by the human skeleton?
. Give a deseription of its construetion
. Name the important cavities in a skeleton
. How are the trunk and skull kept in position
3, Name the limbsS. ... coveaicercrarnnensanes s
What is meant by a joint in the human frame ?.. -.eeceun
State what you ean of the movable JoInts... cie ceseanis
. What office is performed by the ligaments of the joints 1.
. What by the cartilage at the joints?
3. Deseribe the construction of the spinal eolumn
. What properties and powers does the spinal eolumn POSSEss ?
. When is a person taller than at other times?..ceeasercssnanesrasae o0
. Give the reason for this
2. Describe the process by which a ‘broken bone is repaired.........
. At what age does man teach his height e e T e
. Why is deformity more liable to oceur in the young than after maturi
What causes ¢ knock-knees" and bow-legs?”
. What is said of posture ? and what is the correct position?....ooiiiiia vinn

NOTE.

Some Properties of Bone.—The power of bone to resist decay is remarkable.
Fossil bones deposited in the ground long before the appearance of man upon the earth

have been found by Cuvier exhibiting a considerable portion of cartilage. The jaw of

the Cambridge mastodon contained over forty per cent. of animal matter—enough to
make a good glue—and others about the same. From thiswe see that a nutritions
soup might be made from the Dones of animals that lived before the creation of man.
The teeth resemble bone in their structure, bub resist decay longer; they are brought
up by deep-sea dredging, when all other
pones differ at different ages, and under different social conditions. In the disease
called “rickets,” quite common among the iN-fed children of the poor in Europe, but
a, there is an inadequate deposit of the mineral substance,

gomewhat rare in Americ:
rendering the bones so fAexible that they may be bent almost like waxe, In females and
powerful frame they are dense and

weak men the bones are light and thin, while in a
heavy. FExercise is as necessary to the strength of bone as to the strength of musclej
ifa iiln‘u be disused, from paralysis or long sickness, the bones lose in weight and
strength as well as the soft parts. Bone is said to be twice as strong as oak, and, to

erush a eubic inch of if, a pressure equal o 5,000 pounds is requisite.

parts of the animal have wasted away. The &
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TerE MuUSscLES.

Mover.nents of the Body-—The Muscles—Flexion and Exten-
sion—The Tendons—Contraction—Physical Strength—
R.eiative Strength of Animals—Physical Culture—Neces-
sity for Exercise—its Effects—Forms of Exercise—Exces-
sive Exercise—Walking—Riding—GymnasticsﬁOpen-air
Exercise—Sleep—Recreation

I. Movements of the Body.—We have seen that, in some
respects, the human body resembles a house built for the soul
to dwell in. DBut, inasmuch as its walls are flexible and its
foundation is movable, it is something more than a house ; in
some respects, it may be likened to a machine. The bodvjhas
the power of motion, as when we swing the arm; it 1; also
capable of locomotion, as when we walk or run fronjl one place
to another. The machinery which effects these and many other
movements is the museles. The word muscle s “ali :
mouse,” and is supposed to refer to the peculia;n:z?:mtifilhtie
l]t](“,ed, as of a small moving body, when a musrzlerlis folEliI;
action ; for example, grasp the upper portion of the arm \J\'hiIe
the .elbow-_]‘ninh is caused to move to and fro. The burrowing
n;oillou =t-‘hen felt in the front of the arm is caused by the actioz

e ; S
of the “biceps” muscle (Fig. 6). This is the musecle which,

m the arm of the blacksmith, becomes so large and powerful
1 2. Th? Muscles, or the Flesh.—The muscles, nearly four
hundred in number, form the great bulk of the body external

to the skeleton. They largely determine its weight and outline.

They are nearly all designed to move the bones, but a few act
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upon the softer parts; for example, those that move the eye,
eyelids and lips.

3. The Tendons.—Tendons, or sinews, are the extremities
of muscles, and are firmly fastened upon the bones. They are
very strong, and of a silvery whiteness. They may be felt just
beneath the skin, when the muscles are being used, as at the
bend of the elbow or knee. The largest tendon of the body
is that which is inserted into the heel, called the tendon of
Achilles, after the hero of the Grecian poet, the fable relating
that it was at this point that he received his death-wound, no
other part of his body being vulnerable.

4. Structure of the Muscles.—The muscles arc composed
of a soft substance, of a deep red color, which closely resembles
the lean meat of beef. Under the microscope, we observe that if

is composed of layers
and bundles of small
fibres. And these are,
in turn, made up of
still finer fibres, called
Jibrille (Fig. 8). The
fibres are heautifully
marked by regular cross
lines, or stripes, about
ten thousand to an

-

F16. 6.—MuscuLAR TISSUE. ¥ 2
@, b, Striped muscular fibres ; ¢, The same more inch., These circular

e markings are always
present in the voluntary muscles, and hence they are known
as the “striped ” muscles.

5. Voluntary and Involuntary Muscles.—The muscles are
divided into two classes, the voluntary and the involuntary. In
the first class are those which are used only when-we wish or
will to use them—as the muscles of the hand or arm. The
second includes those which are not under the control of the
mind. The heart is a muscle of the involuntary variety. We
cannot change its action by an effort of the will. During pro-
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found sleep, when the will is entirely at rest, the heart con-
tinues to beat without cessation. The museles concerned in
breathing are partially under our control, but they are chiefly
involuntary, and, therefore, continue to act while the mind is
at rest or is fully occupied in work or play.

6. Muscular Contraction.—Whenever a musele is caused to
act 1t undergoes confraction, or a change of form by which its
two ends are brought more nearly together. The raising of the
arm, the bending of the finger and most of the ordinary move-
ments of the limbs are effected by the will ; but the will is not
the only means of producing muscular action. ~Electricity, or a
sharp blow over a muscle will also produce it.

7. Confraction is not the permanent state of a muscle. Tt
cannot long remain contracted, but after a shorter or longer
time, it wearies and is obliged to relax. ~ After a short rest it
can then again confract. For this reason, it is more fatiguing
to stand for any great length of time in one position, than to be
walking. :

8. Relative Strength of Animals.—The amount of muscular
power which different animals possess has been tested by ex-
periment. It is found that man is able to drag a little less
than his own weight. A draught-horse can exert a force equal
to about tv»‘vo-tlurf_ls of his weight. The horse, therefore, though
vastly heavier than man, is relatively not so powerful. Insects
are remarkable for their power of carrying objects larger and

! 3 bjects larg
heavier than t:hemsulves. Many of them can drag ten, and
eve enty s iR oai
I.\Lu twenty times their weight. Some of the beetles have
een known to move hodies more than forty times their own
weight.

9. Physical Strength.—The difference in strength, as seen in -
different individuals, is not due to any original difference in
their muscles. Nature gives essentially the same kind and
amount of muscles to every healthy- person, and the power of
one, or . o T 19 c ther arsps 1

, OT t_hc W e_aknesa of another, arises, in great .part, from the
manner in which these organs are used or disused.

&
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10. Importance and Effects of Exercise.—Action is the
law of the living body. Every organ demands use to pre-
serve it in full vigor, and to obtain from it its best services.
Tixercise consists i 2 well-regulated use of the voluntary
muscles, but its effects are not limited to the parts used. Other
organs are indirectly influenced by it. The heart beats more
rapidly, the skin acts more freely, the brain is invigorated, and
the appetite and power of digestion are increased.

II. The first effects of exercise, however, are upon the muscles
themselves. If we examine 2 musele thus improved by exer-
cise, we find that its fibres have become larger and more closely
Blended together, that its color is of a darker red, and that the
supply of blood-vessels has inereased.  Withoub exercise the
musele appears thin, flabby, and pale. On the other hand,
excessive exercise, without sufficient relaxation, causes & gimilar
condition. The muscle then becomes flabby and weak, because
it is worn out more rapidly than nature builds it up.

12. Violent exercise 1s not beneficial, as strength is the
result of a gradmal growth. To gain the mosb beneficial results,
the exercise should be ab regular hours and during a regular
period, the activity and the time varying with the strength of
the individual and measured by it.

13. Different Modes of Exercise.— There are very few who
have not the power 10 walk. There is required for it no ex-
pensive apparatus, nor does it demand a period of preliminary
training.  Walking may be called the universal exercise.  With
cortain foreign mations, the English cspecially, 1t is a very

and is practised habitually by almost every

popular exercise,
leaping, and other more rapid and

class of society. Running,
violent movements,
enjoyed in childhood. For the child, they are mob too severe, |
but they may be so prolonged as to become injurious. Instancess
have been recorded where sudden death ha

violent playing, from overtaxing the heart: for example, We

have the case of a young girl who, while skipping the rope, and &8

are the forms of exercise thab arc mosb

s resulted after &
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endeavoring g ;
- oring to excel her playmates by jumping the greatest
nu;t; er of times, fell dead from rupture of the heart,
~ . . - . . 7 z
: . Carriage-riding is particularly well suited to invalids, and
o persons advanced in 1i ) Ry
persons advanced in life. Horseback exercise brings i i
e e c 1gs Into use a
g ver of museles than any other one exerci 1
with it there is chilarati : P
- there is an exhilaration of feeling which refre%h;zs tl
mind ab ame time ‘ s
e the same time. That form of exercise which interest
B o : rests
; diverts the mind will yield the best results ; and as ma t
of musecles s O . =4 Gl
of apiis les should be employed as possible, open-air exerci
ing the best. No in-door exerc Tase e
< e} -0 * PXEICIS rever ex in i
i s ercise, however excellent in itself,
: the place of hearty and vigorous activity in the o :
o : tivity in the open
15. Excessi i If
e sive Exercise.—If neglect of exercise is injurious
s0 also is the excess of i /1 i 0 he
. s the ;_\Lum of it. Violent exertions do harm ; fﬂm_yj'
often eause undue strain i : s 4
» gtrain, and even lasting injury
f_)f t}]i_‘; 1)(_]11\-" ]“(H' T} is ? ae 'lgt]]lg 111‘]111} to ks ljﬂrt
b t > 1 For this reason the spirit of rivalry which leads
o tests of endurance ¢ ats ; y L
— durance and feats of strength should be di
Those trials of the muscles e S
of the €8, es r ich ;
o U e , especially, which are supposed to
. ; shoulc ;
g d not be encouraged.

e
true, can produce a e B

1(;1(11"]\&1)]0 muscular development, so that
: : 5 5C

e g (])J ;[-h.e limbs is as large and corded as the
of a blacksmith, but it is &

: ' ; s too often at the expens

internal, vital organ. e o

good health.

nearly every muscle

! I;rge muscles are not a certain index of

1t was well know s 1 ‘

Sl :} .tLl' me\n b‘},- the ancients that athletes
y were short-lived, notwithstanding the perfection of

g S1Cd. e I (a1 =
} alIll g h.l.,n €r .IO ed. ]IL a TS0
the p l raining MOY H 2 e n ove

taal 2 © »
ull‘c];s t-]ll’,‘ }l(‘l]] r, T 1 i 1€ W (IQ oat £ f ]'(‘Tth h
> (8] O C o 3
3 Ner FOT "'els
o e Sy g 8 out o e
‘*.h }llll.[ I(,.jdld it as a Slo‘ lL].]. to t‘l]\(‘ rest , ;
L i C Test.

E = [t is '\\'E,H k'ﬂo
WIL L}th
b} ].l.l ]l S08 dn.(l nen lftCI 1 av & G i
3 1f } 3eTL })lf.l .E:(‘ht into {.O.ELdl

tion” for sbiti i
traininf;].af(;znt];inﬁl::e _trmls, so0n lose the advantages of their
i C-L.ﬂ-SlOH for it has passed.
el ﬂ:z:];:i?tﬂh?'ays be active : after labor we mush
e ey ] ! 'wl . partly by suspending all exertion, as
et o by change of employment. It is said that
reab recommended that each day should be divided
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in the following manner: ¢ Eight hours for work, eight hours
for recreation, and eight hours for sleep.” This division of
time is as good as any that could now be made, if it be borne
in mind that, when the work is physical, the time of recreation
<hould be devoted to the improvement of the mind ; and when
mental, we should then recreate by means of physical exercise.
17. During sleep, all voluntary activity ceases, the rapidity of

the circulation and breathing diminishes, and the temperature -

of the body falls one or two degrees. In consequence, the
body needs warmer coverings than during the hours of wakeful-
ness. During sleep, the body scems wholly at rest, and the
mind is also inactive, if we except those involuntary mental
wanderings which we call dreams. Nevertheless it is not an
idle period. Nutrition, or the nourishing of the body, now
takes place. While the body is in action, the process of pulling
down predominates ; but in sleep, that of building up is more
active. If sleep is insufficient, the effects are seen in the lassi-
tude and weakness which follow.

I8. All persons do not require the same amount of sleep, bub
most men need from seven to nine hours. Frederick the
Great required only five hours of sleep daily, and Bonaparte
could pass days with only a few hours of rest. Bub this long-
continued absence of sleep is attended with danger. After loss
of sleep for a long pesdod, in some instances, stupor has come
on so profoundly, that there has been no awaking.

19. There are instances related of sailors falling asleep on the
gun-deck of their ships while in action. On the retreat from
Moscow, the French soldiers would fall asleep on the march,
and could only be aroused by the cry, “The Cossacks are
coming!” Tortured persons are gaid to have slept upon the
rack in the intervals of their torture. Tn early life, while
engaged in a laborious country practice, the writer not infre-
quently slepb soundly on horseback. These instances, and
others, show the imperative demand which nature makes for

rest in sleep.

TABLE OF THE PRINCIPAL MUSCLES,

The Head.

Oc'—cip’i-to—fron—ta.'lis, moves the seal —
Or‘b1c;u—1a’ris’; pal’pe-brae, closes thel-::;l;d kbt
Le-va'tor pal’pe brae, opens the eye.
%L),e ERect;inusules {4 in number), move the eye-ball

e o ’ 5
Mas-é)eqtfar,’ }1'alse the lower jaw.

The Neck,
Pla-tys'ma My-oi’des,
BErn o Mas'toid, move the head forwards.
Seca-le’ni muscles move the neck from side to side.

The Trunk.

e bem e
T e e
ﬂz?:;_‘cbég gﬁ - ', no‘u. :,-hnulcler-blm[e.
Bxternal OBLe, | oo foo o oo
Internal Oblique, fmovc the trunk forwards.

: k
Erec'tor spi'nee, move the trunk backwards,

The Upper Limb
De’l’toid, raises the arm. g
Te'res ma’jor, lowers the arm
Sub-scap-u-la‘ris, | :
Spi-na’tus, f rotate the arm.
Bi'ceps, bends forearm.

- Tri'ceps, straightens forearm;

Pro-na'tor,
Su-pi-na’tor, } rotate forearm.
Flex.:tgr car'pl ra-di-a’lis,
“ ul-na'ri
Exten/sor car-pi ll}:-éii’]is. Fmove the hand.
More 1Jt.}1_-n85.’ris
1an 30 muscles take part in moving the fingers,

The Lowe i

Il-i‘a-cus, e
Pso’as mag'nus, )
Pec-tin-es, move the thigh forwards
‘Ad-duc'tor, f “
Glu-teus,
Pyr-i-form'is, ;»movc the thigh backwards
Sar-to’ri-us (from Sur :
Rec'tus,
Vas‘tus, }
Bi'ceps,
Graci-lis, }-move the leg backwards
Tib-i-a‘lis, :
G;r-%nne’us.

-Sie‘f:;?-ne’m"-us’ move the foot.

“tor, a tailor)
» Crosses one thi :
move the leg forwards. gh over the othor.

Twenty muscles take Dart in moving the toes,
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QUESTIONS FOR TOPICAL REVIEW,

1. State what you can of the movements of the BodY....cevesermrers woeee
What can you state of the number and division of the museles 7.
. What is the office of the muscles?.....
. Describe the structure of the muscles. .. .....
5. Which is the largest tendon in the body ?eeasiinens- i

. What is the difference between voluntary and involuntary museles ?..
Tliustrate the difference between the two...

. State all you can of the tendons or sinews .

. What is meant by contraction of the muscles? -

. In how many and what ways may contraction be effected % ...ooe vavenes -
Why cannot a muscle in life eontinue contracted for a long time s A
How does the strength of a man compare with that of a horse?. ... eeoeeann-

3, What can you state in relation to the relative strength of animals?. . c.eees

. What, in relation to physieal strength s s s
What, in relation to the importance of exerels
What is the effect of exert upon the heart, skin, and appetite?. oaena.n
How does exercis wrrent of the body's eircula tion ?

. How does judicious exe X

. What is stated of violent and spasmodic exercise?. ...

. Of the exercise of walking? ..... e b e i e

. Of running, leaping, and other modes of exercise
Of the importance of rest from labor or exercise? ......

95 What is the effeet of ex sive exercise?

. What commonly follows training?

5. What processes take place during sleep

. What effects follow insufficient sleep?.
7. How many museles in the head? ieaa-
. How many in the nec!
. How many in the trunk?. ...
. How many muscles take part.
31. How many in moving the toes?.ieeeaes

: NOTE.
The Il Effects of Over-exertion.—“ 1t should he recollected that the action
of ihe muscles has limits, as well as that of every other organ of the bodz. The
museles and the heart may be taxed too severely, and permanent derangcments may be
produced by overtaxing the human body. The ancient gymnasts among the Greeks are
said to have becomne prematurely old, and the clowns {or acrobats) and athletes of our
own days suffer from the sevi strain put upon their musenlar systems.” The effects
of hoat-racing in England have been thus deseribed by Mr. Skey, an eminent surgeon :
< The men look ufterly exhausted. Their white and sunken features and pallid lips
show serious congestion of the heart and lungs, and the air of weakness and lassituds
makes it a marvel how such great exertion should have been so nobly }1‘11c1erg0ne. We
have repeatedly seen the after ill-effects —spitting of blood, congested Iungs, and weak-
ness of the heart from over {stension.” “Persons shonld neither walk, run, leap, or
play at any game, to the extent of producing permanent or painful exhanstion. All
exereise should be attended with pleasurable feelings and when pain is produced by
proper exercise, those who suffer should rather seek medical advice than persevere in

sxercise,”—Lankester's Manual of Health.

CHAPTER IIl,

THE INTEGUMENT, OR SKIN

The Sk(ijn—Hlt.s Structure—Its Changes or Growth—The Najl
flrr;e F’alr—‘The Complexion—The Sebaceous G.Iamdsa—!S

i erspiratory Gllands—Perspira’tion and its Use =
nefoo?anghgf Ba’Elf_x;‘ng—Different kinds of Baths—-—MSan_
ing—The Benefits of the Sun—]| -

- of Warm Clothing—Poisonous Cosmetic:n s
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he nner. :

examined closely,
The inner one is called t} L
L) Is :{ g o " Qb 1
Ao e . : 1e cutis, or trie skin : the
§ the epidermis, or scarfskin :

-
known as the euticle. The latter is alsp

Ls
These two lay
e . 0 layers are closely uni :
¥ may be separated from each other. e

place w

i a,t\\ henever, from a burn, or other
a watery fluid i

: atery fluid is poured out between
e epidermis from the true skin

3. The Scarf-Skin.—Of the two 1

thinner one s e o i 6
: s the

= :
This separation takes
cause, & blister is formed ;
the two layers, and lifts

"I.cll!]. ]‘[l-S L] 2 JI Lt G f b > © =
’ 1€ appearance of a W lllllsh membrane,

It is tough and elastic

; it has seli
S 5 no feeling and does not bleed

On the

> palm of the hand, w
S5 5 - . ‘“.h-c.a. : e ‘
especially thick, a needle may be run 1311 A

S : and ¢ f it wi
e and out of it without
g ;

If it be magnified, it will ba
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found to be composed of numberless flat cells, or scales, arranged
layer upon layer. Its thickness varies in different parts of
the body. Where exposed to use, it is thick and horn-like,
as may be seen on the soles of the feet, or on the palms of the
hands of those who are accustomed to perform much manual
labor.

4. The Cutis, or True Skin.—This layer lies beneath the
scarfskin, Tt is firm, elastic, very sensitive, and is freely sup-
plied with blood-vessels. Hence a needle entering it not only
produces pain, but draws blood. Tt is closely connected with
the tissues below it, but may be separated by means of a sharp
instrument. ‘The surface of the cutis is not smooth, but is
covered here and there with minute elevations, called papille.
These are arranged in rows, or ridges, such as those which can
be seen plainly in the palm and thumb ; their number is about
80 to the square line (aline being onetwelfth of an inch).
These papille contain blood-vessels and nerves, and are largely
concerned in the sense of touch ; hence they are abundant where
the touch is most delicate, as at the ends of the fingers.

5. Changes in the Skin.—Like all other parts of the body,
the searfskin is constantly being worn out; it dries, shrivels
and falls from the body in the form of fine flakes, or scales. In
the scalp, these scales form the dandruff.” As fast as it wears
away, it is renewed from beneath. This seemingly simple pro-
cess is very important, for by it a uniform thickness is secured
to the covering of the body. If it were otherwise, this covering
would grow thicker as it grew older, like the bark of a tree,
until ib became unwieldly ; it would prevent perspiration also,
and this, as we shall see, would be fatal to life. The growth of
the true skin is provided for in the blood vessels which abound

in if. .
6. The Nails.—These are appendages of the skin. The nail
grows from a fold of the cuticle at the root, and from the under
surface. The rapidity of its growth can be ascertained by filing

a slight groove on its surface, and mnoticing how the space be-
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tween it and the roof of the mail increases, in the course of
few weeks. When the nail is removed by any accident kllf. w"?
be rt?placcd by a new one, if the root be not injurod’ 'I'lh‘
practice of biting the nails should be avoided, not only i’JG 1“3
of the ugly shape which is produced, but beca:use it inf )ailia:lﬁe
sense of touch in the ends of the fingers. The nail seivesﬁ -
protection to the end of the finger, and also enables us t rfas :
more firmly, and to pick up small objects. e
7. The Hair.—The hair is

produced in a similar manner,

the skin forming depressions,

or hair sacs, from the hottom

of which they grow and are

nourished (Fig. 7). The bulb,

or root, from which the hair O

arises, is lodged in a small

pouch, or depression in the 3

skin, The shaft is the part -

which grows out beyond the -

%cvel of the skin. Tfs growth ,

1s altogether in one direction

in length alone, :

8. The outer part of ‘the F16. T.—a. b. Tue Roor oF A HATR,

tiiie e 3 2 . 1,2, 8. The skin forming > hai
: <t : qu.lte ﬁl‘m, while its ' baceous g}und:mg t{i‘(i:tlallifiiias‘:c. s
= L : S 5. b 8

iterior is soft er, and sup- €. TRANSVERSE SECTION OF A Harn.

24
plies the nutrime y ich i
iment by which it grows. The hair is a protec-

tion to the parts it
- Bﬁ:ﬂg:h flt covers. On the head, it shields the brain
xtremes of heat and cold, and moderates the force of

blows ur
s upon the scalp. O it i
scalp.  On the body it is i i
e _ use -
more extensive surf: - Sk airordu‘lg >

it o .):ce forIcan‘ying off the perspiration.

9 exion.—In the deeper

e eper cel arf-ski
lies & pigment, or colorin - e

! matter, consisti i
b I3 er, consisting of minute colored

On this pi o
: : 8 pigment complear o] : i
L i pr..‘,wn depends ; and its presence,
g g T amount, occasions the difference of hue that
X1st; wee 5 1

veen the light and the dark races of men, and between
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the blonde and brunette of the white races. Freckles are due
fo an irregular increase of coloring matter.

10. The Sebaceous Glands.—In all parts of the surface
where the hairs grow are to be found the sebaceous, or oil-pro-
ducing, glands. These glands are liftle rounded sacs, or pouches,
usually connected with the hair-bulbs ; and upon these bulbs
they empby their product of oil, which acts as a natural dressing
for the hair (4, Fig, 7). A portion of the sebaceous matter passes
out upon the surface, and prevents the cuticle from becoming
dry and hard. It also sheathes the skin from the irritation by
the acrid properties of the perspiration. The glands situated
upon the face and forehead, open directly upon the skin. In
these, the sebaceous matter 1s liable to collect, and become too
hard to flow off naturally. The mouths of these glands,
around the nose and on the forehead of young people, frequently
appear as small black points, which are incorrectly called
“worms.”

Il. The Perspiratory Glands.—The chief product of the skin’s
action is the perspiration. For the formation of this, there are
furnished countless numbers of little sweat-glands in the true
gkin. - They consist of fine tubes which measure about one-
tenth of an inch in length. In diameter, they are ahout one
three-hundredth of an inch, and upon parts of the body there
are not far from three thousand of these glands to the square
snch, Their whole number in the body is, thercfore, very

great ; and it is computed if they were all united, end to end,
their combined measurement would exceed three miles.

12. The Sensible and Insensible Perspiration.—-The pores
of the skin are constantly exhaling a watery fluid ; but,
under ordinary circumstances, there is no moisture apparent
upon the surface, for it passes off in the form of vgpor asrapidly
as it is formed. This is called insensible perspiration. Under
the influence of heat or exercise, however, this fluid is formed
more abundantly and appears on the surface in minute, color-
less drops. It is then termed sensible perspiration. Water is
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L‘!m chief part of this fluid. The average daily amount escapi
from the hody by perspiration in the adult, is not f‘]:I‘ iPrlong
two pints, or more than nine grains each minu,te. ; =
I3. The Uses of the Perspiration.—Besides liberatine from
“.che blood this large amount of water, with the worn-out ?ﬂatt :
1t contains, perspiration regulates the temperature of ﬂle bm‘le'1
As'evaporat-ion always diminishes temperature, so pempiraﬁ-ci;
as 1t passes off in the form of fine vapor cools ’the sm‘f;lce I
%m.t weather this function is much more active, and the - li :
influence increases in proportion. ’ e
14. The importance of perspiration is shown by the effects
that often follow its temporary interruption, namely, headache
fer\-'er, ﬂ}:ltl the other symptoms that accompany “tai;inw cc;ld »
When its flow is stopped for a considerable time, thg> cons;:-
quences are very serious. Experiments have heen performed
upon c.ertam smaller animals, as rabbits, fo ascertain the result
of c!osmg the pores of the skin. When they are covered by :
?oat-mg of varnish impervious to water and gases dcat-h,emips
m. from six fo twelve hours: the attendant s njl hton :
bling those of suffocation. e
5. _T!le I{nportance of Bathing.—From these considera-
’.mous, 1t is evident that health must greatly depend upon k
ing the skin clean. “He who keeps the skin 11’1' e
R : ; ruddy and soft,
shuts many ga.tf,s against disease.” For as the watery portion
of the perspiration evaporates, the solid matter is Teft behind
There, also, remain the scales of the dead scarf-skin and th‘
excess of sebaceous matter. The healthful action of i(',he ﬂl';h?'
requires that these impurities be removed by the fr S
cation of water. : e

Iﬁ._ In warm climates and during hot weather, bathine is
eSpec&IuMy necessary. For a person in good health ,a dail Zold
bath is lad'visable. To this should be added occasio’na.lly ayte id
bélﬂ-l,. with soap, water alone not heing sufficient to remove 1}
purlt-les‘ of a greasy nature like the sebaceous matter. =

17. There is a maxim by the chemist Liebhig, to the effect
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that the civilization of a pation is high in proportion to the
amount of soap that it consumes; and that it is low in propor-
tion to its use of perfumes. In some degree, we may apply the
same test to the refinement of an individual. The soap removes
impurity ; the perfume covers, while retaining it.

18. The different kinds of Baths.—All persons are not
alike able to use the cold bath. ‘When the health is vigorous, a
prompt reaction and glow upon the surface will show that it is
beneficial. Where this pleasurable feeling is not experienced,
but rather a chill and sense of weakness follows, we are warned
that the system will not endure cold bathing.

19. Tt should also be borne in mind, that the warm or hot
bath cannot be continued so long, or repeated so frequently as
the cold, on account of the weakening effect of unusual heat so
applied to the body. For persons who are not in robust health,
one warm bath each week is sufficient. Sea-bathing is even
more invigorating than fresh-water bathing. Those who cannot
endure the fresh water, are often benefited by the salt-water
baths.

20. Time and Manner of Bathing—A person in sound
health may take a bath at almost any time, except directly aiter
a full meal. The most appropriate time is about three hours
after a meal, the noon-hour being probably the best. For the

cold bath, taken rapidly, nc time is better than immediately
after rising. Those beginning the use of cold baths should first
try them at 70° Fahr, and gradually use those of a lower tem-
perature. From five to twenty minutes may be considered the
proper limit of time fo remain in a bath; but a sensation of
chilliness is a signal to withdraw instantly, whether at home, or
at the sea-side. Two sea-baths may be taken daily; one of any
other kind is sufficient. .

921. The body should be warm, rather than cold, when step-

ping into the bath ; and after it, the skin should be thoroughly -

dried with a coarse towel. It is besb to continue friction until
there is a sensation of warmth or * glow” throughout the entire
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surf i ion i
bag:ce. IfThls reaction is the fest of the good effects of th
; reaction is still incom :
’ , ' plete, a sho ralk
taken, especially in the sunshine, T
22. i i
S Ii?thmtg ar"nt'long the Ancients.—The Romans and other
a antiquity made great use of th
'. abigi at us e vapor-bath as
;nc.ms of preserving the health, but more particularl a: :
e i articula S
Of‘;nliryt The liie]imse, as the baths of Rome were cﬂ]lec{ Werz
> grea exrt?nt, built very substantially, and ornamented :.;t vast
h;t f;é:llse].o They were practically free to all, the cost of a bath
avinge 1 :
2 C,l een less than a cent. It is related that some persons
athes v i y |
;- ; dsew le.l times a day. After the bath their bodies were
akl‘nd-o d_mt-h perfumed oil. TIf the weather was fine, the
ijn.r,se - ‘11'ect1y from the Therms info the gymnasim; anfi
gaged 1n some gentle exercise i i |
somm¢ 3 previous to taking the 1idd
meal. Swimming was i s
! g a favorite exercise, and a k
15 was regarded as necess : S
essary to every educated i
common expression, when speaki 1 -
( - peaking of an ignor. ;
“He can neither read nor swim.” & o e
23. -
e ;I}'he Sun Bath.—'Some also were accustomed daily to
e i 1emso]‘ves, and lie or walk in apartments arranced for
e pu;}‘)?sc, mt}‘) naked bodies exposed to the direct ray: of the
Ob.:(; . eti}llmy judge somewhat of the benefits of the sun by
serving the unnatural and undevel it o
. . al @ oped condition of pl
and animals which ar i s
e deprived of light. P
3 ‘ ght. lants become
: r;lutchgddand tender ; the fish of subterrannean lakes, where the
mg;H : 2y does_not enter, are undersized, and have no eyes;
24br(3\-mg.up In mines are sallow, pale, and deformed <
. t-l - lothing.—More harm arises from using too little cloth-
Ouf. 6;_?:1 t%o rftmch, especially in a changeful climate like
n.  Boerhaave says, “ We should ' i
e ) Ay, 8 put off our winfer
afcﬁ)ilmgoou midsummer’s day, and put it on again the day
L. T =
= n t 111}['3 fools and beggars suffer from the cold: the lat-
? 3 1 " ‘
o 0 I){.mg able to get sufficient clothes, the others noft
ring
limhnD the sense to wear them.” The practice of exposing the
s and ngcks of young children is quite hazardous. A: the
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skin is constantly acting, by night as well as by day, it is
conducive both to cleanliness and comfort to change the clothing
entirely on retiring for the night. The day clothing sl 1ould be
aired during the night, and the bedding should be aired in the
morning, for the same reason. :

25. Poisonous Cosmetics.—The extensive use of cosmetics
for the complexion is a fertile source of disease. The majority
of these preparations contain certain poisonous mineral sub-
stances, chiefly lead. The skin rapidly absorbs the fine particles
of lead, and the system experiences the same evil effects that
are observed among the operatives in lead-works and painters,
namely, ¢ painters’ colic,” and paralysis of the hands, called
s wrist-drop.”

96. Certain hair-dyes also confain lead, together with other
noxious and filthy ingredients. These do not work as greab
harm as the cosmetics, since they are purposely kept away from
the skin, but they rob the hair of its vitality. Eye-washes, too,
are made from solutions of lead, and many an eye has been
ruined by their use. They deposit a white metallic scalt on
the surface of the eye, which when in front, permanently Llurs
the sight.

QUESTIONS FOR TOPICAL REVIEW,

What are the characteristics of the skin, and what office does it perform®.. .

What can you state of the structure of the skin?

" Describe the cuticle and tell ifs use ..., ....coneens

Deseribe the cufis, or true skin, and tell itsuse...........

What can you state of the nature and growth of the nail 7.

. Of the nature and growth of the hair? e

Of the offices performed by the nails and hair

How is the difterence in complexion in different persons accountec

. How is the presence of freckles accounted for?.....

. How does nature provide a dressing for the hair?

_ What other service do the sebaceous glands perform

" State what you can of the perspiratory glands

" What is the difference between sensible and insensible perspiration?

. State the uses and importance of perspiration

. What impurities gather naturally on the skimfi siiiiaides
Repeat what is said of the importance of bathing

7. When should we indulge in cold, warm, and sea bathing ?

" What is the effect in each case?

" What directions are given as to the time an

. What is related of bathing among the ancients ?

" What are the effeets of sun-bathing Y.

" What directions are given in relation to clot

" What can you state of poisonous cOSMEties? e vnnnens
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CHAPTERIV,

Foop ANxD DRINEK.

The Ngcessity for Food—Waste and Repair—Hunger and
Thirst—Amount of Food—Renovation of the Boay—The
Sou'rces of Food—Its Classification — Water and its
Purity—Salt—The Necessity of a Regulated Diet—Milk

—Meats—Fish— i
= Tezl ish—The Vegetables—The Fruits—Coffee

] I[. ‘T‘he Necestsrty for Food.—Activity is everywhere followed
a}_u-as,te. During life, our bodies are ceaselessly active, under.
p : :
going a constant round of changes in nearly all their parts

Thus the' wear is constant. The particles that are worn out

ar

. }fla lthlenccforth useless, and must be removed from the body.
eir Joss ' ad i :

. 083 ]n}lS.L be m:}de good by constantly renewed supplies

of strength-giving particles.

for food and drink.

e f[lencc the daily recurring demand
n health, therefore, whi i
a}ways wasting, it is constantly ,1‘enewed,1:n$ }gtlJZstIIllitbriizﬂl;
d a : 1 ! ize, <
2 Mt iR e R
e ! »—=Whe > system. is deprived of
11,.5 supply of solid food during a longer time than usual, natur
gives warning by the sensation of hunger, to repair th:a ]‘(r\- =
tl1:}t- have taken place. The feeling of ﬂ}il'gf in like mann )Sef
fawdencc that the system is suffering from ’the want O{f W.?lt’ -
'I.‘hfa length of time that man can exist without food or dl‘i‘(a]’e'r.
efqt.lln:lt-eal to be about seven days. Tf water alone be sup r;'\r 115
life will last some days longer; there heing cases reco ’Jll cll p‘ i
men have lived twenty days o vl b .
e : venty days and over, without taking any solid




