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PREFACE.

FTHE object of this work is to present in clear and concise

language the knowledge of to-day concerning the Laws of
Health and the effects of Narcofics and Stimulants, as far as
possible in a work so elementaty. Enough of Anatomy and
Physiology has been introduced to enable the pupil to study
intelligently the laws by which health may be preserved and
disease prevented. It is specially designed to meet the require-
ments of Grammar Schools, but is also adapted to those of a
higher grade.

A feature of the work is the relation of Stimulants and Nar-
cotics to the Laws of Health, a subject which i8 now receiving
8 large share of publi¢ attention. Correct instruction upon this
subjeet will, it is believed, tend to diminish the use of Stim-
ulants and Narcotics, and all the bad consequences which
so frequently follow.

Great care has been tuken to use familiar langnage as far as
practicable, but seientific terms not in common use are some-
times necessarily introduced ; their meaning may be learned by
referring to the Pronouncing Glossary at the end of the volume.

The discussion of disputed points has been avoided because
it would be manifestly inappropriate in & work of this char-

acter,
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The Laws of Health.

CHAPTER I.
Tae FRAMEWORK OF THE BODY.

The Bones— Their Uses—Their Size and Shape—Their
Structure and Composition—The Properties of Bone—
The Skeleton—The Joints and Motion—The Spinal
Column—The Repair of Bone—Changes in the Skeleton.

|. The Bones.—The human body is the house in which the
soul of man dwells during life. When life ends and the soul
takes its departure, its temporary home speedily falls to pieces;
some parts of it sooner, some later. As in a mansion that has
heen allowed to.go’ to.decay, or has been wasted by five, the
frail portions perish, while the masonry, the walls and the stouter
timbere Teniain, o in thie untenanted body, its stronger; harder
parts, the bones, outlast the softer ones,—those by means of
which we feel, breathe and moyve:

2. The Uses of the Bones.—The hones supply the founda-
tion, frame and rafters of the house in which we live. They
determine and preserve the general oufline and size of the
body. . They ive rigidity to-the limbs, so that movements are
possible, and also serve as a profection to the more delicate and
important parts.

The more delicate the organ, the more complefely does
Nature shield it. For examplé: the brain, which is soft in
texture, is enclosed on all sides by a spherical box of bone ; the
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which we feel, breathe and moyve:

2. The Uses of the Bones.—The hones supply the founda-
tion, frame and rafters of the house in which we live. They
determine and preserve the general oufline and size of the
body. . They ive rigidity to-the limbs, so that movements are
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The more delicate the organ, the more complefely does
Nature shield it. For examplé: the brain, which is soft in
texture, is enclosed on all sides by a spherical box of bone ; the




R b e i

12 THE FRAMEWORE OF THE BODY.

eye, though it must be near the surface of the body to command
an extensive view, is sheltered from injury within a deep recess
of bone; the lungs, requiring freedom of motion as well as
profection; are swrrounded by a mobile “ chest” composed partly
of bone and partly of muscle.

8. The Size and Shape of the Bones.—Nearly every
scientific principle known: in . architecture was anticipated by
the Divine' hand which framed our bodies long hefore human
science began to exist. The size and form of the bones vary
greatly in different parts'of the bedy. There are, however, bub

three general classes: the long bones, such as those of the

limbs ; the short, as in the wrist; and the flat, like the shoulder-

blade. © The long bones are comuionly round and hollow at their
middle portion, as greater degree of strength is furnished by the
same amount of material, if it is'in the form of a tube, than if
it is a solid pillar of the same length.

4. The Structure of Bone.—Let us examine one of the

long bones after it has‘been sawed through lengthwise (Fig. 1.)

Fra. L.—Sreriox or Boxe

‘We notice the hollow eentral cavity, containing an oily sub-
stance, called the marrow. ~ We find that the outer sdrface is
hard like ivory, and is pierced here and there with small open-
ings for the admission of blood-vessels. The interior, especially
at the ends, is comparetively light and porous, the slender fibres
interlacing like miniature lattice-work. So that, although a

THE FRAMEWORK OF THE BODY. 13

bone be as hard as stone externally, it is by no means as
heavy. If a thin section of bone be examined under the
microscope, we diseover that it is pierced by numerous fine
tubes (Fig: 2), about which layers of bone-substance are ar-
ranged. By means of these tubular pas-
sages the blood-vessels, which nourish
the bones, run to and fro through their
inner structure.

5. The Composition of Bone.—
Bone is partly a mineral and partly an
animal substance, united in the propor-
tion of two parts of the former with one
of the latter. Each of these substances
may be separated from the other for ex-
amination. First, if we expose a bone
to the action of fire, the animal matter,
which is called gelatine, is driven off; or
“burned out.” We now find that al-
though the shape of the bone remains the same, that which is
left is quite brittle and will mot sustain sweight as before.

STRUCTURE OF BONE Ex-
LARGED.

Again, we may remove the mineral ingredien{, which is a form
ufrlim\-, by placing a-second piece of bone in a:dilute acid.
The lime is thus dissolved away, leaving the shape the same.
The bone is now mno longer stiff and hard, but is flexible;
and if a long and thin bone, a rib for example, has been made
use of in the experiment, it may be tied in a knot without
breaking. | In early lifo the bones contain moreof the animal
substance ; in old age, more of the mineral. Hence the bones
of the young, althongh exposed to a great variety of accidents,
do not break readily ; and when broken unité rapidly. On the
the other hand, the hones of old persons are decidedly brittle,
and when broken; do not always unite well and quickly.

6. Properties of the Bones.—From these facts, made
known to us by chemistry and the microscope, we learn that
the bones are not so simple and uninteresting as at first appears.
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but are adapted with wonderful care and skill to all the pur-
poses they are designed to serve. They are strong, but not
heavy ; hard, but not brittle ; somewhat elastic by reason of the
gelatine, and yet solid and firm by reason of the lime. Their

exposed portions are so made as to be dense and resisting, while

ey the interior is more sponge-like and well furnished with blood-
vessels which nourish and cause them fo live.

7. The Skeleton.—The bones of the human body are about

900 in number, each of which is known to the anatoniist by its

appropriate name. A few of these names are marked upon the

}Ej:lwml accompanying engraving (Fig. 3.) All these bones when united
P

together in their natural relations form the Skeleton. The
greater number of the bones are arranged in pairs, one of each
kind on_each side of the frame. The skeleton contains three
important cavities.

The first of these surmounting the frame, is a box of hone,
called the skull ; below this, is.a hooped case, or “ chest;” and
Jower down is a bony basin, called the pelwis. The two latter
compose the “trunk.” = The trunk and skull are maintained in
their proper relations by the “spinal eolumn.” Branching from
the trunk are two sets of limbs: the arms, which are attached
to-the chest by means of the collar-hone” and *shenlder-
blade ;” and the legs, directly joined to the lower part of the
trunk.

8. These three cavities are designed for the lodgment and
protection of the more delicate and perishable parfs.of the sys-
tem. Thus, the skull together with the hones of the face,
shelter the brain and the organs of four senses—sight, hearing,
smell, and taste. The chest contains the heart, lungs, and great
blood-vessels, while the lower part-of the trunk holds and
shields a variety of organs, chiefly those concerned in nourishing
the body.

9. The Joints.—The point of union of two or more bones
forms a joint, or articulation, the connection being made in

Fio. 8—THE SKELETOK. various ways according to the kind and amount of motion de-
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sired. The movable joints are connected by strong fibrous
bands, called ligaments. These ligaments are of a silvery
whiteness, and very unyielding ; so much so, that the bone to
which a ligament is attached may be broken, while the ligament
ifself remains uninjured. When this connecting material of
the joints is strained or lacerated by an accident, a “ sprain ” is
the consequence. ' An injury of this sort frequently is quite ag
serious as the breaking of a bene. .

10. Motion in the Joints.—The ligaments then make the
Joints firm and strong.
easy of motion? In the first place, the bones are made some-
what broad and flat at the ends; and are so formed that one will
fit into the other In the next place, these fitted surfaces are

covered with a thin' layer of “ cartilage,” an elastic dnd exceed.
ingly smooth material, which not only enables them to move
easily over each other, but also serves, like the springs of a
carriage, to deaden the force of jolts and jars.
sion for smooth motion is the introduction between the ends of

A third provi-

and noise and friction.

How are they rendered flexible and |

flexibility in several directions.

THE FRAMEWORK OF THE BODY. 17

the bones of a thin sae, containing a fluid resembling the white
of egg. This fluid serves the same end in the joints, as the
oil that is used on the wheels of a carriage; it diminishes wear
But it is self-supplied, and flows only
so fast as it is used up by the motions of the joint. (ZRead
note, end of chapter.)

Il. The Spinal Column.—The spinal column
is commonly called the “back-bone,” as if it
were @ single bone, whereas it really consists of
a chain of 26 small bones, named verfebre. 1t
is channeled out for the reception of the spinal
cord. (Fig. 5.)

12. The joints of the vertebrs are remark-
able for the thick layers of carfilage which
separate the adjacent surfaces of bone. The
amount, of motion between any two of these
bones is mot great; but these little movements,
taken = together, admit of wery considerable
The abundant
supply of these ecarfilages adds greatly to the
elasticity of the frame. It is due, in part to
this elastic material, and in part to the frequent
curves of the spine, that the brain and other
delicate organs are not more frequently injured
by the shock of sudden falls or missteps. Dur-
ing the day, the constant pressure upon these
joints, while the body is erect, diminishes the
thickness of the cartilages; so that a person is
not so tall in the evening as in the morning.
The effects of this compression pass away when
the body is in a reclining posture.

I13. The Growth of Bone.—The bones, like
all other parts of the body, are constantly
undergoing change, worn out maferial bemng
withdrawn to make room for a fresh supply.

F16. 5.—THE
Seivan CoLUMN.

This change
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has been shown conclusively by experiment,

If an anima]
be fed with madder—a red coloring matter—for a day or twa
the bones soon become tinged ; then, if the madder be discone
tinued fora few days, the original color returns, If, however,
this material be alternately given and withheld at short intep-
vals, the bone will be marked by alternate rings of red and
white, In a very young amimal, all the bones become red in a
single day ; in old ones, a longer, time is necessary. The pro-
cess of waste and repair in' the hard bones, therefore, is con-
stantly taking place and with astonishing rapidity.

14. The Repair of Bone.—Nature’s provision for uniting
broken hones is very complete.  Af first, blood is poured out
around the ends of the bone, as a result of the injury. This is
gradually. absorbed and gives place to a watery fluid, which,
thickening from day to day, acquires at the end of two wecks
the consistency of jelly. This eontinues to harden hy the
deposit of new bone-substance until; at the end of five or six
weeks, the broken bone may be said to be united. Tt is, how-
ever, still fragile, and must be used carefully a few weeks
longer, but months pass before the union can be said to be com-
plete. , When' firmly united, the bone is very strong, and if
another aceident happens to it, it is quite as liable to break in
some new place as at the point of union.

I5. Changes in the Skeleton.—Man does not reach his full
height until he is about twenty-five years old ; and even after
that age, the bones confinue to increase in strength and haxd-
ness. Before that age, they are comparatively soft and flexible,
by reason of the gelatin they contain. Thisis especially true in
childhood ; and it is forbunate that it is 80, since that condition
is much more favorable to the steady and rapid growth of the
bones than if they contained more of the lime, as is the ‘case in
old age when there is no oceasion for change in the size or
shape of the skeleton. The skull, however, is said to increase
slightly in size even in advanced life in those persons in whom
the brain is continually employed in thought or study. How-

THE FRAMEWORK OF THE BODY. 19

ever, this very flexibility of the hones, in early life, which favors
their steady growth and prevents their breaking easily, is some-
times the source of serious deformity. A young child may be
allowed to stand and walk too early, and as a consequence, the
lower limbs become permanently bent inward, in the distortion
called “knock-knees,” or outward, as in “bow-legs.” For the
same reason, a bent position of the spinal column, permitted to
exist habitually in childhood, may result in a lifelong de-
formity.

I16. The Erect Posture.—Youth is, in a great measure, the
forming as well as the growing period of the frame. Bad habits
of posture, early formed, become fixed in later life, and their
results—as seen in confracted chests and round shoulders—are
with difficulty remedied. Right habits, on the other hand,
tend to produce an erectness of posture which is favorable, not
alone fo strength aund health, but also fo grace and ease. The
following directions should be learned and pragticed : hold the
head erect with the chin somewhat near the neck ; expand the
cliest in fronb; throw the shoulders back, keeping them of the
same height on both sides; maintain the natural curves of the
spine, as shown in the last ficure. ~ Man alone, of all the ani-
mals, has the power to stand and move in the erect posture,

NOTE.

How Joints may be Injured (p. 16, § 10).—* All the joints are liahle to dis-
focation—that is, being ‘pnt out! of their place. Owing to the shallowsess of the
cavity at the shounlder, this joint is frequently dislocated ; and this sometimes happens
with the thigh, hut not so often, as the cup in which the femur moves is much deeper.
been dislocated should at once be “set;” but now that you have seen
, Lhope you will be careful not to indulge in too yiolent

Joints which ki
how liable you are to acei
or rough exer y by which you might not only dislocate the joints; and soin time
\\<-fske.u them, buf might also bregk the bones, and perhaps become erippled for life.
Many children have the habit of pulling their fingers o as to miuke them ©crack.’ This
is l.'x’o_"_"“ll,‘_{l}‘ wrong, for it is to a certain extent pulling the joints ont of their sockets,
and this may so loosen the parts s to cause permanent injury.”—Davipson's “ Ous

Bopres.”
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THE FRAMEWORK OF THE BODY.

QUESTIONS FOR TOPICAL REVIEW,

. What useful purposes do the bones serve
. 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 bon
5, Of the usefulness of animal substance i the bones.
. Of the strength belonging to the bor
. How many bones in the huyman I
. What is meant by the human sk
0. Givea deseription of its construetion
. Name the important cavities in 8 sk 3
9, How aré.the trank and skull kept in po
3. Name thelimbs, ... t.-cane ardlsasrsaaniaeny
. What is meant by a joint in the hur fraom
. State what you can of the movable joi
3. What office is performed by the liganments of the
. What by the cartilage at the joint:
8. Describe the construction of the s
., What propertiss and powers does the spinal colnmn 1o
., When is a parson taller than at other timesf.seeconianes
CGive the reason for thiS . e..ovssanas Jaaasesab s ans sumnereans
Degeribe the process By which a broken boue is repaired
. At whatage does man reach his Tieight?
. Why is deformity more liablé to occur in the
. What causes * knock-knees' and * how-
96, What is said of posture? and what is the ¢

4l column

ung than after maturi

NOTE.
decay is remarkable.

Some Properties of Bone.—1Ihe power of bone tore
»f man upon the earth

Tossil bones deposited in the ground Jong before the appearan
have been found by Cuvier € erable portion-of cartilage. The jaw of
the Cambridge mastodon cotitained over Torty per cent. of animal matter—enough-to
make s good glue —andl others about the same;  From this we see that a notritions
1e from the Hones of anim 1 ivad’ hefore the ereation of M

soup might bhe mic
¥ longer ; they dre brought

The teeth resemble bone in their structur
al have wasted away. The

In the diseass
jldren of the poor in Europe, hut

up by deep-sea dredging, whe
bones differ at different age 2
™ quitelcommon among the ill-fed ¢b

called “rickets,
fnadequiate deposit of the mincral substance,

somewhabrare in America, there is an
rendering the bones S0 flexible that they

weak men the bones are light and thin, wh
ry to the strength of bone as to the strength of muscleg

{le in a powerful frame they are dense and

heavy. Exerc ¢
if a limb be disused, from pat
strength as well as the soft parts. Bons is
erush & cubic inch of it, a pressure equal to 5,000 pounds is requis ibe.

alysis or long sickness, the bones lose i weight and
id to be twice as strong as oak, and, t0

b bent almost like woxs. Tnfemales gnd

CHAPTER I1I.

THE MUSCLES.

Mover.nents of the Body—The Muscles—Flexion and Exten
sion—The Tendons—Contraction—Physical Strength—
Relaiive Strength of Animals—Physical Culture—Neces-
sity for Exercise—Its Effects—Forms of Exercise—Exces-
sive E>:erc£se—Wa|kEng—Riding—Gymnastics—Open-air
Exercise—Sleep—Recreation

I. Movements of the Body.—We have seen that, in some
respects, the human body reésembles a house built fur’thc soul
i;-v d‘-‘.'rl.l in. But, inasmuch as its walls are flexible :md» its
foundation 18 movable, it is something more than a house ; ix;
gonic respects, it may be likened to a machine, The body ,lmq
the power of miotion, as when we swing the arm; it is '11\-;)
capable of locomotion, as when we walk ‘;wr run frm;n unc‘ iq;e
to another. The machinery which effects these and many vl’»)ﬂ‘w"
I]lUVlle‘(‘,‘nLS is the museles.  The word musele means “‘.:1 ]ittl(l
mouse,” and is supposed to refer to the peculiar sensation \m’
dn:,‘-r.:'l, a8 of & small moving hody, when a mnsele is fvli m
action ; for example, grasp the upper portion of the arm while
the elbow-joint is caused to move to and fro. The burrowing
the action
This is the muscle which,

motion then felt in the front of the arm is caused by
of the “biceps” musele (Fig, 6). :

in ;hu arnl of the blacksmith, hecomes so laree and powerful.
o < 2 o

I ‘] Th? Muscles,.or the Flesh.—The musecles, nearly four

wndred in number, form the great bulk of the body e\"t" al

to the skeleton. s antling

They largely determine its weight ¢ 1
. weight and outline
16y are nearly ¢ desione 3 " %
¥ nearly all designed to move the bones, but a few act
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THE MUSCLES.

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 ave 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 are composed
of a soft substance, of a deep red color, which closely resembles
the lean meat of beef. Under the microscope, we observe that it

is composed of layers

and bundles of small

fibres, And these are,

in turn, made up of

still finer fibres, called

Jfibrille (Fig. 8). The

fibres are beautifully

marked by regularcross

lines, or stripes, abouf

o e ten thousand to an

a, &, Striped muscular fibres ; ¢, The same more inch. These circular

HEhIF Tagniig. markings are. always

present in the voluntary muscles, and lience they are known
as the “striped ” muscles.

5. Voluntary and Involuntary Muscles.—The muscles are
divided into two elasses, 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-

THE MUSCLES.

found sleep, when the will is enfirely at rest, the heart con-
tinues to beat without cessation. The muscles 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 oceupied in work or play.

6. Muscular Contraction.—Whenever a musele is caused to
ack 1t undergoes contraction, 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 OI‘tlin;u';' move-
ments of the limbs are effected by the will ; but the \\'ilil is not
the only means of producing musenlar action.  Electricity, or a
sharp blow over a musele will also produce it. -

7. Contraction is not the permanent state of a muscle. It
cannof long remain contracted, but after a shorter or longer
time; it wearies and is obliged to relax. = After a short r::st‘. it
can' then again contract. For this reason, it is more fatiguing
1‘:»1;1\::«3 for any great length of time in one position, than to be

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 ljtt‘lull’ less
than his own weighf. A draught-horse can' exert.a force equal
to about two-thirds of his weight. The ho , therefore, though
vastly heavier than man, isxelatively not-so powerful. In:\'(’(‘:‘l‘s
are remarkable for their power of carrying ol
heavier than themselves, 'Many of them can drae ten, and
even twenty times their weight. y .

Some of the beetles have
been 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. 1

Nature gives essentially the same kind and
amount of muscles to every healthy: person, and the power of
one, or the weakness of another arises, in goreab .part, from the
manner in which these organs are used or d\isnsr::l.

&




A RN P Sy o

THE MUSCLES.

10. Importance and Effects of Exercise.—Action is the
Jaw of the living body. Every organ demands use to pre-
serve it in full vigor, and to obtain from it its best services.
Exercise consisks -2 well-regulated use of the voluntary
nuseles. but its effects are ot limited to the parts used. Other
ectly influenced by it. The heat beats more

organs are indir
igomtcd, and

rapidly, the skin acts more freely; the brain is inv
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 fogether, that its color is of a darker red, and that the
supply of blood-vessels has inercased.  Withoutb exercise the
ae thin, flabby, and pale. On the other hand,

muscle appes
canses 4 similar

excossive exercise; withoub cufficient relaxation,
The muscle then becomes flabby and weak, because
1ly than nature builds it up.

as strength is the

condition.
it is wern out more rapic

12. Violent exercise is not beneficial,
To gain the most heneficial results,
hours and during a regular
g with the strength of

result of a gradual growth.
the exercise should be at regular
period, the activity and the time varyit
the individual and measured by it.

13. Different Modes of Exercis

have not the power to walk. There is requl
a period of preliminary

e.— There are very few who
red for it mo ex-

pensive apparatus, nor does it demand
training.  Walking may be called the universal eercise. With
English cspecially, 16 i a very
od habitually by almost every
\g, and other more rapid and
of exercise that are mosb

cortain foreign nations, the
popular exercise, and is practis
class of society, Running, leapir
violent: movements, are the forms
For the child, they are wot oo seyere,
as to hecome injurious. Tnstances
death has resulted after

enjoyed in childhood.
but they may be so prolongerd
have heen recorded where sudden
vertaxing the heart: for example, We

violent playing, from o
while skipping the rope, and

have the case of a young girl who,

THE MUSCLES.

endeavoring & X Ce er / { i
oring to excel her playmates by jumping the gr
number of times, fell d 3 ol skl
l r nes, fell dead from rupture of the heart
. Carrmage-riding is parti itod to in
: 4 ge-riding is particularly well suited to invalids, and
to persons advi sal 1 1f ) 2
persons advanced in life. Horseback exercise brings i ;
xercise brings into use a

greater number of muscles 1l
’ 1SCles wn any other one ex .
v o = 16 exeraise .”“1
58, £

‘.\';”l :i there 1s ¢ oxhils 1 f
it there is an exhilaration of feeling which refreshes tl
& whic efresnes the

mind at the same time, That f ;
ot he same time. That form of exercise which interest
and diverts the mind will vi : S o
1 rts the mind will yield the best results ; and as many set
R : S5 8 as many sets
‘,74 museles should be employed as possible -l e )
o “ : Y \ l 1 e, U]” -1 exercise 1"'
1r the best. 01 00T CXEerels i
" l y in-tloor exercise, however excellent in itself
can fill the place of 1 'ty i 5 | o
place of hezarty and vigorous activity i
o ) igorous activity in the open
I15. Excessiv is § i
e ive Exercise.—If neglect of exercise is injurious
so also is the excess of i i1 1 & Haeh o
A cess of it. Violent exertions do harm ; the \7'
UEIL Cante u o str1in. a1 . 3 : :
S } ndue strain, and even lasbting injury fo some b
01 ¢ 18 " 1 "1 - his B S . : ¥ ; oy z];‘l\‘
: ody. Ior this reason the spirit of rivaley whi ‘
£ todtl S8 duranco anfl £ . ! rivaley which leads
. wance and feats of strength should be disc
ThalfB-tral e the i LG e discouraged.
: of the musecles, especially, which are s 7
demand * training ” shoul o3 R
t ining ” should not be enconraged. Training, it i
e, can prog 0 A Temark I dove I S
& produce a remarkable museular development \-; that
o S PR o T . . ent, so that
i "- \} i_ musele of the limbs is as large and corded as i
arm of a blacksmitl Shilcein i . s N A
; l welksmith, but it is too often at the expense of
infernal, vital organ e

T.:'v.l"lw, ],]x_“,.],;». P 3
good health. ' cles are not a certain index of

ITA was we e s = 2
e ]1\ “Al]“ 1\!;(:\\1'1 1)}-’ the ancients that athletes
i) ire short-lived, notwithstanding 2 s .
- o N . anding the perfee
the ‘physical’ fraining then employed 8 ihe:parteriaon of

tasks ‘the héart.or. When a person over

in er words,
should regard it as a si Utl}m words, “ gets ouf-of breath,” he
a5 as a signal to take re i ' :
both horses and men '(‘ﬁ r havi 2w A TR e
: en, atter having bee . i
tion ™ for competitiv ; aving been brought into * condi-
traini mpetitive trials, soon lose theiadvantages of their
vram ¢ sy Y [ I\ N R :
'Gmg affer the occasion for it has passed i
! ?St.—“ e cannot always be active : after lal
AR ] : after labor we must
s l is rest partly by suspending all exertion, a
1-sleep, and partly by ch: i : e
\m‘ulgl : partly by change of employment. It is said that
N : ployment. If is s 1
rreat recommended that each day should be divided
y & > de




THE MUSCLES,

in the following manner: “Eight hours for work, eight hours
for tecreation, 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
shiould be devoted to the. improvement of the mind ; and when
mental, we should then tecreate by means of physical exercise.

17. During sleep, all voluntary activity ceases, the rapidity of
the cireulation and breathing diminishes, and the temperature
of the body falls one or two deg In consequence, the
body needs warmer coverings than during the hours of wakeful-
ness. | During sleep, the body seems wholly at rest, and the
mind is also inactive, if we except those involuntary wmental
wanderings which we call dreams. Nevertheless it is not an
idle period. Nufrition, or the mourishing of the body, now
takes place. While the body is in action, the processof pulling
down predominates ; but in sleep, that of building up 1S more
active. If sleep is insufficient, the effects are seen in the lassi-
tude and weakness which follow.

[8. All persons do nof require the same amount of sleep, bub
most men. need from seven’ to mine hours. Frederick the
Gireat 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. Afterloss
of sleep for a long pesiod, in some instances; stupor has come
on so profonndly, that there has been no awaking.

[9. There are instances related of cailors falling asleep on the
gun-deck of their ships while in aetion. On'the retreat from
Moscow, the French soldiers would fall asleep on the march,
and could only be aroused by the ey, «The Cossacks are
coming 1 | Tortured ‘persons:are said. to have slept npon the
rack in ‘the intervals of their torture.| In early life, while
engaged in a laborious country practice, the writer not infre-
quently slept 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 sealp : re s
Or-bic-u-la’ris pal’pe-brae, ck ; \rfht:l:»y‘:.“l R
%g—vag;or‘pal’pe-bra.e. opens the 3
Tegz’po‘-::;l”.“!_h“hh {4 in number), move the eye-ball.

Mas-se'ter, | raise the lower jaw.

The Neck,
Pla-tys'ma My-oi‘des
Ster’np ]_!Ia.s‘toid. J }nm\'(c the head forwards.
Sca-le’ni muscles move the neck from side to side.

The Trunk.

:Egc;_t‘:o"r'a,h& moves the arm forwards.

~tis’si- r'si, moves the ay

gra-pe'éiﬁi‘s‘.s dor'si, ;(l yves the arm backwards,
er-ra’tus mag'nus, -move s :

%“’Jlgm—boi de’\i’s move shoulder-blade.
n-ter-cos’tals, movethe ribs in respirati

External Oblique, | JR 7 o

IEnte!,'nal Oblique, '»n:-»\'v the trunk frwards,
rec’tor spi'nee, move the trunk backwards.

The Upper Limb,
ge}’toid. raises the arm.
e’res ma’jor, lowers the &
Sub-scap-ut-la/ris, | "
Splx-na'tus. { rotate the arm.
Bi ‘ceps, bends forearin

- Tri'ceps, straightens forearm.

Pro-na’tor,
%lll-pi-u&'tor. rotate foreamn,
7, . J . s
ex’or car’pi ;%-dx-a'hs,
l-na'ris,
Exten’sor car-pi ra~-di-a‘lis, ((™°%° the hand.
ul-na’ris

"\ 1] 4 ) :
fore than 30 museles fake part in moving the fingers.

The Lower LI
Ir}_i,’&_cus, mb.
s0‘as mag/nus,
Pec-tin-e'us,
Ad-duc’tor,
Glu-te’us, g
gﬂ‘éf"—”m’is’f )-:».17\~.- the thigh backws
Rec.’tu;‘],.'us (from. Sar'tor, a tailor), cross
g,us’tus. ;m-n'c the leg forwards,
i‘ceps,
%{g‘ili;li;s' }mm'«: the leg backwards.
er-o-ne‘us,
Gas-troc-ne/mi-us, (MOve the foot,
So-la'us, s, .

rmove the thigh forwands.

one thigh over the other:

Twenty 2les tak i
wenty muscles take part in moving the toes




THE MUSCLES.
QUESTIONS FOR TOPICAL REVIEW,

. State what you can of the movements of the body
2. What ean you state of the number and division of the muss
. What is the office of the muscles?
. Describe the stineture of the muscles.
. Which isthe 1 st tendon in the body ?
. What is the difference ‘betyveen voluutary
Tliustrate the difference betveen the two..
. State all you can of the tendons or Sinews .,
. What is meant by contraction of the muscles? -
. In how many sad what ways may contraetion be effected % o oaas vavianen
. Why canuot & miselein life continue contracted for a long time % coveevare
12, How does the strength of & wan compare with ghat of ahorse?. . eanaeenns
3. What can you state in relation to the relative strength of animals?... .. .0
. What, in relation to physical strengt y
5. What, iu relationto the importance of exercise 7.0, .. ...
. What is theeffect vf exercise upon the heart, skin; and appeti
, How does ex  affect the current of the body's pirculation
judicions exereise affect the musel

leaping, and other moiles of exc

3

OFf the importance of rest from labor or exercis
>, What is the effect of ex ive exentise?

What eowmonly follows training?

What processes take place during

What effccts follow insufficient sleep?

9
Py
24
2
2

58
(i

2
-y

. Flow thany muscles in the head

938, How many in the nee

90 How many in the frunk % .. ieetee.
80. How many museles take part in moving

81. How many in moving the BOOET o s voomonsentsssssaseesareosssnsornsey

NOTE.
Tt should be recollected that the action

The 111 Effects of Over-exertion.
£ of every other organ of the body. The

of {he museles has Timits, as well as tha
muscles and the heart may e taxed too severely, aml penmnanent derangements be
produced by overtaxing the human/body.  The ancient gymnasts among the Gre

snid o have become prematurely old, and the clowns (or acrobats) and athletes of our
own days suffer from the severe straiu put g
of boat-racing in England have bicen thus deser
“Phe men look utterly exhansted. Their white
show Serious congesaon of the heartiand lungs, and the air of weakness and Jassituds
makes it o marvel how-suelgreatexe tion should have been so nobly undergone. We
ill-effects—spitting of blood, congested lungs, and weak-

distension.” “ Persons shounld neither walk, run, leap, or

yon their muscnlar systems.” The effects
ibed by Mr. Skey; an eminent strgeon
and sunken features and pallid lips

have repeatedly seen the &
ness of the heart fron Ove
play at any game, o the extent of producing permanent or painful exhanstion. All
1 be attended with pleasurable feeling and when pain is produced by
so. those who sulfer shiould rather seak medicsl adyice than persevere in

CHAPTER I,
THE INTEGUMENT, OR SKIN.

h in—
e :kén Hlt.s Structure—Its Changes or Growth—The Nail
Tr;le Paxf—.The Complexion—The Sebaceous GlanclsaLS
o Odersplratory Gllands— Perspiration and its Uses “
ne:)ofanghgf Bat_ll_mlmg——Different kinds of Baths—Man
ing—l'he Benefits of the Sun— ;
of Warm Clothing—Poisonous Cos.metic:n s

I. The Skin.—The skin ;
TR in.—The skin is the onter covering of the 1 Iv
Lhe parts directly beneath it are very sensitive = Y-

protection life woyld be an agony yjand without ifs

- wo as is show ‘henev
ac l:‘(‘llt ” 3 SKIn 3 POK ’ e } .
very tend 1e skin is' broken or forn off; the bared surface bei :
2" ender and sensitive even to exposure to tl Gree
. ¢ 5 4 2 1O Ene
i The Structure of the Skin.— When ex:
he ?L\m is found to be made u
the innew

air.

unined elosely
) two layi &
ol ok e p of two layers—the oufer and
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Ttis tough and elastic : S
when cut. :
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found to be composed of numberless flat cells, or scales, arranged
layer upon layer. Ifs 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
scarfoskin, It 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. It 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 (a line being one-twelfth 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 scarf-gkin 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 yery important, for by it a uniform thickness is secured
to the covering of the body. If it were otherwise, this eovering
would grow thicker as it grow older, like the bark of a tree,
until it 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 ahound

»

in it. :

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 noticing how the space be-
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i\ en 1t.]\aml _t.he root of the nail increases, in the course of a
ew weeks 1) T sy i1l 1s =
: w weeks.  When the nail is removed by any accident, it will
)e Y Q00 r £ W N i ¥ é i
lt.:plau,‘d by a new one, if the root be not injured. The
v otice 111 £ aile < ¢ 1 : i
practice of biting the nails should be avoided, not only because
; e , ) / S
of the ugly shape which is produced, but because it impairs the
sense of touch in the ends of the fingers, The nail serves as a
pu.rtucpon to the end of the finger, and also enables us to grasp
more firmly, and fo pick up small ohjects. -
7. The Hair.—The hair is
produced in a similar manner,
the SI.{IH forming depressions,
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L
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T * v, v
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the blonde and brunette of the white races. Freckles are due
to an irregular increase of eoloring matter.

10. The Sebaceous Glands.—In all parts of the surface
\V]lcl’(_': tll‘_‘- llLlil'S gl'()“’ are o lJU IU‘”U'[ t].(_f .Sf‘(”("l’/lﬂ,.\', or (!il—])}'[')-
ducing, glands. These glands are little rounded sacs, or pouches,
nsually connected with the hair-bulbs ; and upon these bulbs
they empty their product of oil, which acts as a natural dressing
for the hair (4, Fig. 7). A portion of the sebaceons matter passes
out upon the surface, and prevents the cuticle from becoming
dry and hard. It also heathes the skin from the irritation by
the acrid properties of the perspiration, The glands sitnated

upon the face and forelicad, open directly upon the skin. In

these, the sehaceous matter is liable to collect, and hecome 0o
hard to flow. off naturally. The mouths of these glands,
around tlhe nose and on the forehead of young people; frequently
appear as small black points, whicl: jare incorrectly called

“ worms.”
lI. The Perspiratory Glands.——The chief product of the skin’s
For the formation of this, there are

action is. the perspiration.
sweat-clands in the true

fumiched countless numbers of little
They consist of  fine-tubes which measure about one-
tenth of ‘an in¢h in-Jength. In dinmeter, they are about one
three-hundredth of an inch, and upon parts of the body there
vee thonsand of these glands: to.the squarc

skin.

are not far from th
Their whole number in the ]u,ul_\' 18, ﬂwrwf:ﬁu‘e, very

illllh.
all united, end to end;

great ; and.it is computed if they were
their combined medsnrement wonld exceeil three miles.

12. The Sensible and Insensible Perspiration.—The pores
of the skin arve constantly exhaline a. watery fluid; but,
undér oxdinary eircumstanees; there is no moisture apparent
for it passes off i the form of vgpor astapidly
as it is formed. This is called insensible perspiration. Under
the influence of heat or exercise, however, this fluid is formed
urface in minute, color-

Water is

upon the surface,

more abundantly and appears on the s
less drops. It is then termed sensible perspiration.
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;]u'; «-Iz;uf Ilm';; ofl this fluid. The average daily amount escaping
rom the hody by perspiration in the adult, is far i
two pints, or more than nine grains each ni:;:l’uh AP
I3. The Uses of the Perspiration.—Besides liberating fror
th:* blood this large amount of water, with the worn-out Tn‘ t: *u
if contains, perspiration regulates the temperature .nf t»\hle ]::nlt'l
‘-\s‘e\’;q,mm.lion always diminishes temperature, so IIL‘I‘.\‘“iI“‘l‘(‘il;I;
as 1t passes off in the form of fine vapor cools the sm‘fz\lcv\ in
%‘ni weather this function is much more active, and the L“ ling
influence increases in proportion. ’ S
|4. ‘Dxe.11111'\01‘mm-e of perspiration is shown by the effects
;h:xl‘ often follow its temiporary interruption, n;nnul;', h«f:uhu'hc‘
\(\.r\]'.i‘;la{:'l. ﬂr ‘u:xt.h.ffll symptoms that accompany “t;king «.:old.’i
ten 1its flow is stopped for a considerable time, the conse-
quendes are very serious. Experiments have been performed
11!)«-11 certain smalleranimals, as rabbits, to aseertain the results
of c].nsing the pores of the skin. When they are cu\‘c'rud;‘ i 5
flron;mg of varnish impervious to water and QZ:ISCS, d(“lt.h (1]\)11(:
im from six to twelye WBhike &hiondandll jiptoms recem
-y su“‘()z‘,ll\t;uif‘-)“1h, the aftendant symptoms resem-
. 15. AT.he Importance of Bathing.—From these considera-
'tlt‘,m.’\“. it Js'r.:videnl- that health must greatly depend upnn‘ I;ept)-
g the skin clean. “He who keeps the ;kin ruddy 'innl ~7“ng
slﬂmta many gates against disease.” For as the Wﬂf’l\ pm?tirn;
n‘r the perspiration evaporates, the solid matter is IefL ]n-hin;l
'l%m'v, nl‘so, remain the scales of the dead scarf-skin and th;
lce\c::~ of ;vbzu;euns matter. - The healthful action of the skin
it thit thoss - _
m{‘limi Ufi \illbutlluL impurities be removed by the frequent appli-
:16.. In warm climates and during hot weather, bathing is
i}::i:“l:l\lll(:l'])\;l”J Fu.r‘nr person in good health, a daily z':)ld
e E;I -(_. : ‘o this should ]u,: added oceasionally a tepid
3, with soap, water alone not being sufficient to remove ini-
Plli'l?th:s‘ of a greasy nature like the sebaceous matter.
» There is a maxim by the chemist Liebig, to the effect
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that the civilization of a nation 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
gsame test to thevefinement of an individual. The soap removes
impurity ; the perfuine covers, while retaining if.

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 tipon the surface will show that it is
beneficial. | 'Where! this pleasurable foeling is not experienced,
but rather a chill and sense of weakness follows, we are warned
that the system will not endure ¢old bathing.

19. It 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-hathing is even
more invigorating than fresh-water bathing. Those who cannob
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 ab almost any time, except divectly afier
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, no 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 alower tem-
perature. From five to twenty minutes may be considered the
proper limib of time to 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. ’

21. 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 best to continue friction until

there is a sensation of warmth or “ glow” throughout the entire
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surface. is reaction i

ce. This reaction is the test of the good eff

b R ¢ good effects of the

3 £ reaction is still incomplete, a short walk m

taken, especially in the sunshine ( :

22. Bathin ;

R mg aTong t}lle Ancients.—The Romans and other

a § antquity made great use of :
\ great use of the vapor

ay be

s -bath as a
- r“plt,.\.u\m; the health, but more particularly a
T articularly as a
: )t The Therme, as the baths of Rome were called. wer
of great extent ilt very subs 1 amentad e:
; tent, built very substantially, and ornamente :
expense. They were practi S S pralcntadal vass
P .I, ere practically free to all, the cost of a bath
aving been less than a ce i 551 erson
g ian & cent. It is related that some persons
After the bath their bodies were
passed directly fra If the weather was fine, they
en 1% ecbly from the Therma into the gymnasium mdl
engaged 1n some gentle exerci i king th =
i L some g ntle exercise previous to taking the midday
" al.  Swimming was a favorite exercise, and a l‘mr wled f>‘L)f
it was regarded as mecess bed am;  Thiag
as regarded as necessary to every edueated man. Thei
3 ed man. 1eir

bathed seven times a day.
anointed with perfumed oil.

comim 2 S51010, 5 S < S < [ 21'S 3 S,
mon ¢ \]‘]13 101 “]lcn \“DL"II mg “f 11 1gnorant persor was
&t [{ 2 a1t " T ] » } <

Can 1nc Ilhf’l read nor swim

23.
The Sun-Bath.—Some also were accustomed daily to

anoint themselves, and lie or walk in apartments arranced f
:;‘I l’Ul\‘}\)f)se, with naked bodies exposed to the ;lir:-r; 1":v:§; til?;
OLN,'I.‘,I-n;tzlg‘}ui:(,ﬁ?r:{ -11]1;]\-\1\']1% ?f (v;w bcl:neﬁts of the sun, by
. T nnatural and undeveloped condition of pl: .
and. animals which are. depri i e
]'];ml;hu]nﬁh tt(t:lnlxl«;‘ll";r]u‘ L‘li:pm"ed of light. Plants become
e dm;ls ’mt, G“xtt.‘:ln(l:r:!lixlx')lw'l:r;:ln]lmunlla]kc_e;\-, where the
A 3 0 y 4reé undaersized, { § ave 3y es
lm_glfl-(gxl'ing-np in mines are sallow; pale, Zu:']i‘ dulfzz-;nrlo i
e Ott::n?#;,i\r”m. h:ujm arises from using too little cloth-
P {,) (*\.k]»'(}(;l:l-l-l.\'vlll a changeful climate like
L] m_id:]l‘.:]\c \:\ 5 We a:huuldv put off our winter
e x')“h. g, J. lnm,xa day, mu{ put it on again the day
8 .} : ools and beggars suffer from the cold; the lat-
1 eing able to get sufficient clothes, the others

having the sense to wear them.” -

: The practice BXPOSI
limbs and necks of young chi o i
2cks of young children is quite hazardous. As the
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skin is constantly acting, by night as well as by day, it is
conducive both to cleanliness and comfort toc ‘hange the clothing
entirely on retiring for the night. The day clothing should be
aired during the night, and the hvdding should be aired in the
morning, for the sanie reason.

5. Poisonous Cosmetics.—The extensive use of cosmetics
for the complexion is a fertile source of disease. The majority
of these preparations contain cex rtainl 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 yyrist-drop.”

26. Certain hair-dyes also contain lead, together with other
noxious and filthy ingredients. = These do not work as: great
harm as the cosmetics, since they are purpose 1y kept away from
the skin, but they rob the hair of its v itality. IEye-washes, too,
are made from solutions of lead, and many an eye has been
ruinetl by their use. They deposit a white metallic scalc on
the surface of the eye, which' when in front, permanently blurs

the sight.

QUESTIONS FOR TOPICAL REVIEW.

What are the characteristiesiof the skin, and what office does it perform?...
cait you u! m ..rmo \mem" of the iiese

De 3

Dese nl»‘ tln cutis, or true uu<1 tell use

What can you state of the n.mn» nnd 'm\w,h of Lln nail

5. Of the nature and growth of the h:

, Of the off formed by the nails

i e in compleéxion in dillerent pe

connte (l for?.

ot

;:n-x

0. How does naft

. What other service
2. State what yc if the pira !ur\ glams
3. What is the difference be o Sensible and msensi

5 nd i 8 ol irati
s gather natu
speat what { tl

7. \\ hl an should

8. Whatis !hc ef

. What ¢

sof sun-
22. What tlnutmn ven in relation to ¢lo
What can you state of poisonous COSINEIAEST cevvanevanansrnnssssansrnsacccs

CHAPTER IV,

Foop AND DRINK.

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

—Meats—Fish— .
iy ish—The Vegetables—The Fruits—Coffee

I. The Necessity for Food.—Activity is everywhere followed
l;_v. waste. During life, our bodies are ceasdlossly :wti\'cv u; 15“
:ifji'lllg a constant round of changes in nearly le ﬂwi} l”;’;:‘
llm:\v: the wear is constant. The particles ﬂ'mt‘ are \\'(11‘11‘(v1;i;
— .t»hmmefnrth useless, and must be removed from the body
Ifln’:n' loss Tust be made good by eonstantly renewed Sup)p]iz;
;»‘w.ﬁfx<:ni_rr.lh—g1\'mv;.; I?nrtn:lus. Henee the daily recurring déemand

ood and drink.  In health, therefore, while the bedy is
always wasting, it is_constantly renewed, and does not greatly
change from day to day either in size, form, or weignt. -
' 2. Hunger and Thirst,—When the system is deprived of
rt.x supply of solid food during a longer time than u:mi m'tu f)
gives warning by the sensation of hunger, to r«?-pni;' t‘h;' ](u"l'lf‘
th:-.tv have taken place. The feeling of thirst, in like rn-nllnv:ﬂ"’q'
f"\‘nie.-m“ﬁ that the system is smfvri'ng from the \\'m;t (:f W t’ls
“lt‘ length of time that man can exist without ‘ food ;"1' dri d]" ]
".-\':(-H'l).‘ll(,‘(l to be about seven days. If water :Llilﬁx‘ he QHH'“I'\’ ]lh
life will last some days longer ; there being cases 1‘«1(--»1-‘]':'-1I ;:)IIL;(

men have lived twenty daj i
en have lived twenty days and over, without taking any solid

f»’ N)(l.
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3. Quantity of Food.—The quantity of food required varies
greatly, according to the individual and his mode of life, The
young, and those who lead active lives, or who live in the open
air, require more food than the old, the inactive, or the seden-
tary. - Those who live in cold regions require more than the
inhabitants of hot climates

4, The average daily quantity of food and drink for a healthy
mhan of active habits is estimated atsix pounds. This amount
may be divided in the following proporfions : the mineral king-
dom furnishes three and one-half pounds, including water and
salt ; the vegetable kingdom, one and one-half pounds, includ-
ing bread, vegetables, and fruits; the animal kingdom, (‘;m‘e
pound, comprising meat, eggs, butter,and the like. This
amount is about equal to one twenty-fourth part of the weight
of the body of an adult,—namely, one hundred and forty
pounds.

5. Renovation of the Body.—But these pounds of food are
not all real nutriment.~ A considerable portion of that which
we eatiis innutritious, and though useful in various ways, is nob
destined tor xepair the losses of the system. An opinion pre-
vails that the body is renewed throughout once in seven years;
how correct this may he-it is not easy to decide. Some parts
change more or less completely several times during the day.
The‘ml.lscles, and other parts in frequent use, change (‘:vfton
during a year; the bhones not so often, and the enamel of the
teath never changes after being once formed.

6. The Source of Food.—The term food includes all those
wubstances, whether liquid or solid, which are necessary for the
nourishment of the body. The original source of all food is l?m
earth, which the poet has fitly styled the M«.)L]n:.r of all liv-
ing” ~ But'the salts of the earth and gases of the g are not all
direetly suited to the wants of man; for the most part, they
must be made into forms more closely resembling the tissues of
his own body. These higher forms are prepared through the

medium of the plants and lower animals.
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7. Moreover some of the forms of vegetable and animal life
are unfit, in their crude state, for man’s use, but must pass
through one or more refining processes. Thus clover, and hay
and husks of corn, become, through the agency of the bee and
the cattle, honey, milk and meat. The insect world furnishes
food for the fowl, and thus indirectly supplies our own tables.

8. Inorganic Substances.—The substances we use as food
are classified as organie and ‘norganic. By organic substances
are meant those derived from living forms, such as vegetables
and animals. Inorganic substances are those simpler forms
which belong to the mineral kingdom. The former alone are
commonly spoken of as food, but the latter enter very largely
info the constitution of the body, and must therefore be present
in our food. With the exception of two articles; water and
eommon salt, these substances enter the system only when
blended with organic substances.

9. Water.—Water, from a physiological point of view, is
the most important of all the articles of food. It is everywhere
found in the body, even in the bones and the feefh. It is esti-
mafted that two-thirds of the body is water. The teeth, the

densest of the solids in the hmman system, contain ten per cent.

of water. The muscles, tendons, and ligaments arve more than
halfwater ; for itis found that they lose more than half their
weight when dried with moderate heat. But it is in the furds
of the body that water 1s found most abundantly.

10. Man can remain-a longer time without solid foed than
without water.. He may be deprived of the former for ten or
twelve hours without great suffering, but deprivation of water
for the same length of time will produce both suffering and
weakness. Water constitutes the great bulk of all our drinks,
and is also & larce constituent of the meats, vegetables, and
fruits which come upon the table.

II. Pure Water.—It is important that the water we drink
and use in the preparation of food should be pure. It should
be elearand eolorless, with little or no taste or smell, and free
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from any great amount of foreign ingredients. Chemically pure
water does not occur in nature ; if is obtained only by the con-
densation of steam, carefully conducted, and is not as agreeable
for drinking purposes as the water furnished by springs and
streams. Rain-water-is. the purest occurring in nature; but
even_this  contains certain impurities, especially the portion
whichfalls in the early part of a shower; for in its descent
from the clonds, the particles floating in the air are caught by
the falling drops: ‘Water from springs and wells always contains
more or less foreign matter of mineral orvigin. This imparts to
the drink its pleasant taste—the sparkle, or *life,” coming
from the gases absorbed by the water during its passage under
ground.

12. Action of Water upon Lead.—The danger of using
water that has been in. contacti with cerfain metals is well
known.  TLead is probably the most poisonous of these sub-
stanc¢es in common use. When pure water and an untarnished
surface of ‘lead come in contact, the water gradually corrodes
the metal, and soon holds an appreciable quantity of it in solu-
tion.  When this takes -place the water becomes highly in-
juzious.

13. “In cities, lead, pipes are.commonly used to convey water
through the houses; lead being alse used in the construction of
roofs, cisterns, and vessels for keeping water and other liquids.
After the articles of lead have been in use several months, the
danger of lead-poisoning diminishes. An insoluble coating of
the sulphate of lead forms upon the exposed surface, thus pro-
tecting it from further corrosion. If is, however, a wise precan-
tion, at all times to reject the water or other fluid that has been
in contact with leaden vessels over night, or for a number of
hours. = Allow the wafer in pipes to,rmn frecly before using.

4. Common Salt.—Salt, as an ariicle of food, is obtained
chiefly from the mineral kingdom ; although plants contain it
in small quantities, and it is also found in fhe tissues of nearly
all animals used as food. Tven the water we drink sometimes
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has traces of it. In the human body, it is an ingredient of all
the solids and fluids. The importance of salt is shown by the
value placed upon it in countries where it is rave. On lh(.; gold
coast of Africa, a handful of it will buy one or two slaves ; lc;c:xt
to gold it is their most valuable commodity. TIts 11::':(1(:55)“\' to
:7(.Hin'l:ll life is also seen in the great appetite for it among <lm§ms—
tic animals, and by the periodical resort of herds of \\'i‘Iv'l beasts
to the “salt-licks ” or springs,

I5. Experiments upon domestic animals show that the with-
drawal of salt from their food, nof only makes their hides
rough and causes the hair to fall out, but also interferes with the
proper digestion of food. If it be withheld persistently, they be-
come unable to appropriate nourishment, and die of stl;'rl.r\':xti.;‘m.

|§. Organic Substances.—The organic food-substances are
deriyed from the vegetable and animal kingdoms. They com-
prise all those articles which are commonly spoken of as ““fm'ul."
and are essential to sustain the body in life and strencth. Thu‘v
are divided into three groups : (1) the Albmm'nw',i:, or ﬂ("si;-

producers; among these are albumen, or white of eces : caseine

from cheese ; gluten from wheat: also the lean part of meat ;
N th A /] e 1 1 ;
(2) the Fatg or Oils, or the great heat-producers.

Amone these
are butter, Iaxd, olive and other vegetable oils, In'cold ('I}X]laf.L‘S
the fat of-animals‘is the chief “staff of life.,” hut where \'w(emj
1.?«::1.1 is scanty and innutritions, the waters even of the fxr)z»n
regions teem with forms of animal Iife rich in fat. The Esqui-
mau consumes daily from ten_to fifteen pounds. of “meat or
blubber, a large proportion of which is fat. The Laplander
will drink train-oil, and regands tallow-candles as a aveal deli-
cacy. In hot climates, on the other hand. a \'("qut;;lnlv fat is
supplied by the olive and the palin.  (3) The Sugars, like the
last gronp; areproducers of heat. They are, svith ihu exception
of the sugar of milk and honey, chiefly the products of vecetable
life ; among the principal sources are the stugar-cane, ln;xill«_' and
beetroot.  Moreover, the sweet-tasting fruits, such as grapes,

pears, peaches and chervies are rich in grape-sugar. In this group
= R
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gtarch is placed, for the reason that it m‘us.t be _ch:'mgod i;\lto
sugar by digestion, before it can take part in building up the
body. -

|5. The bread stuffs, wheat, corn, and rye ﬂ0111'§, are more
than one-half starch. Rice, which is the “staff of life” to one-
third of ‘the human family,
contains eighty per cent, Un-
ripe fruits have much starch
in them, which renders them
indigestible when- eaten un-
cooked ; for the granules of
raw starch are but slightly
acted upon within the body.
But under the potent chemis-
try of the sun’s ray, this
erude material is converfed
into sugar. Thus are the
fruits prepared by the care-
ful hand of Nature, so that 5
when ripe they may be freely used Wit.lmut; further pl‘f:])ﬂl‘;'lth_ll'J.

18. Necessity of a Regulated Diet.;vl.‘hcse three organic
food-groups are each essential to life. Neither of thfzm can he
used 20 the exclusion of the others without endangering f.he:.llth
and life, An animal can be starved to death on an 1.mlnmted
allowance of white of egg, or butter, or pure sugar, which repre-
sent the three classes; ~Buf if these are given togﬁther, or are
changed at short intervals, the :miumlslliu_ mn_} thrive.

19. Milk.—Milk is the earliest nutriment of the human race,
and from the arrangement of its constituents, may be regarded
as the model food, no other single article ])\'fill_‘; capable of sus-
taining life so long. Cow’s milk holds casein, one of Lh.c. :1.11>u-
minoids, about five parts in one hundred; a fatty prm«:l]»lg,
when separated, known as butter, about four parts ;‘ sugeu\' %-f
milk, four parts ; water and salts, (‘-i}_jhty-su\'uu. p;n-{'s. The casein
and f:\!!)' sitbstarice are far more digestible in milk, than after

Fig. 8.—~GRASULES OF STAROH MAGNIFIED,
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they have been separated from it in the form of cheese and
bufter.

20. The Egg.—The egg contains about two-thirds water,
the rest being pure albumen and fat. The fab is in the yolk,
and gives it-its yellow color. Eggs contain none of the sugar-
principles, and should be eaten with bread or vegetables that
contain them. Soft-boiled eggs are more wholesome than those
which are hard-boiled or fried, as the latter require longer time
to digest.

2l. Meats.—The meats, so called, are derived from the

musctlar parts of various animals. They are most important
articles of food for adults, inasmuch as they are richly stored
with albuminoid substances, and contain more or less fat. Such
food is very nourishing and easily digested if eaten when fresh,
—veal and pork being exceptions.  The flesh of young animals
is more tender and, in general, more digestible than that of
older ones.  All meat is more tough immediately after the kill-
ing of the animal, but improves by being kept a certain length
of time,

22. Cold is one means of preserving meat from decay. In
the markets of northern Russia, the frozen carcases of animals
stand exposed for sale in the winter air for a considerable time,
and are sawn in pieces, like sticks of wood, as the purchases are
made; such meat, when thawed, being entirely fit for food.
Beef and pork are preserved by salting down in brine, and in
this condition may be carried on long voyages or kept for future
use. Salted meat is not as nutritious as fresh, since the brine
absorbs ifs rich juices and hardens its fibres.

23. Cooking.—The preparation of food by the agency of
fire is of almost universal practice, even among the rudest
nations. The object of cooking is to render food more eagy of
digestion by softening it, to develop its flavor, and to raise its
temperature more nearly to that of the body. A few articles of
flesh-food are eaten uncooked in civilized lands, the oyster being
an instance. Raw meat is occasionally eaten by invalids with
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weak digestive powers, and by men training for athletic con-
tests.

24. In boiling meat, the water in which it is placed tends to
dissolve its nutrient juices. In fact, the cooking may be so
conducted as to rob the meat of its nourishment, its tenderness,
and even of its flavor. | The proper method, in order to preserve
these ‘qualities, is to place the meat in boiling, water, which,
after a few minutes, should be reduced in temperature. In this
way the intense heat, at first, hardens the exterior layers and
imprisons the delicate juices; after thab, moderate heat best
softens it throughout. When soup is to be made, an opposite
course should be pursued; for then the ohject is to extract the
juices and reject the fibre. Meat, for such purpose, should be
cut in small pieces and put into cold water, which should then
be gradually raised to boiling heat.

25. Roasting is probably the best method of cooking meat,
sspecially “joints” or large pieces, as by this process the meat
is cooked ‘in its own juices. Roasting should begin with in-
tense heat, and be-continued at a moderate temperature, in
order to prevent the drying out of the nutritious juices, as by
this process an outer coating or crust of coagulated albumen is
formed.  During this process the meat loses one-fourth of its
weight, but the loss is almost wholly water, evaporated by the
heat. Too intense or prolonged heat will dry the meat, or burn
it. Frying is the worst possible method, as the heated faf, by
penetrating the. meat, or other arficle placed in it, dries and
hardens it, and thnsrenders it indigestible.

26. Trichina.—It should be remembered that ham, sausages,
and other forms of pork, should never be eaten in a raw or im-
perfectly cooked condition. The musele of the pig is often in-
fested by a minute animal parasite, or worm, called #richina
spiralis. This worm may be introduced alive, in pork food, into
the human body, where it multiplies with great rapidity, and
gives rise to a painful and serious disease. The disease has
been prevalent in Germany, and cases of it occur from time to
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time in this country. Other varieties of parasites, not less than
seven in number, may be introduced by means of animal food.
The true means of destroying them all is thorough cooking.

27. Fish.—The part of fish that is eaten is the muscle, just
as in the case of the meats and poultry. It closely resembles
flesh in its composition, but is more watery. Some varieties
are very easve of digestion, such as salmon, trouf, and cod;
others are quite indigestible, especially lobsters, clams, and
shell-fish generally.

28. Vegetable Food.—The list of vegetable articles of diet
is a very iong one, including the grains from which our bread-
stuffs are made, the vegetables from the garden, and the fruits.
All the products of the vegetable kingdom are not alike useful.
Some are positively hurtful ; indeed, the most virulent poisons,
as strychnia and prussic acid, are obtained from certam vege-
tables. Again, of such articles as have been found good for
food, some are more nourishing than others: some require very
little preparvation for use, while others are hard and indigestible.
Great eare must therefore be exereised, and many experiments
made; before we can arrive at a complete knowledge in reference
to these articles of diet. Tea, coffee, and other substances from
which drinks are made, are of vegetable origin.

29. Bread.—Bread made from wheat-flour has been in use
for many hundreds of years, and on this account, as well as be-
cause of its highly nourishing properties; has been aptly called
¢ the staff of life.” - We never hecome tired ofigood bread as an
article of daily Zood.

The white kinds of flour contain more starch and less gluten
than the darker, and are therefore less nutritious. The hard-
grain wheat yields the best flour. In grinding wheat, the chaff
or bran is separated by a proeess called “bolfing.” TUnbolied

(=)

flour is used for making brown or Graham bread.

30. The form of bread most easily digested is that which has
been “leavened,” or rendered porous by the use of yeast, or by
some similar method. Unleavened bread requires much more
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mastication, or chewing. Hot bread is unwholesome, because it
is not firm enough to be thoroughly masticated, but is converted
info a pasty, heavy mass that is not easily digested.

3l. Wheaten bread contains nearly every principle requisite
for sustaining life, except fat. This is commonly added in other
arficles of diet, especially in butter,—*bread and butter,” con-
sequently, forming an almost perfect article of food. The fol-
lowing experiment is recorded: “ A dog eating ad Libitum of
white bread, made of pure wheat, and freely supplied with
water, did nof live beyond fifty days. He died at the end of
that fime with all the signs of gradual exhaustion.” Death
took place, not because there was anything hurtful in the
bread, but because of the absence of one or more of the
food-principles.

32. The Potato.—The common or Trish potato is the vege-
table most extensively nsed in this country and Great Britain.
Among the poorer classes in Ireland it is the main article of
food. “While it is not so rich in nutritious substances as many
others, it has some very useful qualities. It keeps well from
season to season, and men do not weary of ifs continuous use,
It is three-fourths water, the remainder being chiefly starch. It
is rich in potash and ofher salts, and is believed to have been
highly valuable in warding off the attacks of scurvy which re-
curred in Europe every spring and winter previous to its intro-
duction.

33. Fruits.—These are produced, in this country, in great
abundance, and are remarkable alike for their variety and deli-

cious flavor; consequently they are consumed in large quanti-
ties, especially during the warmer months. The moderate use

of ripe fruits, in their season, is beneficial, because they offer a
pleasant substitute for the more concentrated diet that is used
in cold weather. Unripe fruits contain starch, which, during
the process of ripening, is converted into sugar. Such fruits
are indigestible and should be avoided ; cooking, however, in
part removes the objections to them.
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34. Coffee.—This is an important addition to diet, and if
moderately used is beneficial to persons of adult age. As com-
monly employed, it consists of an infusion in boiling water of
the roasted and ground berry. With most persons its action is
that of a gentle stimulant, without any injurious reaction.

35. Another property of coffee is, that it retards the waste
of the tissues, and consequently permits the performance of
excessive Jabor upon an economical and inadequate diet. This
has been tested among the miners of Belgium. Their allowance
of solid food was below that found necessary in prisons and
elsewhere ; but, with the addifion of about four pints of coffee
daily, they were enabled to undergo severe labor without re-
ducing their muscular strength. The caravans which traverse
the deserts are supported by coffee during long journeys and
lengthened privation of food. Among armies it is indispensable
in supplementing their imperfect rations, and in relieving the
sense of fatigue affer great exposure and long marches. When
taken with meals, coffee is also thought to promote digestion.

36. Tea.—The effects of tea are very similar to those of
coffee, and are due to a peculiar principle called f/ieine. This
prineiple is probably the same as that found in coffee, caffeine,
since the ehemical composition of both is the same. Tea, as
a beverage, is'made from the dried leaves of the plant by the
addition of hot water; if the tea is boiled, the oil which gives
it ifs agreeable flavor is driven off with the steam.

37. Chocolate is made from the seeds of the: cocoa-tree, a
native of tropical America. Its effects resemble somewhat those
of tea and coffee, but it is very rich in nufriment. Linnaus,
the bofanist, was so fond of this beverage, that he gave to the
cocoa-tree the name, T heobroma—**the Food of the Gods.”

38. Alcohol.—The word aleohol is of doubtiul origin. IL is
commonly supposed to be derived from the Arabic language,
several words in that tongue resembling it in sound, but none
of them or any other in the language have a meaning corres-
ponding with that of the Engiish term.
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39. History.—Alcohol was distilled from rice many centuries
before that seed was known in Europe. We hear of it in
Bagdad about the year 900. It was known to the Moors of
Spain, through whom the knowledge of its production spread
into Western Lurope. . The. first description of alcohol was
given by a | western writer about 1280, who wrote of a “burning
or ardent water” that resulted from the distillation of wine. It
may alse have been known to the Romans, for Pliny, in the first
c(r]l“(-l_n'_\“, wrote of a strong kind of wine that was inflammable-—
a quality that strongly suggests the knowledge of a product of
distillation.

40. The Alcohols.—There are at least favelve members of
the alcohol family, the oldest of which-is common aleohol.
This' last is the only one-that need be referred to here. Com-
mon Aleohol is sometimes known as spirit-of wine, also as vinic
alcohol. | It is commonly obtained by the distillation of grains
or of wine. The ardent spirits of commerce (brandy, whiskey,
gin and runt) contain ahout one half water, the other half alco-
hol.  Aleehol is-alse” found-in all the wines and malt liquors
(beer, ale, and. porter) in varying proportions. The juices .of
ripe, sweet, fruits will, at seventy degrees of Fahrenheit, begin
spontaneously to. “work ?Lor ferment ; also wheat and other
starch-grains, when sprouting, will have their starch changed
into sugar, and this, in like ranner, will undergo fermentation :
llll'llllk'lvln':llﬂj_;' one of the results of this action in both cases.

41. Propérties of Alcohol.—Alcohol is a clear; colorless,
volatile and inflammable liquid of penetrating odor and burning
taste. It is lighter than water. Asit cannot be frozen, it is
used in thermometers for taking low or exceedingly cold tem-
veratures. It is also used in spirit levels. It bumns with a
imlu, bluish flame, without smolke, and with intense heat j hence
its use in the spirit-lamp.

42. Is Alcohol Food ?2—A chemical analysis clearly indicates
that, while it is more or lessallied to the sugars, the effect of
aleohol within the human system is in all respects very unlike
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that of the sugars. The latter are nourishing, while the former
tends to impair nutrition. It was on the mistaken theory that
aleohol had sustaining power, that for two hundred years the
armies and navies of certain countries were supplied with
rations of rum or some other alecoholic drink, under the name of
“grog.” During recent years, a systematic inquiry has been
made fo discover whether the grog-ration was really serviceable
or the reverse. Tests have been tried upon considerable bodies
of men, under military discipline, by withdrawing that ration;
comparisons have been made at home and abroad, in hot
climates and in cold, in active service and at rest. The results
of these observations have without exception been favorable to
the non-use of spirits. The proportion of ill health, the num-
ber of sick days, and the incapacity for work have invariably
been greater among the men to whony the spivit-ration has been

issued, the quality of food and other eireumstances being made

as nearly equal as possible.* . Hence the conclusion that not only
is alcohol mot a food, but is injurious in itself, and a detriment
to tire food taken.t

* Alcohol in the Army.—Dr. F. H. Hamilton writes concerning the use of spirits
by the Army of the Potomae in the late war. One gill of whiskey was, for a time,
given daily to each soldier, on the ground that the hardship aund exposure of the
soldi smanded it. He condemned the experiment and expressed tlie hope that
“no such experiment will ever be repeated in thearmies of the United States. My
convietion is fixed, by the experience and observation of a lifetime, that the regular,
routine employment of alcoholic stimulants, by a man in health, is never, under any
circumstances, nseful. I make no exgeption in fayor of cold, or heat, or rain, nor
indeed in favor of old drinkers, when we consider them as soldiers.”

t Beer and ‘Wine.—Beer and wine are drank chiefly for pleasure or from habit, and
therefore might be got +id of withomt any diss tage ; whilst at the same time they are
costly, and cause an enormous waste of money amongst the working classes. The cost
of two pints of ale daily, viz., 8% 6d. a Week, wonld well ¢lothe a whole family, ****

They donat give strength for work, but-on the other hand often make people dull,

vy stupid, and onfit for work. The mast seévere and continued work ean be per-

«d without them; and there are now some millions of people in this country who

» them. Happy will be the day when they are not drank by any, but partien-

by the working man, who finds it difficult to maintain his family, Then will there
quarrelling, poverty, and erime, and more food, clothing, and education.

About 120 millions of money are s yearly in these substances, and therefore wa
may well esk whether so large a sum is wisely spent. If we allow that there are 1,000
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43. Does Alcohol Relieve Thirst 2—One of the most strik-
ing properties of alcohol is its affinity for water. When swal-
lowed, therefore, its tendency is to deprive the body of water
and to create thirst rather than to relieve it. It may then be
stated that alcoholic dritiks which appear to quench thirst do
so by means of the water that; in greater or less quantities,
dilutes the alcohol they contain. ~ Water, the peerless beverage
of nature, does its work better in proportion as it remains free
from alcohol. . To maintain normal aetion, the delicate organs
of the body require a uniform supply of water. When alcohol
is introduced, it draws the water to itself, and leaves the organs
without their share of proper moisture ; hence, after death from
aleoholism, we find them affected in different degrees, being
drier and harder than is natural

44. Does Alcohol Enable its Consumers to Resist
Extreme Cold ?—If this could be proyed to be a fact, some of
its boasted usefulness would receive support. In extremely
cold elimates, the inhabitants are enabled to live comfortably by
consuming vast quantities of animal food alone, especially if it
is abundantly-oily. Will aleohol ach in a similar way or assist
in maintaining heat ? Experience and observation say no.

A5, Before the thermometer was applied to the testing of
the body’s temperature, it was commonly supposed, by reason of
the sensations of warmth, that alcohol increased bodily heat.
When, however, this new test was applied, it became apparent
that those sensations were deceptive;and that there had been
an actual fall in. temperature as the result of imbibing alcohol.
The surface of the stomach is irritated by this powerful agent,
causing the nerves of sensation to eonvey to the brain the
impression that something has entered the stomach which is
producing warmth. This is a delusive impression, as we know,
by pouring a few drops of alcohol on the skin, that the

millions of people in the whole world; and thata 4 16 Joaf of bread could be purchased
everywhere for 6d., that sum would feed the whole world with § Ib. of bread daily for
one month..—Dr. E. Smith. in © English Maquzine.”
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tendency is to cool the surface whenever evaporation can take
place.
46._ The sensation of warmth of the face and surface of the

body is ;.xlso deceptive. The flushing of the face, common to
hard drinkers, does not indicate that they have a super-
abundance of animal heat, the temperature of their bodies be-
ing below normal. The true cause of the flush is a paralysis
of one set of nerves governing the natural action of the hair-like
ressels that course just below the skin. Nature has provided
these 'inﬁuircly fine vessels with minute controlling merves
\\"husc duty it is to regulate the flow of blood in cxluo)sed posi:
tions. Aleohol paralyzes this control; the blood flows at raix—
dom, and the terminal vessels are over-charged with blood.
Henc.e the high color which is so remarkable in habitual drinkers
that it amounts to a disfigurement, is Nature’s sional of distress
showing that the cirenlation is deranged and the ‘i)lood is undu;lyi
b'rought. into contact with the lower temperature of the out(:r
air.  Alcohol, therefore, is not a producer of heat, but a )1'(;-
moter of cold, and must be dangerous to any pcmuixs t‘xkinlr it
when they are exposed to low temperatures. S

4t7.tTh.f1]t-rrs]t.im'.)ny of those who have had experience in
contact with the realms of snow and ice is unani 3 agains
the cold-resisting. property of alcohols. If is 1110111;1:3?5 nffmﬁ::
men who served in Napoleon’s campaign in Russia, under
great exposure to cold, that death was hastened by thé use of
ul»cohol. The evidence of the Monks of St. Bernard is sh;xil-lr
..\umermls Axctic explorers testify that not only is the Ujmp()l“'l‘l‘\.’
indulgence liable to result in most sérious ;'onscqu(*nc(-s ](n;t
tllz-lt strong, able-bodied men in the habit of u:\‘in'-‘r. :ll(-’(:hulic
drinks, are entirely unfitted to resist the cold to -\ihic]; they
must be' exposed.  The, natives and travelers alike rely u’p(;;ﬂ
:V]rlcl:l}(:liiiuht},f:yl, especially fatty food, and avoid alcohol as a

* < Ale is poxeramt : .
= tc]ﬁhol .l.s not the warming cordinl and invigorating stimulant that it is reputed to
' ere is z - : gz 3 . 8 T¢ 2
iere is a warld-full of preconceived opinions in its favor that must be met and
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Dr. Rae’s Statement.—The Arctic explorer, Dr. Rae, states that he found
entire avoidance of alecohol necessary, in the far North. The moment a man had
swallowed a drink of spivits, it was certain that his day’s work was n y at an end.
%]t was absolutely necessary that therule of total abstinence should be rigidly enforced,
if we would accomplish our day's task. Any use of liguor, as & beverage, when we had
work on hand, in that terrific cold, was out of the question.”

48. Alcohol Destructive to Life.—Instead of being a pro-
moter of life; as the early alchemists who produced it hoped ib
wotld be, aleohol is hostile to life; it is a, poison. Plant life
is speedily destroyed when brought into elose contact with it.
The lower animals are poisoned by it. When applied directly
to small insects and reptiles;, death commonly occurs in a few
seconds or minutes. It is hurtful to the larger animals, and
the more intelligent of them appear fo resent its use instinet-
ively. This is'seen when dogs have heen forced to take brandy
in smail doses for some time. Instead of learning to like it,
they gradually show a greater and greater dislike to ¥

overcome before thetrue view can make its way,  But thetrath must pre svail at last,
1ts true place is not along with the displays of wealth and Juxury upon our sideboards,
but in the medicine-chest along with liashéesh, henbane, opium, stramonium, and 8o0-
forth, Iabeled as'a Poisox | "—Dr. 4. F. Kinne,

& ¢ There isno such thing as a temperate use of spirits. In any quantity they are an
enemy to the human constitution. Their influenice upon the physical organs is unfs-
vorable to health. “They produce weakness, not strength ; sickness, uof health ; death,
not life."—Dr. Alden.

Adulteration in Liquors.—It is not enough that aleohelic drinks are danger-
ous when purely made, but there is an adided danger growing out of the almost uni-
versal practice of the manufacturers of these drinks to tamper with them and adul-
terate them with other harmful materials: - Not many months ago the eity ernment
of Paris caused a testing of sll'the wines that'were brought into the market during
a month; the sre- 1,618 samples. of French wine examined and only 685 found
absolutaly free from injurious addition : that is, less than b per cent. was really pure.—
N. ¥. Scientific Times.

A Mixed Diet affords the best Results,—* The mixed diet fo which the
{nclination of a man in temperate climates seems unususily to lead him, when circum-
stances allow that inclination to devel self 1 ;, gppears fo be fully conformable
to the construction of Lis dental

cravings. And whilst on the onel
¢yogetarianism,’ that a well-selected vegetable diet is capable of producing, in the
greatest number of individuals, the highest physicdd development of which they are
capable, it may, on the otlier hand, be affirmed with equal certainty, that the substitu-

(For further matter on Alcokol see p. 72.)
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tion of a moderate proportion of animal flash is iu no way injurious ;

! but, so ¥
evidence at present extends, this seems rather to f P

avor the highest mental dey
; o i developme
And we can scarcely avoid the conclusion that the Creator, by conf pmen
] ) f on L 8
remarkable range of choies, intended to qualify him for subsi ting on th t ’]““" :
¥ ; q 3 10sisting on the 1cles of
diet, whether unimal or ve which he finds mest suitable to his :
e M s
wants."— ¥, B. Carpenter on the wiples of Pl ilogyy.
= PG
Bread,—“ The health and power of a nation, as of an army, depend greatly on its
food. The quality of bread in any nation, communi S X o
measure of its civilization. ( = ‘I"th]) S
1004 or bad, in

some form it must be had. 8o it is, and has been from the earliest récords of the r«

and so it will doubtless continue. Leavened or fermented bread isasold o g“ . .Mt,
of Moses, and its value has been fully tested. Whatever he the llL:l‘ ‘~ 'H - flmc
?u:u'n-n, it‘tvmnsfurms the grain by partial d mposition of its ;.riuil—,ASL:i,L.‘:,‘:"”tg.l ,““,
ieaves as its resultant what all men in all ages have approved ]: (vl.l. a -[. ‘;‘“ S .l‘-“d
good, honest, leavened, Bible bread lost in Mass i L e
rmhre? Baker’s bread is

astes and

No one can entirely dispense with it.

chusetts, as some of our friends
almost universally adulterated. Bread hastily made in
1 in a variety of ways, with a v y of chemicals, and is generally

mpe
impe Very often the elements of wheat and fat which the body

4 emands
wise '3 o :
a wise and witty cle man of the last generation used to say, “bread is the stalf of

f:'.“deb:: :JLTIH :‘n.ul butter isv »-;uhlJn-.’hi.-w! .mme‘) are furnished in underdone pastry,
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the continent of Earope on all the great lines of travel, and r'
people in France and Germany as it is mre with us.' The mate vials for an honest, whole-
some loaf are simple and not expensive. The value of time and labor requ -d“)f‘
kneading the dough are the only diffienlties, and these we \mulu not mulu:x \xxlu:r

"‘ are in mll} fami very ser C easily overcome."—Derd hie 00
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DIGESTION.

what is called the “alimentary
canal,” a mnarrow, crooked tube,
about thirty feet in its entire
length. This canal begins in the
mouth, extends thence downward
through the gullet to-the stomach
and thenee onward through the
small and large intestines.

3. The stomach and intestines
are situated in the abdomen (Fig.
9, C, and Fig. 15), and occupy
about two-thirds of its space. The
action to which the food is sub-
Jected in these organs is of two
kinds—mechanical and chemical.
By the former it is softened, agi-
tated, and ecarried onward from
one point to another; by the lat-
ter it is changed in form fhrough
the solvent power of the various
digesti\'e finids. Fig. 9. — Sx-:crm; oF THE TRUSE

4. Masticaﬁon. _AXS Shon\ a8 SHOWING THE CaAVITIES OF THE

CHEST AND ABDOMEN.

solid food is taken into the mouth, A, Cavity of Chest; B, Disphragm ;
. ‘ 2 C, Aldomen ; D, E, Spinal Column.
it undergoes mastication, or chew-

ing. Tt is caught between the opposite surfaces of the teeth,

and by them is cut and crushed into very small fragments. In

the movements of chewing, the lower jaw plays the chief part;

the upper jaw, having almost no motion, acts simply as a point
of resistance, to meet the action of the former. These move-
ments of the lower jaw are of three sorts: an up-and-down
or cutting, a lateral) or grinding, and a, to-and-fro; or gnawing
motion.

5. The teeth are composed of a bone-like material, and are
held in place by roofs running deeply into the jaw. The ex-
posed portion, g “crown,” is protected by a thin layer of
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enamel (Fig. 10, a), the hard-
est substance in the body,
which, like flint, is capable of
striking fire with steel. In
the interior of each tooth is a
cavity containing bloed-ves-
sels and a nerve, which enter
g
at the point of the root (Fig.
12).
6. There are two ‘sefs of
teeth : first, those belonging

it through a minute opening

to the earlier years of child-

hood called the milk teeth,

which are twenty in number

and small. At six or eight

years of age, when the jaw

expands, and when the grow- = Fro. 10—A ““I“:::D BECTION OF &
in.‘{ by "l,Y l‘e«lllil‘(ia‘ 4 INOore g Buyamel ; b, Cavity; ee, Roots; d, Body
powerful and numerous set, oitie R

the roots of the milk teeth are absorbed, and the latter are
“shed,” or fall out, one after another (Fig. 11), to make room
for the permanent set.

7. There are thirty-two teeth in the permanent sef, an equal
number in each jaw. Each half-jaw has eight teeth, similarly
shaped and arranged in the same order.. The front teeth are
small, sharp, and chisel-edged, and are well adapted for cutting
purposes ; hence their-name incisors. The canines stand next,
one on each side of the jaw ; these receive their name from their
resemblance to the long, pointed tusks of the dog (Fig. 12).

8. The bicuspids, next in order, are larger and have a broader
crown than the former; while belind them are the molars, the
largest and most powerful of the entire set. These large back
teeth, or “grinders,” present a broad, rough surface, suitable for
holding and erushing the food.
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9. It is interesting, at this point, to motice the different
forms of teeth in different animals, and observe how admirably
their teeth are suited to the respective kinds of food upon
which they subsist. In the earnivora, or flesh feeders, the teeth
are sharp and pointed, enabling them both to seize their prey,
and tear it in pieces ; while the kerbivora, or vegetable-feeders,

Fia. 11.—SECTION OF THE JAW.
YV 273" ¢ 5, The Milk Teeth ; 17 to 87, The Germs of the Permanent Set.

have broad, blunt teeth, with rough crowns, suitable for grind
ing the tough grasses and grains upon which they feed. Human
teeth partake of both forms ; some of them are sharp, and others
are blunt ; they are therefore well adapted for the mastication
of both flesh and vegetables. Hence e infer that, although
man may live exclusively upon either vegetable or animal food,”
he should, when possible, choose a diet made up of both
varieties.

10. Preservation of the Teeth.—In order that the teeth
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ghall remain in a sound and serviceable condition, some ecare is
of course requisite. In the first place, they require frequent
cleansing ; for every time we take food, some particles of it re-

F1a. 12.—SEcTI0X OoF THE JAWsS—RIGHT S1DE.
8. A, N, Veins, Arteries, and Nerves of the Teath. The root of oue tooth in each jaw is
cut vertically to show the cavity and the blood-vessels, ete., within i£; 1 to 8,
Permanent Tecth.

main in the mouth; and these, on account of the heat and
moisture present, soon begin to pufrefy. This not only renders
the breath very offensive, but promotes decay of the teeth.

Il The saliva, or moisture of the mouth, undergoes a putre-
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factive change, and becomes the fertile soil in which a certain
minute fungus has its growth. This fluid, too, if allowed to
dry in the mouth, collects upon the teeth in the form of an
unsightly, yellow substance, called *tartar.” To prevent this
formation, and to remove other offensive substances, the tecth
should be frequently cleaned with water, applied by means of a
soft tooth-brush,

[2. It should be borne in mind that the enamel, Nature’s
protection for the teeth, when once destroyed is never formed
anew; and the body of the tooth thus exposed, is liable to
rapid decay. On this account, certain articlesare to be guarded
against ; such as sharply acid substances that corrode the enamel,
and hard substances that break or scratch it—as gritty tooth
powders, metal tooth-picks, and the shells of hard nuts. Sud-
den alternations from heat to cold, when eating or drinking,
also tend fo crack the enamel.

I13. The Action of the Saliva.—While the morsel of food
is cut and ground by the teeth, it is at the same time intimately
mixed with the saliva, or fluids of the mounth. This constitutes
the second step of digestion, and is called ““insalivation.” The
saliva, the first of the digestive solvents, is a colorless, watery,
and frothy fluid. It is secreted (. e. separated from the blood)
partly by the mucous membrane which lines the mouth ; but

chiefly by the salivary
glands, of which there
are three pairs situ
ated near the mouth.
14. These glands con:
sist of clusters of very
small pouches, around
which a delicate met-

work .of blood-vesselse.

is arranged : they emp-
ty into the mouth by

F1G. 13.—STRUCTURE OF A SAULIVARY GLAND. means of little tubes
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or ducts. The flow from these glands is generally sufficient

to maintain a soft and moist condition of the tongue and mouth ;
but when they are excited
by the presence and taste of
food, they pour forth the
saliva more freely. In the
horse and other animals,
that feed wupon dry and
coarse fodder, and require
an abundant supply of saliva,
we find large salivary glands,
as well as powerfrl muscles
of mastication.

Fi16. 14.—Tue Heap or o Horsg, showing the 5 -
large slivary gland (a), its duct @), the |5, The mingling of the

Fiacken SCMASIRHON G, B STAIEY i with the Tood sesms
simple process, but it is one that plays an Important part in
digestion. In the first place, it facilitates the motions of masti-
cation by moistening the food and lubricating the various
organs of the mouth. Secondly, it prepares the way for other
digestive acts: by the action of the teeth, the saliva is forced
into the solid food, softens the harder substances, and assists in
converting the whole morsel into a semi-solid, pulpy mass, that
can be easily swallowed, and readily mixed with other digestive
fluids. The saliva also, by dissolving certain substances, as
sugar and salt, develops the peculiar taste of each; whereas, if
the tongue be dry and coated, they are tasteless. Xence, if
substances are insoluble, they are devoid of taste.

16. Finally, the saliva has the property of acting ¢hemically
upon the food. As we have hefore stated (Chap. IV.), starch,
in order to become nutriment, must first be changed to grape
sugar. This change is; in part; effected by the saliva, and takes
place almost instantly, whenever it comes in contact with
cooked starch. This is due to an organic ingredient of the
galiva called ptyalin.

17. Importance of Mastication and Insalivation.—Each of
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these processes complements the other, and by their joint action,
they prepare the food in the best possible manner for further
digestive changes. The study of these preliminary functions
will appear the more important, when we reflect that they are
the only ones which we can regulate by the will. * For, as soon
as the act of swallowing begins; the food not only passes out of
sight, but beyond control ; and the subsequent acts of digestion
are consequently involuntary and unconsciously performed.

I8. Itis generally known that rapid eauving interferes with
digestion.  How does this occur? In the first place, the flow
of the saliva is insufficienf to moisten the solid parts of the
food, so that they remain too hard and dry to be easily swallowed.
This leads fo the free and frequent use of water or some other
beverage, at meals, to ¢ wash down? the food,—a most pernici-
ous practice. For/ these fluids, not only cannot take the place
of the natural digestive juices, buf, on the confrary, dilute and
weaken them.

19. Secondly, the saliva being largely the medium of the
sense of taste, the natural flavors of the food are not developed,
and consequently it appears comparatively insipid. Hence the
desire for highly-seasoned food, and pungent sauces, that both
deprave the taste and over excite the digestive organs. Rapid
eating also permitsthe enfrance of injurious substances which
may escape detection by the taste, and be unconsciously received
into the system. In some instances, the most acrid and poison-
ous'substances have frequently been swallowed * by mistake,”
before the sense of taste conld act, and demand their rejection.

20. Thirdly, the food, being imperfectly broken up by the
teeth, is hwrried onward to the stomach, to be by it more
thoroughly divided. But the stomach is not at all adapted
to perform the task thus imposed . upon it.  Hence persons
who habitually eat too rapidly, frequently fall vietims to dys;
pepsia. Rapid eating also conduces to overeating. The food is
introduced so rapidly, that the system has not time fo recognize
that its real wants are met, and hence the appetite continues,
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after more nutriment has been swallowed than the system
requires, or can healthfully appropriate.
21. The Stomach.—As soon as each separate portion of food
is masticated and insalivated it is swallowed; that is, it is
caused tomove downward
to the stomach, through
a narrow muscular tube
about nine inches in
length, called the asoph-
agus, or gullet (Fig.
16). The stomach is the
only large expansion of
the digestive canal, and
is a most Important or-
gan of digestion. If is
a hollow, pear-shaped
pouch, having a capacity
of three pints, in the
adult.

22. The stomach has
two openings ; that by
which food enters, being
situated near the heart,

F16. 15.—SECTION OF CHEST AND ABDOMEN. is called the eardiae, or

i\iz 'pl??‘}t;nngs. [[:) ’Ilj\lfgfllv:!:-stil.t-. heart orifice 3 the other

C, Stomach. G, Small Intestine. iS th(: Zyyl(‘u'lh’s, or “gate-
which' guards the entrance to the intestines, and, under
ordinary circumstances, permits only such matters to pass it as
hayve first been properly acted upon in the stomach. Coins,
buttons, and the like are, however, readily allowed fo pass, be-
cause they ean be of no use if retained. * The soft and yielding
texture of the stomach indicates that it isnot designed to crush
and break-up solid articles of food.

23. The Gastric Juice.—We have seen how the presence
of food in the mouth excites the salivary glands, causing the

keeper,”
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saliva quickly to flow. In the same manner, when food reaches
the stomach, its inner lining, the mucous membrane, is at once
excited to activity. At first ifs surface, which while the

1/ }
F16. 16.—Tae ORGANS OF DIGESTION.
0O, (Esophagus, I, Small Intestines.
S, Stomacts CyLarge Intestines,
L Liver. P, Pancreas)
M, Pylorus, N, Spleen.,
@G, Gall-bladder.

stomach is empty presents a pale pink hue, tums to a brighi
red color, for the minute blood-vessels which course through it,
are filled with blood. Presently a clear, colorless, and acid fluid
flows out, drop by drop, from millions of little tubes, until
finally the inner surface is moistened in every part, and the
fluid begins to mingle with the food. This fluid is termed the

gastric juice.
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24. The gastric juice dissolves certain articles of food, espe-
cially those belonging to the albuminoid class. This solvent
power is due to its peculiar ingredient, pepsin. The quantity
of gastric juice secreted daily is very large, probably not less
than three or four pints at each meal. Though this fluid is
used in the digestion of the food, it is nof lost; since it is soon
re-absorbed by the stomach, together with those parts of the
food which it has digested and holds in solution.

25. Movements of the Stomach.—The inner coating of
the stomach is the mucons membrane, which, as we have seen,
furnishes the gastric juice. Next to this coatine lies another,
called the museular coad, composed of museular fibres, some
of which run circularly, and others in a longitudinal direction.
These expand to accommodate the food as it is imtroduced, and
contract as it passes out. In addition, these fibres are in con-
tinual motion while food remains in the stomach, and they act
in such a manner that the contents are gently tarmed round from
side to side, or from ane end of it to the other

26. Dy these incessant mavements of the stomach. the gas-
tric juice eomes in contact with all parts of the food. We are,
however, not conscions that these movements take place, nox
have we the power to control them. When such portions of
the food as are sufficiently digested approach the pylorus, it
expands toaliow them to pass out; and it closes aain to con-
fine the residue for further preparation.

27. The knowledge of these and  other interesting and in-
structivefacts has been obtained by actnal observation+ the
workings of the stomach of a living human being have heen
laid open to view and examined—the result of a remarkable
accident, Alexis St Martin, a Canadian voyageur, received a
gun-shot wound ‘which laid open ‘his stomach, and which, in
healing, left a permanent orifice nearly an inch in diameter.
Through this opening the ohserver could watch the progress of
digestion, and experiment with different articles of food.

28. Gastric Digestion.—What portions of the food are
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digested in.the stomach? Tt was formerly thought that all the
great changes of digestion were wrought here, but later investi-
gation has taught us hetter. We now know that the first
change-in_digestion takes place in the mouth, in the partial
conversion of starch into sugar. We also know that, of the
three organic food principles (considered in Chapter IV.) two—
the fats ard the sugars—are bub slightly affected by the stomach ;
but that its action is confined to thak third and very important
¢lass, from which the flesh is formed, the albuminoids. A few
articles need mo preparation before entering the system; as
water, salt, and fruitsugar. These are rapidly taken up by the
Blood-vessels of the stomach, which everywhere underlie its
mucous membrane in_an intricate and most delicate network.
In this way the work of absorption begins.

29, The albuminoid substances are speedily attacked and
digested by the gastric juice. From yhatever source they are
derived, vegetablé or .animal, they are all transformed into the
same digestive produst called albwminose. This is very soluble
in water; and is 20 part ahsorbed by the blood-vessels of the
stomach.  After a longer or shorter time, varying from one to
five, hours, according to.-the individual and the quantity and
quality of his food, the stomach will be found empty. Nob
only the unabsorbed dizested food, but also those substances
which the stomach could not digest, have passed little by little
tlirough- the pylorus, o undergo further action in the mtestines.

W€ the time.of its exit the digested food is of a pulpy consistence,

1 dark color, and is then known as the elyme.

50. The Intestines.—The intestines are continuous with
the stomach, and consist of a fleshy tube, or canal, twenty-five
feet in length. 'The small intestine, whose diameter is about
one inch and a half, is twenty feet long and  very winding.
The large intestine is much wider than the former, and fiver
feet long (Fig. 23). In the small intestines, the work of diges-
tion is completed, the large intestine receiving from them the
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indigestible residue of the food, and in time expelling it from
the body. -

3l. Intestinal Digestion.—As soon as the food passes the
1_»}“-1('-1-115 and begins to accumulate in the upper part -frf the
mfestines, it excites the flow of a new digestive fluid whichv
enters through a small tube, about three inches 1u-lr’=\\' the
stomach. It is formed by the union of two disl‘inrtrlhxilk—
Hn bile and the pancreatic juice. The bile is .\'m-rvtlul by >(]|-‘
liver, the largest gland of the body, and: is constantly fuénn"d
but it flows most rapidly during digestion. I)m'inw“t»lw inh-ri
vals of digestion it is stored in the qgall-bladder, a :nml] mc).n—
].”'H“.”“:\' bag attached to the under side of the li\':'r. T]xis‘l'h;ill
;;é;;;ltj:;::l“lh\ ellow color, having a peculiar smell, and a very

32. '”l"vI’):H](Y]‘f“ZIU(' juice is the produgt of a gland called the
e, situnated behind the stomach.  This fluid is c'llﬂl'lc%:
viseid, and withont edor. By the joint aetion of Huw:: ﬁuici:
tll!% fatty parts of the food are made ready for :1]).51' 1Lim‘1r
There results from this aetion a white and n;ilk\' Hni(l‘ t«l'rm 1
the chyle, which holds in solution the digestible inrll‘lviun’s nf [‘;l(!"
food, :?ml is spread over the extensive absorbent surface of th '
small infestines. - b

3'3. l.lw mucons membrane of the intestines, also, produces
a dizestive fluid by means of numerous n]imltn"r]:uu’lc‘ fthi
("1!‘]"«1 the intestinal juice. From (‘.x]u:l‘illlvnish(m l‘h;* In:\'l-‘\
.Tmnn:\ls, it has 'been ascertained that this fluid exerts a ;\'1\]\' "[
m!\nvn«-v over cach of the three organic food ]\1‘1'1‘1""1:1»10; "m\l‘ Illn
t-l.ns way completes the action of the fluids previously mmyxi‘inn v
viz.,—of the saliva in converting starch into sucar, «lvf the ;':xwifr‘i:'

Junice 1.n t,?i;(usl-inj.; the, albumineids, and of the pancreatic juice
and bile in emulsifying the fats, S
34. Absorption,—With the elaboration of the chyle, the

work ST -
ork of digestion is completed : but it has not yet become

art o 'Y % W .
part of the blood, by means of whieh it is to reach the different

parts of the body. The process by which the liquefied food
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canal into the blood is called
; first, by the
ane of the

passes oub of the alimentary
This is accomplished in two ways

We have seen how the inner membr
acery of minute and numerous ves-
food are by them ahsorbed.

absorption.

Tlood-ves:

fomach is underlaid hy a tr

golg, and how some portions of  the
The supply of Dlood-vess ols to’ the intestines is even greater;
particularly: to the small intestines, where the work of absorp-

tion is mostly carried on.

35, The absorbing surface
amounts to not less than half a
is formed in folds

of |the small intestines, if con-

plane_surface,
Besides, the mucous membrane
Jense mmmber of thread-like prolongations, called
fely multiply its ahsorbing capacity. These
oss of velvet

Sillt'l‘t"d as i

square yard.

with ap imn

willi, which ndefini

villi, give the surface t
E ©C

he appearance and smoothn
and during digestion, they
dip into the eanal, and,
by means of their blood-
vessels, absorb its fluid
contents, justasthespongi-
oles which terminate the
rootlets of plants, imbibe
moisture from the sur-
rounding soil,
36. Sccondly, absorp-
is. also effected by

F16. 17.—THE LACTEALS.
ostine, B, Lactesls.
C, Thoracic Duet,

Blood-vessel.

different courses, but their ¢

right side of the heart. The ]

D, Absorbents.

lestination is the
acteals receive their name from

sels peenliar to the small
intestines.  These have
their beginnings in the
Tittle villi just mentioned,
side by side with/ the
blood-vessels. These two
sots of absorbents run in
came, which is the
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tllfr:-ir milky-white appearance. After a meal confaining a porti
of fat, they are distended with chyle, which they ur: ‘< 1""’“]‘;“
adapted fo receive. The lacteals all unite o fnm: ““"l t-tlxlu-ldt]}
.f/’mlr«r-'fe' '/Im'!, which passes upward throngh the l‘/(z;;'r(.v", or n'l’lt":i,e
-d! oy = ) ) . o .y S v Uy
l;xllill:l_li.i,u« s into a large vein, situated just beneath the left col-
. 3/.. chgmstances affecting Digestion.—What length of
time 5 1'*"l"~111'ml for the digestion of food? From u1>.~'\11-\7lliun'
m;'l‘-l'.', in the case of St Martin, the Canadian ;du-;nl;' IIII
to, it has heen ascertained that, at the end of two ‘ln»llxl\“‘ ;“U
meal, the stomach is ordinarily empty. How .muvl -'ijl U-l'll
um--lh-nl to complete the digestion of I‘v;<s|.l, \\'i!']u'u th;*l\‘n:‘l:lllc'm
T\‘stlylu‘f' is nof certain ; but, from what we have leammed l'x"< u]rI;
1111;: their methods of action, it must be evident Ilmtvhit ]-;1{';‘;]):
(l:n-ll'l?l(lb upon the amount of starch and fat which the food :,nn-
; 38. 1.11 addition to the preparation which the food underzoes
il.l cooking, which we haye already considered, many ci b -
sl:uu-\:-s affect the duration of digestion ; such :x< I'h(: ""'I_mf'
q]u'unht‘\'. and temperature of the food ; Ivlw.- Cl'l.“tlilinl Ylllifll{i.\"
mind and body ; sleap, exercise, and h;tl'.il. .I‘Vl‘(‘sil l'umll ':' '1- 9
Bey bread and the flesh of animals recently slair ""‘\HM
rapidly digested than that which is stale: "nn.l (‘ ; l“‘l o
more rapidly than that from the vegetable I(i.w.nl:.v,,l“”md o
39. A wine glassful of ice-water causes tl'?w !‘w“] erabur
t.lni .\:i.m.n;wh to fall thirty degrees; and it re nilw-] 1".""_'“‘ -
.l'_‘.flun,- it will vecover its natural warmth, A \':r: ‘lh‘(l .“"I'_h'"”
if not too large in amount, is more u~:|>il\: lli:';nl.l\.::l(il;l'ml‘(lh.lm‘
;|l|11.:_;:F1“111‘L}1\f nt LL.SIIII_(I'JAIII'HI-'II‘; although a .\ix;;lv i-lnli_*_:('.rltli;il‘l,t
; ticle may retard the digestion of a meal that without it w
be ecasily digested. St e
‘ 40. Sfl‘ollgj emotion, whether of excitement or depressi
checks digestion, as do also a bad temper '111\;%1\‘"]])“5:\10“’
Yy i A A y anxiety, business
“!;Il;:e? tl]l:{d_ ]j()lllll‘\ ‘i;'!h),:lh,a.. Fhe majority of these conditions
he mouth dry, that is, they restrain the flow of the saliva;
1va;
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and without doubt they render the stomach dry also, by pre
venting the flow of the gastric juice. And, asa general rule,
we may decide; from @ parched and coated tongue, that the
condition of the stomach is nob very dissimilar, and that it is
unfit for the performance of digestive labor. This is one of the
points which the | physician bears in mind when he examines
the tongue of his putient.

41, The practice of eating ab shorf intervals, or “between
meals,” a8 At 1s called, has its disadvantage, 48 well as rapid
eating and over-cating, since 1t +obs the stomach of its needed
period of entire rest, and thus overtasks its power With the
exception of infants and the sick, 10 peysons yequire food more
frequently than once in four houis:  —Severe exercise either
directly before or directly after cating retards digestion ; a
period of repose is most favorable to the proper action of the
stomach. The natural inclination 10 rest after a hearty meal
may be indulged, but it should ot be carried to the extent of
sleeping ; since ih that state_the &tomach, as well as the brain
and the muscles, sooks release from labor.

42. Effect of Alcohol upon Digestion. < The irritating
affocts of aleohol upon {he lining of the stomaeh are first secn
in deranged dizestive action, in loss of appetite, and at a later

stage, in changes in the stomach’s struciure, principally by a

jat organ.”
O —————

thickening of the walls of 1

Alcohol and Digestion. The: effects of aloohiol npon digeskion vary greatly
geeording o the quantity fmbibed ; it may act as & tamparary chioek, or in large
digestive act; vomiting 18 frequently induced,

doses it may colnk tely arrest the
The hsbitual use of gpirits

the stomach thus freeing its If from the hurtful intruder.
often gives rise to & most distressing form of dyspepsia.

Dyspepsia due fo Alcohol.—" Many eases of 41}'spwpsi~\ are dus to aleohol
golely aml wholly; and no relinneé whatever caul be placed BpPor the word, gtatement
or the assertion under cath of & drankard ; for‘a drankard is 8 And this holds
good of both sexes,; all nges, everywhere and eyer.” Dr. J. M. Fothergill

Effect npon the Appetite e Congress held at Fraukfort, Germany,
the inn-Kespers found it nee v of board of the strangers attend-
ing the congress, the majority of whom were U stalers, for the yeason that their
appetites required an amonunt of solid food in €3 £ usually consumed by their
own nationality, who are l!'gbi_t»gl_ul drinkers of Lwer containing appreciable amounts

of aleohol.
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Dr. Beaumont was able to observe the condition of fl
o ae I [ 19 X 1 v le
atunmd‘l of Alexis St. Martin (see paragraph 27, page 67
aleoholic excess s Mo i

s. He states that the surface of the organ was

overcharged with blood, at times drops of blood i et
; ! ol @ OPs blood exudi

it ; and that its secretions beca i e

s secretions became thick, unnatural, and slightly

0 x )58 i . i *

: It is a fact beyond dispute that other organs

concerned in the act of digestion, particularly the L b .

e . ges , particularly the liver, becounie

diseased by the kabitual use of spirituous liquors.” ’ ‘

tinged with blood.

- li.\" direet contact, aleal
secreting tubule Nothing
pows the conti
sorhe

'\lv':i‘l'ﬂil‘xll-'l‘)ll the stum_:\rh :mtl leads to a destruction of its
ekl sucl 1‘1.(4_|mux‘l,‘v' impairs the appetite and the d , b
ind with (68 ‘li\(l:ill'ulin-uIL‘]:’l{iu‘ﬂ](}“llImm: Iixiluids. From the stomach i;akis'l"lb
=t & diRaator NSRS «h the system it i ACH 1y 15 W=
leads to & diseased state of the liver, kidneys, and e my, 00t S

S organs.”—~ravy.

Cordials, Bitter:

3 1S, ers, etc.—In health, aleol i

= el y © = 3 1, aleohol n g0, plays c

to {igestion. And it is just here that a misuxkl:: ;:hx 1’1.)\7\‘ zlln"ill“-“;i]x'\;‘ };un 1m
A A 2rE8ons wino

have been deluded into th [
c , 16 of what are termed ‘ condi
:Pl;,"']tllh'l\f I]'q.l\()r.“v, and the : . = V'.U“l"l i ekttt s
yriate at the end of & heart ! o, 1 of Par iy :
r’l" e falsely-named * u-' al Shaic Pt : s ousof
.(.Ur:u'\lgz:'.\};znlnt[:;}_Itleu~;n!"' So many misleading names ha iwvﬁn- iV
(Coxdials, DI ‘."l.li,d.‘.\ﬁ))lt{‘l:it‘t 111?‘!')“1»:;:1:";115 ]lm\‘ulnse:(l them tll‘ﬁ\ltL}l{Xl“\ki!l" the evil
118 are g . . £ gde clear by rece D t , it o
dl"fl“;'l"gu most rapidly poisonous of 41l the ~!:l‘lllt‘\x(‘(nlll:l¥;’:’ll lh"uE {5 L3 Aa ot
e Digestibili i T t
the resnlts fﬁmi:ﬁ?;:f %f‘s.o'hd: Foods,—The accompanying table shows some of
oy g =5 1¢ experiments of Dr. Beaumont upon the stomuch of Alex
h”. ,-‘ in. t will surprise many to find that vegetable foods— they i i
tter part of the tablo—require, as i rule, ag much time for di -
Time rte- -
oy Mode of  quiced for e for

Cooking.  digestion. Food. Moda of tred
s e &lse. Hewahon

ve placed in the
sstion as animal food.

Pork....

Caskit .. roasted

boiled . .
.roastad. A Tripe
I:ig's Feet (ot o). do.
Cabbage . Jboiled
Beetroot . . do. ..
do.

e.. do.
Uarrot .. oo...e . - bt
Indian Corn Bread.

Do. Cake
Apple-dumplin
Potatoes ......

Do.
Parsnips
Sponge Cake.
Beans.......
Apples (sour)
Barley ...
Tupioea '«
: 0 | Sago...
Venison STak..ee. ... s | e “Poiled

corpendiy ice boiled

(For further malter on Aleokol see p. 87.)

Jroasted.,
Lol

:\\rxnl.-xl -
.roasted.

T b DU b

0




DIGESTION.

QUESTIONS FOR TOPICAL REVIEW,

What do you understand by nutrition?,...........
How is the process of nutrition carried on?

. Deseribe the gencral plan of dig

How is the process of mastieation carried on?.,.

5. State what you can in relation to the formation of the
jv What, in relation to their arrangement? ...,

. What, in'relation to the process of **sheddin 5
. In relation fo the different forms of teeth in different animi
., ‘What canses operate to injure or destroy the teefh 2.,

+ What do you understand by insalivation?. ... ... .

. How is the process of insalivation carried on?....

. | Of what importance is the aliva to the process?.,...

. | OF what importance ave mastication and insalivation?...

5. Deseribe the consequences of rapid eating
5. ‘' What becomes of the food diréetly after’ it has unde

INSalVAtHOnR. S HRlEE 8 0 v o ab ove dua POREAE qaors
ribe the location and formation of the nach...
ssoribe the process by which the gastrie juice is formed.
. 'What are the properties and uses of the gastric juice?.,,

20. What are the movements of the stomach, and what their uses

+ What further can you state on the gubjeetf..... TS A

2. 'What portions of the food arg digested in the stomach2........
4. Deseribe the loeation and formation of the stomach
24. What furthier can you state in peélation to the stomach?. ... ceeieievenanns o5
25. Deseriba the process of intestindl gigestion
26, Whiat do yowunderstand by absorption?

9

How is the process of absorption affected?, ..
What are-the lacteals, and of what use are th
. What length of time is required for the
. What civeumstances, of food, affect digestion?
. What circmmstances, of emotion, affect digestion%......

82, What suggestions and directions are given upon the subject of eating and

drinking? e
33, What is the effect of aleohiol upon digestion Zieee covrseraverererareevnns

. How was the effect of glcohol upon the stomach shown?..,.......... PO W

e e en
S &

e

CHAPTER VI,
THE CIROULATION,

The Blood—Its Plasma and Corpuscles—Coagulation of the
Blood—The Uses of the Blood -Transfusion—Change
of Color—The Organs of the Circulation—The HeaTt,
Arteries, and Veins—The Cavities and Valves of the Heart
—lts Vital Energy—Passage of the Blood through the
Heart—The Frequency and Activity of its Movements—
The Pulse—The Spygmograph—The Capillary Blood-
vessels— The Rate of the Circulation— Assimilation—
Injuries to the Blood-vessels

I. The Blood.—Every living organism of the higher sort,
whether animal or vegetable, vequires for the maintenance of
life and activity, a eirculatory fluid, by which nutriment is
distributed to all its parts. TIn plants, this fnid is the saps; in
insects, it"is a watery and colorless blood ; in reptiles and
fishes, it is red but cold blood ; while in the nobler animals aud
man, 1t 1s the red and warm blood.

2. lh_e blood is the most important, as it is the most abun.
dant, fluid of the body; and upon its presence, under cerfain
definite conditions, life depends. With the exception of a few
tissues, such as the hair, the nails, and the ecornea of the eye,
blood everywhere pervades the body, as may be proven hy
puncturing any part with a needle; 'The total quantity of blood
1t the body is estimated 4t about one-eizhth of its weight, or
! o O
eighteen pounds.

™ . - .

3. The color of the blood, in man and the higher animals, as

18 well known, is red ; but it varies from a bright scarlet to a
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I. The Blood.—Every living organism of the higher sort,
whether animal or vegetable, vequires for the maintenance of
life and activity, a eirculatory fluid, by which nutriment is
distributed to all its parts. TIn plants, this fnid is the saps; in
insects, it"is a watery and colorless blood ; in reptiles and
fishes, it is red but cold blood ; while in the nobler animals aud
man, 1t 1s the red and warm blood.

2. lh_e blood is the most important, as it is the most abun.
dant, fluid of the body; and upon its presence, under cerfain
definite conditions, life depends. With the exception of a few
tissues, such as the hair, the nails, and the ecornea of the eye,
blood everywhere pervades the body, as may be proven hy
puncturing any part with a needle; 'The total quantity of blood
1t the body is estimated 4t about one-eizhth of its weight, or
! o O
eighteen pounds.

™ . - .

3. The color of the blood, in man and the higher animals, as

18 well known, is red ; but it varies from a bright scarlet to a
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dark purple, according to the part whence it is taken. “ Blood
is thicker than water,” as the adage truly states, and has a glu-
tinous quality. It has a faint odor, resembling that peculiar to
the animal from which it is taken.

4. When examined under the microscope, the blood no
longer appears a simple fluid, and its color is no longer red. It
is then seen to be made up of two distinct parts: first, a clear,
colorless fluid, called the plasma ; and secondly, of a multitude
of minute solid bodies, or corpuscles, that float in the watery
plasma.  The plasma, or nutritive liquid, is composed of water
richly charged with materials derived from the food, viz., albu-
men, which gives it smoothness and swift motion; fibrin ; cer-
tain fats traces of sugar; and various salts.

5. The Blood Corpuscles.—In man, these remarkable
«Jittle bodies,—for that is the meaning of the word corpuscles
—are of a yellow color, but by their
vast numbers impart a red hue to
the blood. They are very small,
and if piled one above another; it
would take at least 14,000 of them
to stand an inch high.

6. The corpuscles, jusb described,
are known as the red blood-cor-
puscles, Beside these, and float-
ing along in the same plasma, are :
the white corpuscles. These are ¥ 18- -T'ae Broons CORFUSGLES
fower in number, but larger and W
globular in form. They are colorless, and their motion is less

apid than that of the other variety. The total number of both
varieties of these little bodies in the blo «l is enormous. It is
caleunlated that in a cubic inch of that flnid there are eighty-
three millions, and at least five hundred times that number in
the whole body. 7

7. Coagulation.—The blood, in its natural condition in the

body, remains perfectly fluid ; but, within a few minutes after

THE CIRCULATION.

its removal from its proper vessels, a change takes place. It
begins to coagulate, or assume a semi-solid consistence. If
allowed to stand, after several hours it separafes into two dis-
tinet parts, one of them the coagulum, or clot, which is heavy
and sinks; and the other, a clear, straw-colored liguid, cullcinll
sernm, which covers the clot. .

8. In this law of coagulation of the blood is our safeguard
against death by hemorrhage, or loss of blood. If uu;xglli;ttimx

were impossible, the slightest injury in drawing blood would
prove fatal. 'Whereas now, in ordinary small wounds, bleeding
(o

ceases, because the blood, as it coagulates, stops the mouths of
the injured blood-vessels. When the larger vesselsare cub or
torn, it is commonly sufficient to close them by a femporary
pressure ; for in a few minutes the clot will form and sesl them
up. In still more serious cases, where the blood-vessel is of
large size, the surgeon is obliged to tie a “ligature” about it,
thereby preventing the force of the blood-current from \\';1:\'l|in‘..:
away the clots, which, forming within and around the \'(-ssc-i,
close it effectually.

9. The Uses of the Blood.—The blood is the great pro-
vider and purifier of the bedy. Tt both carries new materials
to all the tissues, and removes the worn oub particles of matter.
This is-effected by the plasma. It both conveys oxygen and
removes carbonic acid. This'is done through the 4'!;1‘[’1‘1.;t'l(:$.

10. Change of Color.—The hlood undergoes a varicty of
changes in its journey throngh the system. As it visits the
different orzans it both givesiout and fakes up materials. In
one place it is enviched, in anmother it is impoverished. By
reason of these alterations in its composition, the blood dlso
changes its color. In one part of the body it is bright red, or
arferial ; in enother itis dark blue, or venous. In the former
case it is pure and fit for the support of the tissues; in the
latter; it is impure and charged with worn-out materials. (The
(ljrz't.ails of the change from dark to bright will be given in the
chapter on Respiration.)
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I. Circulation.—The blood is in consfant motion during life
From the heart, as a centre, a current is always setfing towan
the different organs; and from these organsa current is con
stantly returning to the heart. Tn this way a ceaseless circulay
movemenb is kept up, which is called the Circulation of the
Blood. This stream of the vital fluid is confined fo certain
fixed channels, the blood-vessels. . Those branching from the
heart ave, the anteries; those converging to it are the veins.
The true courserof the blood was unknown before the beginning
of the seventeentl century.  In! 1619 it was diseovered by the
illustrious William Harvey. = Like many other greab discoverers,
he suffared persecution and loss, but unlike some of them, he
was so forfunate as to conquer and survive opposition. He
lived long enough to
see his discovery uni-
versally accepted, and
himself honored as a
henefactor of mankind.

12. The Heart.—

The heart is the central
engzine of the ectrenla-
tion. Imthis wonder
ful little organ, hardly
laraer than a man’s fist,
resides  that sleepless
force by which, during
the whole of life, the
current of the blood is
kept in motion.. It is
placed in. the middle
and front part of the
chest, inclining fo the
iciGnide Jislious hoas Fia. 19,—Tue Heart ‘\:\'r LARGE VESSELS.
may be felt and heard A, Right Ventricle. D, Teft Auricle.

. B, Left E, Aorta.
between the fifth and €, Right Aurick. ¥, Pulmonary Arfery
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sixth ribs, near the breast-bone. The shape of the heart is
conical, with the point downward and in front. The base,
which is upward, is atfached so as to hold if securely in its
place, while the point is freely movable. To avoid friction,
the heart is enclosed beftween two layers of serous membrane,
which forms a kind of sac. This membrane is as smooth as
satin, and itself secretes a fluid in sufficient quantities to keep
it at all times well Iubricated. The lining membrane of the
heart, likewise, is exfremely delicate and smooth.

13. The Cavities of the Heart —The heart is hollow, and
so parfitioned as to confain four chambers or cavities ; two at the
base, known as the awricles, from a fancied resemblance to the

ear of a dog, and two
at the apex or point,
called 2eniricles, An
auricle and a ventricle
on the same side, com-
muunicate with each
other, but there is no
opening from side fo
side.  The right side
always earries the dark
or-wvenous blood, and
the left always circu-
lates the bright or arte-
rial blood.
14. If we exanine
the heart, we at once
Fic. 20.—Sreriox o THE HEART. notice that thongh its
A, Right Ventricle. E, T, Inlets to the Ventricles. v;n'imls (‘]mlll]ll'l‘s ]1;1\'(-,
B, Teft o G, Pulmonary Artery.

C, Right Auricle, H. Aorta.

Tt At about the same capacity,
D, Teft Auricle, :

the 'walls of the ven-
tricles are thicker and stronger than those of the auricles. This
is a wise provision, for it is by the powerful action of the for-
mer that the blood is foreced fo the most remotfe regions of the




4
4
$ |
3
t:
th
Y
L

=

&

80 THE CIRCULATION.

body. The auricles, on the contrary, need much less power, for
they simply discharge their contents into the cavities of the
heart near at hand and below them—into the venfricles,

I15. Action of the Heart.—The substance of the heart is of
a deep red color, anduits fibres resemble those of the voluntary
muscles by which we move our limbs. DBut the heart’s move-
ments are enfirely involuntary. The advantage of this is evi
dent ; for if it depended upon us to will each movement, our
entire attention would be thus’ engaged, and we would find no
time for study, pleasure, or even sleep. The action of the heart
consists in alternate confractions and expansions. During con-
traction the walls come' forcibly together, and thus drive out
the blood.  Then they expand and receive a renewed supply.
These moyements are ecalled systole-and diastole. The latter
may be called the heart’s period of repose ; and although it lasts
only during two-fifths of a heart-beat, or about a third of a
second, yet during the day it amounts to more than nine hours
of total rest.

16. A remarkable property of the tissue of the heart is its
intense witality. ~For while it is more constantly active than
any other organ of the body, it is the last to part with its vital
energy. This/is espeeially interesting in view of the fact that
after life is apparently extinguished, as from drowning, or
poisoning by chloroform, there yet lingers a spark.of vitality in
the heart, which, by continued effort, may be fanned into a
flame so as to revivify the whole hody:

17. Passage of the Blood through the Heart—Let us now
trace the course of the blood through the several cavities of the
heart. TIn the first place, the venous blood, rendered dark and

_impure by contact with the changing tissues of the body, returns

to the vight heart hy the veins. It enfers and fills the right
auricle during ifs expansion ; the auricle then confracts and fills
the right ventricle. Almost instantly, the ventricle contraets
forcibly and hurries the Dblood along the great artery of the
lungs, to be purified in those organs. Secondly, having com-
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plefed the circuit of the lungs, the pure and bright arterial
blood enters the left auricle. This now contracts and fills the
left ventricle, which ecavity, in its tum, eontracts and sends the
blood forth on its journey again through the system. This
general direction from right to left is the uniform course of
heart-currents.

I8. The mechanism which compels this regularity is as simple
as it is beantiful. Each ventricle has two openings, an inlet
and an outlef, each of which is gnarded by strong curtains, or
valves. These valves open freely fo admit the bleod entering
from the right, but close inflexibly against its return. Thus,
when the auricle contracts, the inlet valve opens; but as soon
as the ventricle begins to confract, it closes promptly. The con-
tents are then, so to speak, cornered, and have but one avenue
of escape, that through the outlet valve into the arferies beyond.
As soon as the ventricle begins to expand again, this valve shuts
tightly and obstruets the passage. The closing of these valves
occasions the two heart-sounds, which we hear at the front of
the chest.

9. Frequency of the Heart's Action.—The alternation of
contraction and expanSion constitufes the heart-beats. These
follow each other not only with great regularity, but with great
rapidity. The average number in an adult man is about seventy-
two in a minute. Heat, exereise, and food inerease itsaetion ;
cold, fasting, and sleep diminish it. Posture, too, has a enrious
influence ; for if while sitting, the beats of the hearf number
seventy-one, standing erect will increase them to eighty-one,
and Iying down will lower them to sixty-six.

20. The modifying influence of mental emotions i8 very
powerful. . Sudden excitement of feeling will cause the heart
to. palpitate, or throb violently. = Depressing emotions some-
times temporarily interrupt its movements, and the person faints
in consecuence. Extremes of joy, grief, or fear, have occasion-
ally suspended the heart’s action entirely, and thus eaused

death.
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2l. Again, if we esfimate the amount of blood expelled by
each contraction of the wventricle at four ounces, then the
weight of the blood moved during one minufe will amount to
eighteen pounds; and in the course of a lifetime, over one
hundred and fifty thousand tons. These large figures indicate,
in some measure, the immense labor mecessary to carry on the
interior and vital operations of our hodies.

22. The Arteries.—The tube-like canals which carry the
blood away from the heart arve the arteries. Their walls are
made of tough, fibrous materials, so that they sustain the mighty
impulse of the heart, and are not ruptured. In common with
the heart, the arteries have a delicately smooth Hning mem-
brane. - They are also elastic, and thus re-enforce the action of
the heart: they always remain open when cut across, and after
death are always found emptied of blood.

23, The early anatomists observed this condition, and sup-
posing that the same conditipn existed’ durine life, eame to the

conelusion that these tubes were desioned to act as amr-vessels,

¢

hence the name artery, from Greek words which signify “con-
taining air”’ This ciremmstance affords us an illustration of the
mistaken notions of  the ancients in reference to the internal
operations of the body. Cicero speaks of the arteries as “econ-
veying the breath to all parts of the body.”

24. The arterial system springs from the heart by a single
trunk, like a minate and hollow tree;, with numberless branches.
As these branches leave the heart they divide and subdivide,
continnally growing smaller and smaller, until they can mno
longer be fraced with the naked eye. If, then, we continue
the examination by the aid of a microscope, we see these small
branches sending off ‘still' smaller ones, until all. the organs of
the body are penctrated by arteries,

25. The Pulse.—With each contraction of the left side of
the heart, the impulse canses a wave-like motion to traverse the
entive arterial system. If the arteries were exposed to view,
we might see successive waves speeding from the heart to the
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smallest of the branches, in' about one-sixth part of a second.
The general course of the arteries is as far as possible from the
surface. This arrangement is cerfainly wise, as it renders
them less liable to injury, the wounding of an artery being
especially dangerous. It also protects the arteries from external
and unequal pressure, by which the force of the heart would be
counteracted and wasted. Aceordingly, we generally find these
vessels hugging close to the bones, or hiding behind the museles
and within the cavities of the body.

26. In a few situations, however, the arteries lie near the
surface ; and if we apply the finger to any of these parts, we
will distinetly feel a throbbing motion taking place in harmony
with the heart-beat. This is part of the wave-motion just men-
tioned, and is known as “the pulse.” All are familiar with
the pulse at the wrist; but the pulse is'not peculiar to that
position, for it may be felt in the neck, at the temple, and else-
where, especially near the joints.

27. Since the heart-beat makes the pulse, whatever affects
the former affects the latter also. Accordingly, the pulse isa
good index of the state of the health, so far as the health de-
pends upon the action of the heart. It informs the physician
of the condition of the circulation in four particnlars: its rate,
regularity, force, and fullness; and nearly every disease modifies
in some respect the condition of the pulse.

28. The Veins.—The vessels by which the blood returns to
the heart are the yeins. At fivst they arc extremely small ; but
uniting t#gether as they advance, they constantly increase in
gize, reminding us of the way in which the fine rootlefs of the
plant join together to form the large roots, orof the.rills and
rivilets that, flow together toiform the large streams and rivers.
In structure, the veins resemble the arteries, but their walls are
much less elastic. They are more numerous, and communieate
with each other freely in their course, by means of interlacing
branches.

29. But the chief point of the distinetion is in the presence
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of the valves in the veins. These ave little folds of membrane,

disposed in such a way, that they

open only to receive blood flowing

toward {he heart, and close against

a cument in the opposite direction.

Their position in the veins on the

hack of the hand may be readily ob-

Fi 21— T VALVES OF served, if we fisst obstruct the retum

THE VEINS, of blood by a cord tied around the

forearm or wrist. © In a few minutes the veins will appear

swollen, and upon them will be scen cerfain prominences,

about an inch apart. These latter indicate the location of the

yalves, or, rather, they show that the vessels in front of the

valves are distended by the blood, which cannot force a passage
back through them.

30. This simple experiment proves that the true direction of
the venous blood is toward the heart. That the colorof the
blood is dark; will be-evident, if we. compare the hand thus
bound by & cord with the hand not g0 hound. It also proves
that the veins lie near the surface, while the arteries are beneath
the museles, well protected from pressure; and that free com-
munication exists from-one vein to another. If now we test the
temperature of the constricted member by means of a thermom-
eter, we will find that it is colder than matural, although the
amount of blood is larger than usual. From this fact we infer,
that whatever impedes the venous circulation tends to diminish
vitality ; and hence, articles of clothing or constrained postuves,
that confine the body or limbs, and hinder the circulation of the
blood, are to be avoided as injurious to the health.

31. The Capillaries. —A third set of yessels completes. the
Jist of the organs of the civculation, namely; the capillary vessels,
so called (from the Latin word capillaris, hair-like), becatise of
their extreme fineness. They are, however, smaller than any
hair, having a diameter of about wigs of an inch, and can be
observed only by the use of the microscope. These vessels are
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the connecting link between the last of the arteries and the first
of the veins, The existence of these vessels was nnknu\\.'u tn
IFar\'uy, and was the one step wanting to complete his great
discovery. The capillaries were not discovered until 16i31 a
short time after the invention of the microseope. -
32. The circulation of the blood, as seen under the miero-
scope, in the transparent web of a frog’s foot, is a beautiful sight
])uf;\‘«:ssing more than ordinary interest from the fact that ;r:n(:
thing very similar is taking place in our own hodies on a much
grander scale. It is like opening a secret page in the history (v»f
our own frames. We there see distinetly the three clas 5 of
vessels with their moving contents; first, the artery wiih- iis
torrent of blood rushing down from the heart, sm:l(vx‘n(ll\' th;‘»
\"uin, with its slow, steady stream flowing in the (_'l)]n:).\'“»()rtzlil'('c:
tion ; ‘and between them lies the network of (:apillarit;.e S0 ﬁ;m ;

Fic. 22.—Wes or A Froa's Foor,

: Manciy oF Froa's WEB,
slightly magnified. -

ifled 80 diameters.

that the corpuscles can pass' throngh only ¢ in sincle file.” )
current of fhe ecapillaries has an wni¢ortdin or \\:ll\ilxl'ilnc|t'111‘)l;
hurrying first in one divection, then hesitating, and }.]1(,‘: lm'nim1
back in the opposite direction, and somectimes fthe Cil])i”:ll'it‘z
eontract so as to be entirely empty. Certain of the tissues :u-«l

destitute of capillaries ; such ave cartilage, hair, and a few others
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on the exterior of the body. In all other structures, nefworks

of these vessels are spread ouf in countless numbers; so abun-

dant is the supply, that it is almost impossible to puncture any

part with- the point of a needle without lacerating tens, or even

hundreds of them.

33. The capillaries are elasbic, and may so expand as to
produce an effect visible to the maked eye. Leta grain of sand
lodee in the eye and irritate it, and in a short fime the white of
the eye will be # hlood-shot.”
increase in the-size of these vessels.

34. Rapidity of the Circulation,—That the blood moves
1 fhe almost instant effects of
which aek throngh the blood.
fxperiments upon the horse, dog, and_other inferior animals,
lacity. If a substance, which

This appearance is due fo an

with great papidity is evident fror

cortain poisons; as Prussic acid,

have been made to measure ifs ve
ble of a distinet chemical reaction (as potassiumn ferrocya-

is capa
| into.a vein on one side of

nide, ot barium nitrate), be infroduces
takent from-a distant vein on the other

a horse, and blood be
end of thirty or thirty-

side; its 1'|'HSL'IN':1" may be detected at the
two/seconds, In man; the blood moves with greater speed, and
the cireuit is completed twenty-four seconds.

35, What length of time is required forall the blood of the
body to make a complete round of the circulation? This ques-
answered with absolute accuracy. But we find

tion cannot be
_all the bleod malkes one com-

that, nnder ordinary, eircuistances

plete rofation eyery two minutes ;
Junes, the arteries, the capillaries

passing snecessively through

the heart, the capillaries of the
of the extremities, and through the veins.

36. Assimilation.—The crowning act of the circulation, the
furnishing of supplies to the \different patts of the body, is
effected by means of the capillayies. The organs haye been
the blood has been enriched by the prdducts of
the meshes of the capillary network,
«led nutriment arve brought to-
cach tissue selects and

wasted by use;
digestion. Here, within
the needy tissues and the nec
cether. By some mysterions chemistry,

e ————e —
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withdraws from the blood the materials it requires, and co
\'!‘I'L"‘ them into a substance like itself. This ('Hlll\'l'l';i‘l :;ll l«‘»f T‘;n
less food into living fissue is called assimilation. - '.l'hl" o 'I“.:
].!l‘«)l)zl|-].\' takes place at all fimes, bhut the period t\f‘“““
favorable for it is during sleep. Then the cireulation 1\1 :;ch\l \
and s regular, and most of the functions are at “v*ht. ,'ljl( [‘
},""l,\" is then like some trusty ship, which affer a h-nt'; \< age “
““hauled up for repairs,” i . L
37. Injuries- to the Blood-vessels.—It is important that

every 3§ 3 0 iserimi
L y one should be able to discriminate between an artery and

a vein, in the case of a wound, and if we remeniber the physi
H‘lu;_{\‘ of the circulation it will be impossible to make a 'ni}\"('l.\l'.\t'
For, as we have already seen, hemorrhage from an 'x.rh.-l’(\l'u'.'
much more dangerous than that from a \';-in. The lzx(--h-r 1-11 .;\
to cease sl)('.’nt:;umnusl_\' after a.short time.  The arterial 1»]«:«;
flows :1\\'51}' from the heart with considerable 1ovee, in jets: its
color, bright scarlet.  The venous blood flows tn\\'*’ml (';n;l" ¢ \
fr"'}u that side of the wound furthest from the Iw:n"l ; its ;llfel-‘l‘)lb
being eontinuous and slugeish ; its color dark. In ::n i;nitll'\'l l:)L
an artery, pressure should be madé bebween the heart :;mlml.]w
wound ; while in fhe case of a vein that persistently bleeds L
should be made upon the vessel beyoud its point of i‘njm'\-'”.r’ l
.38. Effects of Alcohol upon the Heart, —The fivst ;\"H.l}.i(lmﬁ
:\l‘“"l' a moderate dose of alcohol is an increase of lj.lc' Iu“ll‘L:
action, a flushing of the face, a sensation of warmth \\:ilhi‘n 'b
';:"lu*f'zll glow withont; and some other appearances of incrc-x;-‘;
vitality. The action has been that of a spur or goad. lL‘ llL:
~::n=s<:nl strength fo be expended instead of illi_‘l't,‘zl.\i?]" it and u;
fact, costs the system whatever amount of foree is ;mz;'.\\"n‘\:‘ to
expel if ; so that there is a loss of strength, and not ;1- rrnn O
3?. The late Dy, Parkes madea careful study of the :;uol;nt of
strain put upon the heart by alcohol. He fe und that it increased
]xt)l?l the number and force of the heart’s pulsations Tl e
]1‘--1'1"»(1 of rest between the beats is reduced, and, (‘nnsr'-n.u(mt]i'L
the hearf’s nutrition must be interfered \Vith" lfo Ostimlntos,‘ n;
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one set of experiments, that the extra work of the heart, induced
by aleohol, was wllli\"ulcnl to the lifting of 15.8 tons one foot
daily ; and during two days, 24 tons in excess of the regular
work.

40. Alcoholasa Fat Producer.—Aleohol is said to diminish
waste and to make those “floshy > who use it. This may well
ba the case in those—and the proportion is not small— who are
rendered sluggish and sleepy by it. The fat which they acquire
i the fat of inaction.| df we may judge of the true influence
of aleohol by experiments on- the Jower animals, that are com- g
pelled to take it pure, we will not grant it any fattening
1 IWer.

41, There is a certain “fatty degeneration ” in man—the re-
sult of alecohol-drinking—that is wery disastrous,. namely a
deposit of fab in the muscles of the body. —This is destruetive
or weakening to miseular” posver, and when it evinces itself in
the heartiit createsia change that is fo-be dreaded assapping
the strength of the one particular organ- that should he strong
in drinkers. It attacks them at a vital spot.

42. The bload also tinderzoes a fatty change which greutly
i pairs its work of nowrishing the body.

The Blood.— " You feel quite sure that blood is red, do you not? Well, i£i8 no
more red than the water of & stream woukl be if you w to fill it with little ved fishes.
Suppose the fishes to ba very, ve siall, ag small as i atn of sand, and closely
crowded together through the whole depth of the stredin, the wnter would Took red,
Anid this is the way in which the blood looks ved: only obserye one

comiparisgnwith the little red bodies that float
It I were to tell you they meas

would it not?
thing; & grain of sand jis 4 mountain in
in the blood, which we lizve likened to little fishes.
ured about the 3200th part of an ineh in dismeter, you would not be much the wiser
but if I tell you thatin a single drop of blood, such as might hang on the point of &
necdle, there are & million of these baorlies, you will pereeive that they an

minute and very numerous. Not that any one he ser counted them

pose, butb this is as el an estimate as can be made in view of what is known of their
.m’.m\te sizer—Macds History of & Moutigul of Bread,

(For further maticr on Aleokol and Nurcolics se& p- 1202)
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TABLE OF THE PRINCIPAL ARTERIES,

(See Ficure oProsiTeE PAGE 75.)

The Head,

Internal Ca-rot'id,)
Ver‘te-bral, ‘- Supply the brain.
» Oph-thal’mie, supplies the eye.
External Ca-rot’id Lin‘gual, supplies the tongue.
gives off < Fa’ci-al, supplies the lower part of the face.
( Tem'po-ral, suppliesthe upper partof theliead and face

The Trunk.

The A-or'ta, arising from the heart, is the main arterial trunk,
Cor'o-na~ry, supplies the walls of the heart.

Bron'chi-al, supplics the lungs.

In-ter-cos’tals, supply thie walls of the chest.

Gas'tric, supplics the stomael.

He-pat’ic, supplies the liver,

Splen‘ic, supplies the spleen.

Re’nal, supplies the kidney.

Mes-en-ter’ics, supply the bowels.

Spinal, supplics the spinal cord.

The Upper Limb.

Branches of the Ax-il-la'ry, sapply the shoulder.
X Bra’chi-al, supply the arn.
Ra’di-al, | _ :

5 supply the forearm and fingers.
Ul'nar,

The Lower Limb.

Branches of the Fem'o-ral, supply the hip and thigh.
£« <€ Pop-li-te’al, )
£§ . Tib’i-al, - supply the leg and foot.
& ¢  Per-o-ne'al, )
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QUESTIONS FOR TOFICAL REVIEW,

. What can you state of the importance of blood to the body 2.
. Of it eat abundance, color, and composition?
. Deseribe the corpuscles of the human bl

What is meant by coagulation of the Bl . i C H A P T E R V l u

5. What wisdom is th

5. What are the two great uses of the blood 2. .
7. Throtigh what medinms is the blood provided with new i ol RESPIRATION
of the old s oa sevesenase
3. What chang . . .
ERETR . The Object of Respiration—The Lungs—The Air-Passages—
. State all you e i Telation o the on of thie b 8 * The Movements of Respiration—Expiration and Inspira-

, All, inxelation to th , shiape, and location of the heurt . - 2 :
tion—The Frequency of Respiration—Capacity of the

. How is the loss of pov n the heart's movements obviats
| (five a description of the forraation of the heart 74 Lungs—The Air we breathe—Changes in the Air from
. What ean youstate of thie ventricles and auricles of the heart ? Respirati Ch _ C } =
. Describe the action of the Rear ' spiration—Changes. in the Blood—Interchange of
5. What special vitality docs the tissue of the heart pos 8 Gases in the Lungs—Comparison between Arterial and
% State all yon can on the subje vV ; o
) y enous lood— -
cribe the course of the bloogt throughi the . B OOd Re.splrato'ry Labor |mpur|t|es Of the
Air— Dust— Carbonic Acid—Effects of Impure Air—

. Describe tlie mechanisin that regulates the heart-currents.coceacenece e .
Nature’s Provision for Purifying the Air—Ventilation.
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. How do you sccount for the two heart- sounds at-the front of the chest?,
20. State what you can'of the frequency of thel

. Of the activity of the hearfi.. ...
22, \\]m., do you understand by the zmvn

. State what you can of the arteries and the nrurml system.

. What doyou understand by the pulse

. T what part of the body may the puls
90, What-further can you state of the pulse?
97. What are the veins ]
28. l)l» ribe the valyes of the veins and theiru

ive a full deseription of the construction uf he ve

30. What further can you state of the veins?

. What do you understand by the capill: avies?....

What service dn the eipillaries perform?
lation of the blood in the region of the he!

. What can‘you state of the rapidity of (hL blood’s cireulation?

. Of the Process Known as e ssimilation %

. Of injuries to the Dlood-v 5T, ooee

7. What effect does alcohol upon the hear
38, Give the result.of Dr. Parke's experiment ...

30, What can you say of the fat-producing property of aleoho
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I. The Object of Respiration.—In one set of capillaries,
or hairlike vessels, the blood is impoverished in order that it
may supporb the different members and organsof the body. In
another capillary system the blood is refreshed ad :1;4;1i1.| made
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fit to sustain life; The former belongs to-the greateror systemic
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circulation ; the latter to the lesser or pulmonary, the lungs, in
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which organs if is situated. The blood sent from the right side

w
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of the heart to the lungs is venous, dark, impure,and of
nature hurtful to'the tissues.  But when the blood returns
from the lungs to the left side of the heart, it has become
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arterial, bright, pure, and no longer injurious. This marvelous
purifying change is effected by means of the very familiar act of
respirabion, or hreathing. :

2. The Lungs:—The lungs are the special organs of respira-
tion. There are two of them, one on each side of the cliest,
which cavity they, with the heart, almost wholly fill. The
..lnng-su])stqncc is goft, elastic, and sponge-like. Under pressure
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7. What effect does alcohol upon the hear
38, Give the result.of Dr. Parke's experiment ...

30, What can you say of the fat-producing property of aleoho

%
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I. The Object of Respiration.—In one set of capillaries,
or hairlike vessels, the blood is impoverished in order that it
may supporb the different members and organsof the body. In
another capillary system the blood is refreshed ad :1;4;1i1.| made

e w W !
& .60 00 B0 M

0 o

o0
€2

fit to sustain life; The former belongs to-the greateror systemic
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circulation ; the latter to the lesser or pulmonary, the lungs, in
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which organs if is situated. The blood sent from the right side

w
N

of the heart to the lungs is venous, dark, impure,and of
nature hurtful to'the tissues.  But when the blood returns
from the lungs to the left side of the heart, it has become
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arterial, bright, pure, and no longer injurious. This marvelous
purifying change is effected by means of the very familiar act of
respirabion, or hreathing. :

2. The Lungs:—The lungs are the special organs of respira-
tion. There are two of them, one on each side of the cliest,
which cavity they, with the heart, almost wholly fill. The
..lnng-su])stqncc is goft, elastic, and sponge-like. Under pressure
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of the finger, it crackles, and when thrown into water it floats;
these properties are due to the presence of air in the minute air-
colls of the lungs. To facilitate the movements necessary fo
these organs, each of them is provided with a double covering

Fro. 24.—ORGANS oF THE OHEST.

A, Lungs. D, Pulmonary Artery.

B, Heartu E, Traches.
of an exceedingly smooth and delicate membrane, called the
pleurd. One layer of the pleura is attached to the walls of the
chest, and the other fo the lungs; and they glide one upon
the other, with utmost freedom. Tike the membrane which
enyelops the heart, the pleura secretes its own lubrieating fluid,
in quantities sufficient to keep it always moist. -

3. The Air-Passages.—The lungs communicate with the ex-

ternal air by means of cerfain air-tubes, the longest of which,
the #raches, or windpipe, Tuns along the front of the neck
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(Figs. 24, E, and 25). Within the chest this tube divides info
two branches, one entering each lung;

numerous branches, or bronchial tubes, as they are called, which

these in turn give rise to

gradually diminish in size until they are about one-twenty-fifth

of an inch in diameter. Fach of these terminates in a cluster

P16, 20.—DIAGRAM AND BECTION OF
THE AIR-CELLS,

F1a. 25, —LARYNX, TRACHEA; AND
BroNCHIAL TUBES.
of little pouches, or “air-cells,” having very thin walls, and
covered with a capillary network, the most intricate in the
body (Fig. 25).

4. These tnbes are: somewhat flexible, sufficiently so to bend
when the parts move in which they are situated ; but they are
greatly strengthened by bands or rings of cartilage which keep
the passages always open; otherwise there would be a con-
stantly-recwrring tendeney to collapse after eéyery breath. The
Jung-substance essentially consists of -these bronchial tubes and
terminal air-cells, with the blood-vessels ramifying about them
(Fig. 26).
box of cartilage, across which are stretched the vocal cords.

At the top of the, trachea is the larynx, a sort of
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Here the voice is produced chiefly by the passage of the respired A
outwards and upwards can be observed every time we draw a
full breath, and is caunsed by a lifting of the ribs. DBut the

motion downwards is not so apparent, as it is caused by a muscle

air over these cords, causing them to vibrate.

FiG. 27 —SecrioN OF THE LUXGS.

5. Ovyer the opening of the larynx is found the epiglottis,
which fits like the lid of a box at the entrance to the lungs, and
¢loses during the act of swallowing, so that food and drink shall
pass backward to the cesophagus, or gullet (Fig. 27). Occasion-
ally it’ does noticlose in time, and some substance intrudes within

the larynx, when we at once discoyer, by a choking sensafion,
Fi16. 23.—Srcrion oF Movri AND THROAT.

that *something has gone the wrong way,” and, by coughing, A, Thie Tongue . Voeal Cord N. Trache.
B, The Uvula. 3, B 0, (Esophagus.
L, Larynx,

we attempt to expel the unwelcome intruder. The air-passages

are lined through nearly their whole extent with muecous mem- e : . ow ! ! .
i within the body called the diaphragm. This is the thin parti-

tion which separates the chest from the abdomen, rising like a
dome within the chest (Fig. 9). With every inspiration, the
diaphragm contracts, and in so doing, approaches more nearly a

brane, which keeps them in a constantly moist condition.

6. The Movements of Respiration.—'[‘he act of breathing
has two parts—(1), enspiration, or drawing air into the lungs,
and (2), expiration, or foreing it out again. In inspiration, the

chest extends in its length, breadth, and height. The mofion level surface, and thus enlarges the capacity of the chest.

Laughing, sobbing, hiccoughing, and sneezing are caused by the

S B
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spasmodie or sudden contraction of the diaphragm. The special
power of this musele is imporfant in securing endurance, or
“long wind,” as it is commonly expressed ; which may be ob-
tained mainly by pracfice. It is possessed in a marked degree
by the mountaineer, the oarsman, and the frained singer. As
the walls of the chest extend; the lungs expand, and the air
rashes in to fill them. This constitutes an inspiration. The
habit of taking frequent: and deéep inspirations, in the ercct
position, with the shoulders thrown back, tcnds greatly to in-
crease the capacity and power of the organs of respiration.

7. Expiration is a less powerful act than inspiration. The
diaphragm relaxes and ascends in the form of a dome ; the ribs
descend and coutract the chest; while the lungs themselves,
heing elastic, assist to drive out the air. The latter passes out
through the same channels by which it entered. At the end of
each expiration there is a pause, or period of repose, lasting
about as long as the period of action.

8. Frequency of Respiration.—It is usually estimated that
we breathe once during every four beats of the heart, or about
eichfeen times inva minute. When the action of the heart is
hurried, a larger amount of blood is sent to the lungs, and, as

the consequence, they must act more rapidly. Oecasionally,
the heart beats so very foreibly that the lungs cannot keep pace
with it, and then we experiencea peeuliar sense of distress from
the want of air. This takes place when we run until we are
« out of hreath.”

9. Although, as a general e, the work of respiration ‘goes
on unconsciously and without exertion on our part, it is never-
theless under the control of the will. We can increase or
diminish the frequency of its acts at pleasure; and we can
“hold the breath,” or arrest it altogether for a short time.
From twenty to thirty seconds is ordinarily the longest period
in which the breath can be held ; but if we first expel all the
impure air from the lungs, by taking several very deep inspira-
tions, the time may he extended to one and a half or even two
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minutes. This should be remembered, and acted upon, before
passing through a burning building, or any place where the air
is very foul.

10. The air is not a simple element, as the ancients supposed,
but is formed by the mingling of two gases, known to the
chemist as oxygen and nitrogen, in the proportion of one part of
the former to four parts of the latter. These gases are very
unlike, being almost opposite in their properties: nitrogen is
weak, inert, and cannot support life ; while oxygen is powerful,
and incessantly active; and is the essential element which gives
fo the atmosphere its power to support life and combustion.
The discovery of this fact was made in 1778 by the French
chemist, Lavoisier.

Il. Changes in the Air from Respiration.—Air that has
been once breathed is no longer fit for respiration. An animal
confined within it will sooner or later die; se, too, a lighted
candle placed in it will be at once extinguished. If we collect
a quantity of expired air and analyze it, we shall find that its
composition is not the same as that of the inspired air. When
the air entered the Iungs it was rich in oxygen ; now it contains
twenty-five per cenf. less of that gas. Its volume, however,
remains nearly the same; its loss being replaced by another
and very different gas, which the lungs exhale, called earbonic
aeid, ov, as the ehemist terms it; curbon dioxide.

12. The expired air has also gained moisture. This is
noticed when we breathe upon a mirror, or the window:pane,
the surface b ing tarnished by the condensafion of the watery
vapor given off by the lungs. Tn eold weather, this causes the
fine cloud which is seen issuing from the nostrils or mouth with
each expiration; and eontributes in forming the feathery erystals
of ice which decorate our window-panes on a, winter’s morning.

I13. Changes in the Blood from Respiration.—The most
striking ehange which the bload nndergoes by its passage through
the lungs, is the change of color from a dark blue to bright red.
That this change is dependent upon respiration has been fully
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proved by experiment. 1f the tracheas «_'n*I\vi.ndpil'm, of a 11‘\'11111;':
animal be €0 compressed as to exclude the air from t]Tu'hTu;;.\ u
Blood in the arteries will gradually grow t}?\l‘k(tl', until its u)lm }j
the same asthat of thewvenous blood. \.\ hen the pregeure 1s %f_A-
moved the blood speedily restmes its 1-1'?5411& hue. Again, 1thim
aniimal breathe an atmiosphere confaining more (‘\:\'y;_v:‘:-p t-‘ .n;
atmospheric air, the color changes from scarlet Ll-)‘\'(.)rn]_]llf.lli ?m-[
becomes even brighter  than arterial blood. ll:x:x’ _vh.l.nj_q, ~u'
color is not of itself ‘a very imporfant matter, but it indicates a
most important change of composition. - Lo
14. The air,as we have seen, by respiration lt.».\vs.n)f‘\‘ r‘.(,'1
and gains carbonic-acid: the blood, on 'ilu; L‘-'_VI‘lU'iH“\','j_;".‘llhs} f{\\i
gen and loses carbonic acid.. Oxygen is Lh.w food of th{- mat
corpuscles ; while the articles we eab and lll‘lll.k go xlx'u-m: ;:1:;]1(1
to the plasma of the blood., The air, t?mn, it 1.~'-p ,m;], g _”Pu‘t
one kind of food, while our articles of lln\t. supply ana »lel..‘ t)l ‘
there is- this difference, our Jung fm.'ul is needed w’n'\hf“'}v’
while ordinary food is taken at distinet intervals. ‘}gu‘.x.nt,. _as
the demand of the system for food is expressed by t‘h.e m('ilb.dl 41:}:
of hunget; so the demand for air is marked by a painful sensa-
ion ealled suffocation. : "
hu:S. interchange of Gases in the Lungs.—Tj.lltuth\el?r'il}l:i
the blood do nof come in contact—they are sullamt;«,cl 1y .‘,‘
walls of the air-cells and of the 1A]l'!ﬂ(L\"(?SSOlSr—hn\\. t“;‘“‘f_\‘.o
the two gases, oxygen and carbonic acid, exchange places:
Moist animal. membranes have & proj g
throngh their substance, alt] ough they are

3 r o ,
i i y m by
This may be beautifully .\h«.n\u by
e dark venous bloed in a jar
o

serty which enables them

to transmit gases
impervious to liquids.
ing adder eontainiz
suspending @ bladder con B o Bl
f 1oxvrr(-n_.‘ At the end of @ few bours the oxygen will have
of oxyge A snd
diminished, the blood will be searlet
will be found in the jar. : Lliile 1
Tf this interchange takes place outside of the hul_‘v_lt
L ‘ i the cir-

in color, and earbonic acrd

’

fectly within it, where
must take place much more perfectly within it, W h

1 m T . f
[ ) & favorable character. The walls o
cumstances are of the most favora
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the vessels and the air-cells ave thin and moist, and the currents
of air and blopd are in constant motion. Both parts of this
process -of exchange are equally important. Without oxygen
life ceases; if carbonic acid is not thrown off, it acts like a
poison, producing unconseiousness, convulsions, and even death.

I7. Difference between Arterial and Venous Blood.—
The following table presents the essential points of difference in
the appearance and composition of the blood, before and after
its passage through the lungs:

Color, l‘);x};inlfl-:xr,l‘noni ‘\l}f’ll?l’:ltl“ )
Oxygen, 8§ per cent., 18 per eent.
Carbonie Acid, 15 to 20 per cent. 6 per cent. or less.
Water, More, £S8.
The temperature of the blood varies considerably; but the
arterial stream is generally warmer than the yenous. The blood
imparts heat to the air while passing through the lungs, and
consequently the contents of the right side of the heart have a
higher temperature than the contents of the left side.*

I18. Amount of Respiratory Labor.—During ordinary calm
respiration, we breathe eighteen times in a minute ; and twenty
cubic inches of air pass in and ont of tlie lungs with every
breath. * From this we calculate that the quantity of air which
hourly traverses the lungs is about thirteen cubic feet, or sev-
enty-eight gallons; and daily, not less than three hundred cubic
feet, an amount nearly equal to the contents of sixty barrels.

19. Impurities of the Air.—The oxygen in the atmosphere
is of such prime imporfance, and its proportion is so. nicely
adjusted to the wants of man, that any gas or volatile substance
which supplants it must be regarded as a hurtful impurity. All
gases, however, are not alike injurious. Somie, if inhaled, are
necessavily fatal ; arsemiuretted hydrogen being one of these, a
single bubble of which destroyed the life of its discoverer,
Gehlen.  Others are not directly dan

gerous, but because they
#* “ Bernard has suceeoded in establishing the followi
perature (of the blood) in various parts of the cire
1. The blood is warmer in the right than in the left ¢z
m the arteries than in the veins, with a feiy exceptions."—Physiology of Man, Flint,

th regard to the tem-
Ory Sy n in dogs and sheep :
ies of the heart.. 2. 1t is warmer
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take the place of oxygen, and exclude it from the Iungs, they
do harm. To this latter elass belongs carbonic acid,

20. Most of the actively poisonous gases have a pungent or
offensive odor ; and, as may be inferred, almost all bad gmells
indicate the presénce of substances unfit for respiration. Ac-
cordingly, as we cannot see or taste these impurifies, the sense
of smell is our principal safeguard against them. In this we
recognize the forethonght which has stationed this sense, like a
sentinel, at the entrance of the air-passages, to give us warning
of approaching harm. Take, as an example, the ordinary
illuminating gas of cities, from which so many accidents happen.
How many more deaths would occur from ib by suffocation and
explosion, if we were not made aware of leakage by means of
its disagreeable odor.

2. “Man’s greatest enemy is his own breath,” it is said ; but
chiefly because of the organic matfer it contains. Organie Tat-
ter exists in increased measure in the expired breath of sick
persons, and- impart to it, at times, a putrid odor. This is
especially true in- diseases which, like typhus and scarlet fever,
are referable to.a blood poison. In such cases the breath isone
of the means by which mnature seeks to expel the offending
material from the system.  Hence, those who visit or nurse
fever-sick persons should obey the oft-repeated direction, “nob
to take the breath of the sick.” At such times, if ever, fresh
air is demanded, and not for the sick alone, but also for those
who take rcare of them:

22. Dust in the Air.—In alecture on this subject by Pro-
fessor Tyndall, he remarks that, ““by breathing through a cotton
wool respirator, the noxious air of the sick room is restored to
practical purity. The air thus filtered, attendants may breathe
unharmed. In all probability, the protection of the lungs will
be the protection of the whole system. Tor it i exceedingly
probable that the germs which lodge in the air-passages are those
which sow epidemic disease in the body. If this be so, then
disease can certainly be warded off by filters of cotton wool.
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: 2}3. Carbonic Acid in the Air.—This gas exists naturally
m the air in sm: antities ’ en ai ;
n e 8 n}l ‘p?,mtlluw. In the open air, men seldom
suffer from carbonic acid, for, as we shall see presently, nature
: sently, nat

. o i e S . . )

use. Butitsill effects are painfully evident in the abodes of
men, in which it is liable fo collect as the waste product of

provides for its rapid distribution, and even tums it to good

respiration and of that combustion which is necessary for lichi-
ing and warming our homes. A man exhales one-half cubie Ell)[}
(:)f carbonic acid per hour; a single gas-burner liberates five cubic
feet in the same time, and therefore spoils as much air as fen
men. A fire burning in a grate or stove emits some impure
gases, and at the same time abstracts from the air as much
OXygen as twelve men would eonsume in the same period, ”]I-IS
lfIlt:F(f\ISillg the relative amount of carbonic acid in the air. From
urnaces, as ordinarily constructe is

Sm:ﬂl\: l,‘.‘n‘kinr»ll'rlllllll.:{xlxI}l’l:;:ll;lrixxlit.i;l,‘ t»h.:i uu“l |:v111(_'1' gases are con
g g and poi: g the air of fightly-closed apart-
ments, ‘

24.' Effects of Impure Air.—Carbonic aecid, in its pure
form‘.ls. irrespirable, causing rapid death by suffocation. Air
confaining forty parts per thousand of this gas (the composition
of the expived breath) extinguishes a ligl‘;ted candle, zn;d is
f;}ml to birds ; when containing one hundred parts, it xin longer
j\'{(l]tls oxygen toman and other warm-blooded animals :m(r;‘s
of cowrse speedily fatal to them. In smaller (lu:mii("ires. this
gas causes headache, lahored respiration, palpitation uncon-
sciousness, and convulsions. : ‘

25. Another unmistakable  result' of livine in reathi
foul air is found in cerfain diseases of the ll:]lll‘:w:] (!\]ll:l']l):llltﬂ:ﬁif
sumption. TFor many years the barracks oflrtlile British :11:1;1y
were constructed without any regard to ventilation ; and during
those| yearsia latge number of men died of umxs'.n(npivi(_'-n..” A:
last the government began to mprove the condition of the

buildings, giving larger space and air-supply ; and as a conse-
[uence, the mortality from that disease has diminished more
than one-third.
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26. The lower animals confined in the impure atmosphere of
stables and menageries suffer from the same diseases as man.
Those brought from a tropical climate, and requiring to be
closely housed, generally die of consumption. In the Zoolog-
ical gardens of Paris, this disease affected nearly all monkeys,
until care was taken to introduce. fresh air by ventilation ; and
then it almost wholly disappeared:

27. Nature’s Provision for Purifying the Air.—We have
seen that carbonic acid is heayier than air, and is poisenous.
Why, then; does it not sink upon and overwhelm mankind with
a silent, unseen wave of death? Among' the gases there is a
force more potent than gravity, which forever prevents such a
tragedy, It is known as the diffusive power of gases. It acts
according toa definite law, and with irresistible force, compelling
gases, when in.contact, to mingle until” they are thoroyghly
diffused. ‘The added influence of the winds is useful, by insur-
ing more rapid changes in the air ; airin motion being perfectly
wholesome: . The rains also wash the ai

28. We have seéen that the whole animal creation is con-
stantly taking oxygen from the air,and as constantly adding to
it vast volumes of a gas hurtful to all kinds of animals, even in
small quantities. How, then, does the air retain unchanged its
]ifa-gi\‘ingApropcrtics 7 The uniformly pure state of the airis
secured by means of the vegetable creation. Carbonic acid 1s
the food of the plants, and oxygen is its waste product. The
Jeaves are its lungs, and under ‘the stimulns of sunlicht a yege-
table respiration is sef in motion, the' effects of which are just
the reverse of that of animals. Thus nature purifies the air,
and at the same time builds up two beautiful and useful worlds
—the life of each growing out of the decay of the other.

29. Ventilation.—Since the external atmospliere, as proyided

by nature, is always pure, and since the air in our dwellings and

other buildings is almost al waysimpure, it becomes impera tive that
there should be a free communication from the one to the other.
This we aim to accomplish by ventilation. As our houses are
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ordinarily constructed, the theory of ventilation, “to make the
inteérnal as pure as the external air,” is seldom carried l)llt;
Doors, windows, and flues, the natural means of replenishing
the air, are too often closed against the precious (~lz-1'x'u’-'mi
Special means; or special attention, must thm"vfurn:- be used to
secure even a fair supply of fresh air. This is still more true
of these places of public resort, where large numbers of persons
crowd together.

30. If there are two openings in a room, one as a vent for
foul air and the other an inlet for atmospheric air, and if the
openings be large, in proportion to the number of uir‘ consumers
the principal objeet will be attained. Thus, a door and \vinj
dow, each opening into the outer air, will ordinarily ventilate a
snmlll apartment ; ora window alone will answer, lt it be open
both above and below, and the open spage at each end be not
less than one ineh for cach occupant of the room, when tI;v
window is about a yard wide. The direction of the eurrent is
generally from below upward, sinee the foul, heated air tends 1«;
rise.. Its rate need not be rapid; a “dranght,” or Iu'l'u-[»lﬂllv;
current, 1s never necessary to gaod ventilation. The 10111]:(:;11‘-
ture of the air admitted may bhe warm or cold. Tt is thowght by
many that if the air-is cold, it is pure; but this is unbvrwrl“
since cold air will receive and retain the same imlvm‘itis;fx ;x;
warm air,

3. Shall we open our bedrooms to the night:air? Florence

ghiingale says,.in effect; that night air is the only air that we
can then breathe. * The choice is hetween 1)‘:.1'.1,: air withont
and impure air within. DMost people prefer the latter,—an £11‘1-
accountable choice.  An open window, most nizhts in the year
can hurt mo one. (In great ecifies, night air is the }w.\'t~ﬂm1’
purest to be had in twenty-four hours. T could better under-
stand, in towns, shutting the windows durine the day than
during the nicht.” : ‘

32. Animal Heat—The temperature of the human body is
about 100° Fahr., and remains about the same thronsh \\'ix'n-'r
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and summer, in the tropics as well as in the frozen regions of
the north. It may change temporarily within the range of
about twelve degrees; but any considerable, or long-continued
clevation or-diminution. of -the bodily heat is certain’ to resulf
disastrously.

33, The regulation of the temperature of the body is effected

by means of perspiration, and by its evaporation. So long as

the skin acts freely and the air freely absorbs the moisture, the
heat of the body does. not.increase, for whenever evaporation
takes plage, it is attended with the abstraction of heat—that is,
the part becomes pelatively colder. —This may be tested by
moistening sonie part of the sapface with cologne, ether, or
other volatile Jiquid, and._then cansing it to evaporate rapidly
by fanning. /The principle that evaporation produces cold has
been ingeniously and practically employed, in the manufacture

of ice, by means of freezing machines.

QUESTIONS FOR TOPICAL REVIEW.

. What is the object of réspiration ?
2. Whatare the special organs af respiration?. ... .... .o
In what organs does-a change in the blood take place?
. What is the nature of the change?
. Where are the lungs sit ed, and wl
which they are compo;
5. Describe the facilities proyv
. Deseribe the tragheg, oraw
8. Pe
. What can youstate inrela
. Descrilie the movements 1
. What is the diaphs s
2, How may the ans of
city and power?, .
stated inn juency
extent may act of respirafion be sa

1 r of the air that 1
it that sueh air is not fit for respirati
the effects, as reearded in notable ¢
ir of which has been wthed “f over and
19. What can you state of char in the blood from respirs
90, What of the air, as an article of food %o iivaaes

. In relation to the amount of labor exerted in respira!
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What, on the snbjeet of interchange of gases in the lungs.

2 I?xplnin the difference between arterial and venous blood
. Explain, if you can, the cause of the difference.. ..

tion

. In relation to the deleterious properties of differsnt gases
. What are the properties of carbonic acid gas......
. Describe the effects of carbonie acid gas

. What are the general effects of breat
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TaEe NERVOUS SYSTEM.

Animal and Vegetative Functions—Sensation, Motion, and
Volition — The Structire of the Nervous System —The
VWhite and Gray Substances—The Brain—Its Convolu-
tions—T he Cerebelluim—The Spinal Cord and its System
of Nerves—The Anterior and Posterior, Roots—The Sym-
pathetic System of Nerves—The Properties of Nervous
Tissue—Excitability of Nervous Tissues—The Funetions
of the Spinal Nerves and Cord—The Direction of the
Fibres of the Gord—Reflex Activity, ‘and its Uses—The
Functions of the Medulla Oblongata and the Cranial
Ganglia—The Reflex Action of the Brain.

f. Animal Funetions.—The vital processes which we have
been considering, in' the thrée previous chapters, of digestion,
cireulation, and respiration—belong to the class of functions
known as wvegetative functions.  Thab is; they are common to
vegetables as well as animals. The plant has its cireulatory
fluid and channels, by which the nutriment is distributed tojall
its parts. ‘It has, also, a curious apparatus in its foliage, by
which it abstracts from the air those gaseous clements so neces-
sary to its support ; and thus it accomplishes. vegetable respira-
tion.

2. The animal, in addition to these wvegetative funetions, has
another set of powers, by the use of which he becomes conscious
of a world external fo himself, and brings himself into active
relations with it. Thesz functions, among which are sensation,

motion, and velition, not only distinguish the animal from the

THE NERVOUS SYSTEM.

plant, but, in proportion to their development, elevate  one
creature above another; and it is by virtue of his pre-eminent
endowment, in these respects, that man holds his position at
the head of the animal creation.

3. Among animals whose structure is very simple, the hydra
or fresh-water polyp, being an example, no special organs are
empowered to perform separate funetions; but every part is
endowed alike, so that if the animal be cut info pieces, each
portion has all the properties of the entire original ; and, if the
circumstances be favorable, each of the pieces will soon become
a complete hydra. As we approach man, in the scale of beings,
we find that the organs multiply, and the functions become
more complete. The function of motion, the instruments of
which—the muscles and bones—have been considered in former
chapters, and..all the other -animal funetions of man, depend
upon the set of organs known as the nervous system.

4. The Nervous System.—The nervous tissue is composed
of & soft, pulpy substance, which, early in life, is almost fluid,
but which gradually hardens with the erowth of the hody.
When examined under the microscope, it is found to be com-
posed of two distinct elements:—(1) the white substance, com-
posing the larger proportion of he nervous organs of -the body,
whichis formed of delicate filaments, about &5 of an inch in
diameter, termed the nerve-fibres; and (2) the gray substance,
composed of grayish-red, or ashen-colored cells, of various sizes.

5. The gray, cellular substance constitutes the Iaxger portion
of ‘thosé important masses, whieh bear the name of nerzous
eentres and ganglia (from ganglion, a knot), in which all the
nerve-fibres tnite. These white nerye-fibres are found coms

bined together in long and dense cords, called nerves (from

newron, a-cord), which serye to connect the nervous centres
with each other, and to place them in communication with all
the other parts of the body which have sensihility or power of
motion. That part of the nervous system which is concerned
in the animal functions, comprises the brain, the spinal cord,
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Fio. 29.—Tue CEREBRO-SPINAL BYSTEM.
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and the nerves which are derived therefrom ; these, fogether, are
called the cerebro-spinal system (Fig. 29) ; while that other set
of organs, which presides over, and regulates the vegetative func-
tions, is called the sympathetic system of nerves.

6. The Brain.—The brain is the great volume of nervous
tissue that islodged within the skull. It is the largest and most
complex of the nervous centres, its weight in the adult being
about fifty ounces, or one-forfieth of that of the whole body.
The shape of the brain is oval, or egg-shaped, with one extremity
larger than the other. The brain consists chiefly of two parts:
the eerebrum, or brain proper,. and the cerebellum, or “little
brain.” TIn addition to these, there are several smaller organs

at the base, among which is the commencement or expansion of

the spinal cord, termed the medulla oblongata, or oblong marrow.

7. The tissue of the brain is soft and easily altered in shape
Ly pressure ; it therefore requires to be placed in a well-pro-
tected position, such as is aftorded by the skull; or cranium,
which is strong without being cumbrous. In the course of an
ordinary lifetime, this bony box sustains many blows, with little
inconvenience ; while, if they fell directly upon the brain, they
would at once, and completely, disorganize that structure.
Within the skull, the brain is enveloped by three membranes,
which at once protect it from frietion, and furnish it with a
supply of nutrient vessels. The supply of blood sent to the
brain is very liberal, amounting to one-fifth of ‘all that the
entire body possesses. The brain of man is heavier than that
of any other animal, except the elephant and whale.

8. The Cerebrum.—The brain proper, or cerebrum, is the
largest of the intracranial organs, and occupies the entire upper
and front portion ef theskull. Tt is.almost completely bisected
by a fissure, ovr cleff, running through /it lengthiwise, into two
equal parts called Zemispheres.  The, exterior of these hemi-
spheres is gray in color, eonsisting chiefly of nerve-cells, arranged
so as to form a layer of gray matter one-fifth of an inch in
thickness, and is abundantly supplied with blood-vessels. The
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animals, those are the most capable of being educated which

have the best development of the cerebrum.

white substance, or nerve-fibres. 10. The Cerebellum.—The “little brain ” is placed beneath
9. The surface of the cerebrum is divided by a considerable the posterior part of the cerebrum, and, like the latter, is divided

into hemispheres. Like it also, the surface of the cerebellum

interior of the brain, however, is composed almost wholly of
) 3

number of winding and irregular furrows, about an inch deep,

o Gy - o s e N ¢ 3 o) . - . - a < -
as shown in- Fig. 30. ' Into these furrows the gray matter of is composed of gray matter, and its interior is chiefly white

matter. It is subdivided by many parallel ridges, which, send-
ing down gray matter deeply into the white, central portion,
gives the latter a somewhat branched appearance. This peculiat

appearance has heen called the arbor vite, or the “tree of life,”

from the fact that when a section of the organ is made, it bears
some resemblance to the trunk and branches of atree (Fig. 31, F).
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F16. 80.—UPPER SURFACE OF THE CEREBEUM.

A, Longitudinal Fissure.
B, The Hemispheres.

]

the surface is extended, and, in this manner, its quantity is

- = oy . Fro. 31.—VERTICAL SECTION OF THE BRAIN.
vastly increased. When it is stated that the gray matter is the

A, Left Hemisphere of Cerebrum, D, The Pons Varolii.

true source of nervous power, it becomes evident that this B, Corpus Callosum, E, Uppér Extremity of the Spinal Cord.
arrangement has an important bearing on the mental capacity UiUEncinaant s, ExltartionVate:

of the individual. * And it is noticed that in children, before In size, this cerebellum, or * liftle brain;” is less than one-
the mind is brought into vigorous use, these marlkings or furrows eighth of the cerebrum.

on the surface are comparatively shallow and indistinet; the : II. From the under surface of the cerebrum, and from the
same fact is true of the brain in the less eivilized races of man- front margin of the cerebellum, fibres collect together to form
kind and in the lower animals. It is also noticeable that, among
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the medulla oblongata (Fig. 32, M a), which, on issuing from
the skull, enters the spinal column, and then bccomcs\ known
as the spinal cord. From the base of the brain and from the

B
}’ i

Fio. 82.—Tue Base oF THE BRAIN.
The numbers refer to the pairs of nerves.

sides of the medulla originate, also, the cranial nerves, of \'j'hich
there are twelve pairs. These nerves are round cords ('n_f glisten-
ing white appearance, and, like the arteries, generally lie remote
from the surface of the body, and are well protected from
injury. - W

12. The Spinal Cord.—The spinal t-m'(-l, or ¢ marroy,” is a
cylindrical mass of soft nervous tissue, w‘]m:h occupies a ('.h‘a‘m-
ber, or tunnel, fashioned for it in the spinal e »lmm-x (Fig. 33).
It is composed of the same: substances as the brain; but t.he
arrangement is exactly reversed, the white II;I:IH-CL‘ enconmpassing
or surrounding the gray matter instead of beirfg encc nu}:fnssml by
it. The amount of the white substance is also greatly in excess
of the other material. A vertical fissure partly separates the
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cord into two lateral halves, and
each half is composed of two sep-
arate bundles of fibres, which are
named the anterior and posterior
columns,
I3. These columns have entirely
different uses, and each of them
unites with a different portion of
the nerves which have their origin
in the spinal cord. The importance
of this part of the nervous system
is apparent from the extreme care
taken to protect it from external
injury. For, while a very slight
disturbance of its structure suffices
to disarm it of its power, yet so
staunch is its bony enclosure, that
only by very severe injuries is it
put in peril.
I4. The Spinal Nerves.—The
spinal nerves, thirty-one pairs in
number, spring from each side of
the cord by two roots, an anterior
and a posteriorroot. The posterior
root is: distinguished by possessing
a ganglion of gray matter, and by a
somewhat larger size. The succes-
sive points of departure, or the off-
shooting of these nerves, occur at
short and nearly regular intervals
along the course of the spinal cord.
Soon after leaving these paints, ¥
the anterior and posterior roots B, Cerebellum,
unite to form the trunk of a nerve, SRy SRR Co
which is distributed, by means of branches, to the various

Fia. 83,
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organs of that part of the body which this nerve is designed t6
serve. The spinal nerves supply chiefly the muscles of the
trunk and limbs and the external surface of the body-.

I5. The tissue composing the nerves is entirely of the white
variety, or, in-other words, the nerve-fibres; the same as we
have observed forminga part of the brain. DBub the nerves,
instead of heing soft and pulpy, as in the case of the brain, are
dense in structure, being hardened and strengthened by means
of @ fibrous tissue which surrounds each of these delicate fibres,
and binds them together in glistening, silvery bundles. Deli-
cate and minutely fine as are these nerve-fibres, with their
extremities offen only a hair’s breadth distant from each other,
the impression which any one of them communicates is perfectly
distinct, and is referred to the exact point | whence it came.
This may be illustmated in a simple manner, thus: if two fingers
be pressed closely together, and the point of a pin be carried
lightly across from one to the other, the eyes may be elosed,
and yet we. can easily note the precise instant when the pin
passes from one-finger-to the other.

16. The Sympathetic System.—The sympathetic system of
nerves remains to.be described. Tt consists of a double chain
of ganglia, situated on each side of the spinal column, and
extending through the cavities of the trunk, and along the neck
into the head. - From these, numerous small nerves are derived,
which conneet the ganglia together, send out branches to the
cramial and spinal nerves, and form networks in the vicinity of
the stomach and other large oxgans. Brauches also ascend inte
the head, and supply the muscles of the eye and ear, and other

organs of sense.

I7. The Properties of Nervous Tissue—We haye seen
that in all parts of this system, there aré only twa forms,of
nervous tissue ; namely, the gray substance and-the white sub-

stance, so called from their difference of ‘color as seen by the
naked eye; or the nerve-cell, and the nerve-fibre, so called from
their microscopic appearance. Now these two tissues are 1ot
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commonly mingled together, buf either form separate organs, or
distinet parts of the same organs. This leads us to thcbconclu-
sion that their respective uses are distinct. And this proves to
be the simple fact; wherever we find the gray substance, we
must '100'1; upon it as performing an active part in the system,
that is, it originates mervous impulses; the white matter, on
the confrary, is a passive agent, and serves merely as a con-
ductor of nervous influences. Accordingly, the nervous centres,
composed so largely of the gray cells, are the great centres of
power, and the white fibres are simply the instruments by which
the former communicate with the near and distant uzlriuns of
the body under their control. :

! 18. The Functions of the Nerves.—The nerves are the
instruments of the two grand functions of the nervous system
Sensation and Motion. If a nerve that has been (‘:_\'p(;cud b(;
divided, and the inner end, or that still in connection with the
nerve-centres, be irritated, sensation is produmeed, buf ne move-
ment takes place. = Bub if the outer end, or that still connected
with the limb, be irritated, then no pain is felt, but muscular
contractions are produced. Thus we prove that there are two
distinet sefs of fibres in the nerves; one of which, the sensory
fibres, conduet toward the brain, and another, the molor 1i1n~e.::
conduct-to the museles. The former may be said to begin ir;
the skinand other organs, and end in the brain; while the
latter begin in the nervous centres and end in the museles.

19. We have already spoken of the two roots of the spinal
nerves, ealled, from their points of origin in the spinal cord, the
anterior and posterior rools. These have been separately cut
and irrifated in the living animal, and it has been l'u'.nni that
the posterior root contains only sensory fibres, while the anterior
root has only motor fibres.  So that the merves of a limb may
be injured in such a way that it will retain power of nn_;t,iu;l
and yet lose sensation ; or the reverse condition, feeling with-
out motion, may exist. Between these two sorts of fibres no
difference of structure can be found ; and where they have joined
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to form a nerve it is impossible to distinguish one sort from
the other. The rate of motion of a message, to or from the
brain along a nerve, has been measured by experiment upon
the lower animals, and estimated in the case of man at about
two hundred feet per second. As compared with that of elec.
tricity, this is'a very slow rate, but, in respect to the size of the
human body, it is practically instantaneous,

20. The Functions of the Spinal Cord.—As the anterior
and posterior roots of the spinal nerves have separate functions,
so the anterior and posterior columns of the cord are distinet in
function.  The former are concerned in the production of
motion, the latter in sensation.

2]. When the spinal cord of an animal has been cut, in
experiment, it may be irrifated in a manner similar to that
alluded to when considering the nerves. If, then, the upper
cut surface be excited, it is found that pain, referable to the
parts below the cut, is produced ; but when the lower cuf sur-
face is irtitated, no-feeling is manifested. So we conclude that
in respect to Sensation, the spinal cord is not its true centre,
but that it is mercly @ conductor, and is therefore the great
sensory nerve of the body. When the lower surface of the cut
is irritated, the muscles of the parts below the section are
violently contracted. Hence, we conclude that, in respect to
the movements ordered by the will, the spinal cord is not their
source ; but that it acts only as a conductor, and is, accordingly,
the great motormerve of the body.

22. Direction of the Fibres of the Cord.—If one lateral
half of the spinal cord be cut or injured, a very singular fact is
observed. All voluntary power over the muscles of the corres-
ponding half of the body is lost; but the sensibility of that side
remains undiminished. ~ This result shows that the motor fibres
of the cord pursue a direct course, fhile its sensory fibres are
bent from their course. The direction of the anterior or motor

columns of the cord is downward from the brain. In the
cord itself, the course of the motor fibres is for the most part a
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direct one; but in the medulla oblongata, or upper extremity of

the cord, and therefore early in their caveer, these fibres cross
from side to side in a mass.

23. From this double interlacing of fibres results a cross
action between the original and terminal extremity of all nerve-
1ib.rcs which pass through the medulla ; namely, those of all the
spinal nerves. Consequently, if the right hand be hurt, the
left side of the brain feels the pain; and if the left foot move
it is the right hemisphere which dictates its movement. 7

24. The Reflex Action of the Cord.—We have already
considered the cord as the great motor and sensory nerve of l.h‘e
body, but it has another and extremely iml‘nn'tjnn'r.» use. By
virtue of the gray matter, which occupies its central portion, it
plays the part of an independent nerve centre. The spinal
cord not only eonducts some dmpressions: to- the brain, but it
also arrests others ;' and, as it is expressed, “ reflects ” them into
movements by its own power. This mode of nervous activity
is denominated the Refex Action of the cord. A familiar e:«;—
ample of this pawer of the cord is found in the violent move-
ments which agitate a fowl after its head has been cut off. The
cold-blooded animals also exhibit reflex movements in an aston-
ishing degree. - A decapitated centipede will run xapidly for-
ward, and will seemingly strive o overturn; or else «:liml‘.‘» over
obstacles placed in its way.

25. The Uses of the Reflex Action.—The reflex activity of
the cord is exhibited in ‘the healthy body in many \\'a\'s,.l-»ut
since it 1s never accompanied with sensation, we do not readily
recognize it in' our own bodies. Reflex movements are Lml
studied in the cases of other persons, when the conditions enable
us to distinguish between acts that are consciously, and those
that are unconsciously performed. / For  example, if the foot of
a person sound asleep be tickled or pinched, it will be quickly
withdrawn from the irmitation. Again, when a substance Iiklc
melted sealing-wax, or a heated coin, falls upon the hand, the
limb is snatched away at once, even before the feeling of pain
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nas been recognized by the brain. When jolted in a rapidly
moving ear, we involuntarily step forward or backward, so as to
preserve the centre of gravity of the body.

26. Another variety of reflex motions takes place in certain
involuntary -muscles; and over these the cord exercises supreme
control. - They are principally those movewments which aid the
performance of digestion and nutrition, the valve-action of the
pylorus, and other movements of the stomach and intestines.
I these movenients the mind shares no part. And it is well
that this is 80 for since.the mind is‘largely occupied with
affairs external to the body, it acts irregularly, becomes fatigued,
and needs frequent rest. The spinal cord, on the contrary, is
well fitted for the form of work on which depends the growth
and support-of the body, as it acts uniformly, and with a
machine-like regularity.

27. The objects of the reflex activity of the cord are three-
fold. | In the first place, it acts as the protector of man, in his
anconscious moments. It is” his unseen: guardian, always ready
to act, never growing weary, and never requiring sleep. In the
second place, itis the regulator of numerous involuntary motions,
that-are necessary to the nutrition of the body. And, thirdly,
it acts as a subsfitute and regulates involuntary movements
in the muscles usually under the influence of the will. It
thus takes the place of the higher faculties in performing
habitual acts, and permits them to extend their operations more
and more beyond the body and its material wants.

28. The Functions of the Medulla Oblongata.—The pro-
longation of the spinal cord, within the skull, has been previously
spoken of as the medulla oblongata. It resembles the eord, in
being composed of both white and gray matter, and in conduct-
ing sensory and motor influences. A portion of the medulla
presides over the important function of respiration, and from it
arises the prewmogastric nerve, so called because its branches
serve both the lungs and stomach. The feelings of hunger,
thirst, and the desire for air are aroused by means of this nerve.
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29. The Function of the Cerebellum.—The function of
the cerebellum, or “little brain,” is the directing of the move-
ments of the voluntary museles. When this organ is the .;*(-at
of disease or injury, it is usually observed that the pursnn‘is
unable to execute orderly and regular acts, but moves in a con-
f!.xs‘fd manner as if ina state of intoxication. Tike the larcer
brain, or cerebrum, it appears to be devoid of feeling: hu::it
takes mo part in the operations of the mind. -

30. The Function of the Cerebrum. — The cerebrum, or
brain proper, is the seat of the mind ; or, speaking more exactly
it is the material instrument by which the n'n'n(\l acts ; and, 1;
it occupies the highest position in the body, so it fulfills (tvhe
loftiest uses. All the other organs are subordinate to it: the
senses are its messengers, which bring it information from the
outer world, and the organs of motion are-its servants, which
execute its commands,

3l. There have been a few, but only a fow, men of distin
guished ability whose brains have been comparatively small in
size ; theaule being that great men possess large b ins )
relative  weight of the brain of m;ull, as m»1111;;.:1"_;,..11‘\1\1:'i;h ']iill:
weight of the body, does not, in all instances, exceed that of
the inferior fuunm]:\‘; the canary and other singing-birds have a
greater relative amount of nervous matter than man: but man

surpasses all other creatures in -the. size. of the hemispheres of

o o T
the cerebrum, and in the amount of gray substance which they
contain: 3 i

32. Impressions conveyed to the hemispheres fro -
ternal world arouse the mental n}mrutiu‘us (:ullilrlmt}fllt?-r;‘;(t
emotion, and™the will.  All these mental acts, and many otI:ﬂrs,
are developed through the action of the brain: not ‘thut the,
brain and the mind are the same, or that the .bmiu secretes
memory, imagination, or the ideas of truth and justice, as the
stomach secretes the gastric juice.. But 1‘:11‘110.1"7:1:\' the nerve
of the eye, stimulated by the subtile waves of light, occasions
the notion of color, so the brain, called into action by the




120 THE NERVOUS SYSTEM,

mysterious influences of the immaterial soul, givesrise toall the
intellectual, emotional, and voluntary activities of mankind.

33. Effects of Alcohol upon the Brain.—The brain under
the inflience of small and- occasional doses of aleohol shows no
serious changes other than an inecreased supply of blood to the
head. | Very serious changes, however, result from the habitual
use of alcohol ; the brain becomes harder and tougher than is
natural and its cell elements show a wasting away, its substance
appears shrunken, and an undue amount of watery fluid fills the
cavitios iri the brain, in order to make up the diminished bulk.
The blood-vessels of thé brain are sometimes found to be in a
weakenad condition and- from this various diseased conditions
may follow:

34. Effects of Alcohol on the Mind.—Alcohol produces an
artificial insanity,in which, according to the quanfity taken,
the various types of mental diseases are distinetly manifest.
The perceptions are bewildered, theis is slee plessness, loss of
memory; delusion; clouded reasoning power and be nnmbe(l moral
sense following in the train of aleohol drinking: There is also
o monomania caused by the prolonged use of alcohol, a craving
for drink that knows no-bounds, and but rarely a curej this is
dipsomania, or thirst madness.

Trembling due to Alcohol.— Another condition ia trembling, due to aleohol.
The hands are shaky, or unsteady, even when at rest, or if the hand is held ‘out it is
seen to vibrate slightly, or in more advanced condition, ‘ shakes like an aspen Teaf.
I have seen this in & spirit-drinker,/a ba 5 'xhn( st the only symptont: he worked
night and day, in shaving, and to ‘steady I is ha y of spirits—at
first to relieve fatigue and then, becapse he saw th'u if h( discontinued, his hand was
too shaky to use the razor. Complete abstinence f aleohol and strong coffee, quite
vemoved his tremblings and his desire for spirits.™

Aleohol a Poison of the Intellect.—‘“In the normal state of 4 man's mind
all the fuculties, the imagination; the judgment, the memory; the association of ideas,
are regulated by snother superior faculty, viz., the attention. The ntion of the
will, is the man himself; it is the ego which, !«m; in the fall po: on of the re-

65 of which it disposes, tikes them where it will, when it will, 1 ver §

’ .
have di 11»mrm1 Nothing is left but the imagination snd the memory, which, left to
themselves withont regulation and without guides, produce the most irrationgl results”
~— Charles Richet.
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“ Aleohol in small doses super-excites certain infellectual faculties—the imagination,
the memory and the association of ideas, but it paralyzes others, cspecially the will,
the reflection and judgment. Yet, with a stronger dose all trace of intelligence disap-
pears. When old Sty is stretched on the ground insensible from drink and snoring in
the mud, he excites compassion and disgust :

O monstrous beast ! how like a swine he lies!
Grim death, how foul and loathsome is thine image."
Charles Ricket, in Reoue des Devx Mondes.

Drunkenness and Insanity. — “The connection between drunkenness and
erime, and between drunkenness and poverty is close and unvarying in its effect npon
society. The remarkable incréase of inganity in recent years may in part be traced to
the use of intoxicating bey It has been asserted that at least seven-tenths of
all the ¢rime and poverty and calamity to the people of the United States spring from
the abuse of liquors.”"—Dr J. E. Resves.

35. The Impairment of the Will.—The direst result of the
taking of aleohol is seen in the loss of self-control. “The worst
estate of man is that wherein he loses the kmnowledge and
government of himself.” Tt is in the formation of the drinking
habit that alechol too often works the absolute ruin of its
devotee, in both body and mind. = It is apt to be a continuous
habit, having for its sequel the dethronement of the will, It
may be stated, as the rule, that after forty years of age, a man
who has formed this habit is wnequal by his own strength of
will to abandon it. Many men of fine intellectual capacity and
amiable qualities have become intemperate, and have so con-
tinued, as long as their efforts to get free again have not been
supplemented by outside and enforced vestraint. Tt is for such
as these that inebriate asylums have been built. Other hard
drinkers drift into violence and ¢rime, and finally find a curative
restraint within prison walls. The benumbing effécts of drink-
ing habits upon the moral being of man is universally known.

“ All delicacy, courtesy and self-respect are gone; the sense of
justice and of right is faint or quite: extinct; there is no vice
into which the vietim of drunkenness does not easily slide, and
no crime from which he can be expected to refrain. Between
this condition and insanity there is but a single step,” and death,
in a worldly sense a deliverance, in spite of many an effort to
rally, “terminates the miserable scene; one by one lights have
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been removed from the banquet of folly, and the last is now
extinguished.”*

36. An illustration of the disadvantage of drankenmness to the
moral tone of a community may be drawn from the results of
the labors of Father Mathew, about forty years ago, as a tem-
perance reformer. . In thedfiye years, 1838-1842, the consumyp-
tion of whiskey in Ireland fell 50 per cent., the crimes of
violence falling from 64,520 to 47,027, and executions from 59
in the first year to 1 in the last year.

Alcohol and Crime.—Thirty years of judicial experience have taught me that
of the erimes which judges are calléd upon to try, and upon which sentences of the
Jaw are prouonnced; more than eight-tenthis of them involying any degree of violence
in theircharacter are directly traceable to the liquor shops.. How often have I had
young men look up at me when I asked them what they had to say why the sentence
of the law should not be prononnced, declare, ** I should never have done this crime if
it were not for drink.  Rumwas my ruin j rum and not my hand struck the blow, that
killed the man for whose death I am tried ; rum has eaused me to beat my wife and
injure my helpless child or to do the act which now confines me to a prisow"—dJudge
Noah ' Davis.

37. The Poisonous Effects of Aleohol.— Alcohol is, in
the main, a marcotic poison in its effects apon human beings;
although the 'visible results-vary immensely according to the
quantity taken. . If a_sufficient quantity be taken to cause any
visible result, a condition, known. as stimulation, is observed.f

*The Effects of Mild Stimulation.—* Words f caution to young men eon-
eerning the injurious effects of tobaeco, as well as indt e in wine or the pleasures
of the tabley elicit; in ninety-nine out of one lhundred es, the reply, ‘1t does not
hurt me." Does not hurt you! Wait and see. In years to come, when you ought to

bein your prime, you -will be a poor, 1 ous, irritable, -dried creature. Your
hands will tremble, your head willis , your sleep be fitful and disturtied; your
digestion impaired ; i short, the unnatural and transient pleasure at pue end of your
life will be more than counterlialanced by the discomfort and misery-at the other.” 1f
isa trath of the greatest moment, which anght to e so impressed npon the mind as to
be always rising up within it, that transgressions of the laws of healthk, not punished at
one end of life, are sure to be at the other.”—J. R. Black on the Ten Laws of Health.

1 ““Suppese, for instance, you measure your musenlar strength with-a “health Tif¢
or dynamometer (by which muscular exertion can be aceurately measured), and then
take some of the drink, in the stréngth-inspiring power of which you Tiave mest conti-
dence, and when you are most exhilarated by it and feel asif you could shoukler &
Jarge i'x:&-,.mh-nt of Mount Olymypus “measure your strength again. The drink has fooled
you, that isall, You felt that yon were stronger than natural ; you find that the nar-
gotic has been true to its paralyzing nature sud that you are weaker. Then, after g
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If an extremely large dose be taken, a state of stupor follows
and death has been known to result in some cases. Between

these two extremes there may be a variety of manifestations.
As a stimulant, it appears to many fo have a kindly action, to
cause a glow and sense of warmth, to increase musecular activity,

and to make the mind and organs of speech more nimble.
Alcohol is not the only narcotic poison that exercises this influ-
ence, which is not kindly, but is, in fact, the first indication of
a paralysis of a portion of the nervous system.*

Most of the habitual fakers of alcohol freely admit that they
are injured by it in one way or another, and still they continue
in their indulgence. In such cases, the mental balance is
alveady lost: for a person to covet that which he knows to be
hurtful to him, is manifestly not the sign of a sound mind.

38. Tobacco and its Effects.—Tobaceo, familiarly known as
“the weed,” is an' aunual plant said to be a native of America.
It grows to the height of several feet, with leaves of a pale
green color. These leaves, when dried, are made into cigars,
chewing tobacco, and snuff, which are extensively used through-
out the civilized world.

39. Tobacco as a Poison.—Tobacco is a poison to the

time, when the drag has spent itself and reaction (so called) eomes on, and you feel

¢ and prostrated, measure yonr strength once more. Fooled again the stulthas
fooled you twice, When you félt yourself strong you were weak, and now when you
feel yoursell weak you find yourself stronger—your natural strength is returning, and
what you have called reaction is in reality recovery from the weakening effects of the
narcotic.”—Dr. A, F. Kinne.

* % Here is a company of jolly good fellows® all standing on their feet, their fnces yod
and radiant, and all gwinging their arms and falking at once. These men bave begn
taking alcohol, and, surely, you will say, it has stimulated them. Bt if yon will
attend for & moment to what they are saying, you will see that there is no true
stimulation about it. 'We shall be reminded mther of what Addison says of the differ-
ence between the mind of the wise man and that of the fool: * There are infinite,
numberless extmvacancies, and asucesssion of vanities which pass through both. The
great differenee is that the first knows how to pick and/cull his:thoughts for conversa-
tion, by suppressing some and communicating others ;| whereas the other lets them all
indifferently iy out in words? The with these revelers is precisely this. The
paison which they have taken has paraiyzed their conservative faculties, and the talk-
ing propensity is running on withont anything to hold it in ¢heck and regulate it,"—
Dr. 4. F. Kinne,




124 THE NERVOUS SYSTEM.

young, and is far more hurtful to the adult than is generally
supposed. 1t may be stated as a rule that there are few persons
using it habitually who do not suffer injury from it. The
injury is mainly caused by what is known as “nicotine,” one of
the narcotic peisons, and particularly prominent in tobacco.
Some of the effects of its limited use are nausea, vomiting, ver-
tigo, and weakness; and its prolonged use, by those who are
sensitive to it, often results in eonvulsions and other like symp-
toms, together with an irritability and weakened condition of
the heart known to physicians as the * tobacco-heart.”

40. Effects on the Young.—Of the pernicious influence of
the use of tobacco upon the young, the testimony of the Naval
and Military Academies of the country is very decided. It has
at times been allowed in both institutions, but at present it is
forbidden, on the ground that its use is attended with serious
damage to health. It is stated that its prohibition at the Naval
Academy in 1881 was received with unanimous approval by
the officers in charge and with “great joy by many of the
cadets.” Tremor of the muscles, caused by smoking, was very
noticeable in the drawings that form so important a part of
the cadets’ work. A teacher of drawing, of fourteen years
experience, has said that he ean always tell from the character
of the lines-in the drawings whether or not the pupils used
tobacco.* Its avoidance has resulted in the reduced number of
minor ailments that swelled the sick-Tist in years when' its use
was unrestricted.

Athletes and other persons wko engage in running matches
and the like, are commonly not allowed to use either aleohol or
tobacco while they are “in training”; as suchuseinterferes with
the fullest development of muscular strength.

* Prof. Mantegazza, of Florence, Italy, & distinguished sanitarian and physician,
tostifies that ““Tobacco is never necessary ; it is always hurtful to hoys and young
men, to weak people and those disposed to consumption. * * * * All good citizgns
should try to put a stop to the general invasion of tobaceo, which threatens to involve
the whole of Europe in a deuse cloud of smoke, which poisans even those who do nof
sIuoke-"
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41. Cigarette-Smoking.—This forn of taking tobacco is
injurivus in two particulars that do not apply to the other
forms. The smoker of cigarettes, either voluntarily or involun-

tarily, takes into his lungs a very large amount of smoke, and
with it, tr.h."xt; hurtful element, carbonic oxide. Again, there is
an excessive amount of adulteration of the tobacco in cigarettes;

and one substance, opium, is largely so used and is extremely
injurious.

42. Snuff-Taking.—In addition to the hurtful effects of
tobacco generally, snuff-taking is notoriously injurious to the
senses of smell and taste, and to the voice.

“«The end of all science is to secure long life and good health to the individual and
the race, and it ought to be a part of the rational creed of every good man and woman

to abjure the use of tobacco and keep others from falling into the wvice."—Dr. C. R.
Drysdale.

“ Of tobaceo, Franklin said that he could not think it 'had ever done much good in
the world, since he never knew a person whoused it habitually whe would recommend
another to do the same."

“Tobaeco is certainly not a food for man, nor has it much value as & medicine. The
tobacco-worm is the only animal known to thrive upon it." —F. H. Hamilton.

An illstmation of the depressing inflaence of tobaceo is given by Dr. Jacob Bigelow,
who states that soldiers, when wishing to shirk duty and get on the sick-list, sometimes
suceeed in bringing on the symptoms of alarming iliness by wearing a piece of tobacco
under each arm-pit. The skin ahsorbs sufficient of the poison to affect the general
system to a marked degree.

43. Narcoties.—The term narcotic is applied to differentsub-
stances derived chiefly from the vegetable kingdom, which
have the wonderful property of quieting pain and causing
sleep. Next in importance to alechol—which belongs to the
narcotics—are opium (and its' preparations), chloral hydrate,
hasheesh and chloroform.

44. Opium.——Opium is the thickened juice of the poppy-
plant of India, and is commonly regarded as the most important
of the narcotics; Ilis active principle is morphine, which gives
the soothing property to laudanum; paregoric, and Dover's
powders. It is also used in nostrums io put infants to sleep:
hut unwisely used often brings on a sleep that knows no wak-
ing
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45. Effects of Opium. — Opium is particularly injurious
o even small doses sometimes producing alarming

o2 o

to the youn
symptoms. Upon adults the external effects are not as notice-
able as are those of alcohol, but the mind is more deeply stirred
and the flow-of ideéas more copious.

46. Danger from Opiates.—The use of opium for relieving
pain:-has been known for hundreds of years. The enchanting
sense of relief to suffering wrought by opiates leads to the mor-
phine habit, commonly called opiuni-eating. It will be seen,
therefore, why 'such great care is exercised by physicians in ad-
ministering opiates; lest their patiénts afferward fall info the
habit of taking them without medical advice.

“Tha opitun eater loses none of his moral sensibilities or aspirations ; he wishes
longs as earnestly as ever to reslize what he believes possible and feels to be e
by duty ; but his intelleetnal apprehensions of what is possible infinitely outruns its
power not of execution only but even the power to attempt. He lies undér the weight
of incubus and nightinare ; he liésin sight of all that hie'would fain perform, just as a
man foreibly confined to his bed by the mortal languor of & relaxing disease, who is
compelled to witness injury and outrage/offered to some ‘object of his tenderest love ;
he curses the spells which ¢hain him'down from motion§ he would lay down his life

if'he might but get upand walk; but he is powerless as an infant and cannot even
attempt to rise."—De Quinel's Confessions of un Opiwin Eater.

47. Physiological Effects of Opium.—The frequent use of
opium disturbs and weakens the stomach as well as the other
digestive organs ; hence we invariably find the opium-eater fo be
a lean, yellow, sallow. personage.  His muscular and mental
powers are impaired, and his will is terribly enfeebled. This
dreadful habit can be broken enly with unspeakable suffering to
itg vietim.

48. Chloral Hydrate. — Chloral hydrate, commonly called
chloral, is produced from aleohol, but its power as a sedative
was not generally known until within the past twenty years.
Tt also is a destroyer of appetite as well as of digestion, unless
prescribed in proper doses, and the unfortunates once given
over to it find themselves unable to sleep without its continued
use. It should never be taken except under the direction of a
physician.
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49. Hasheesh.— Hasheesh, the juice of Indian hemp, is said
to be used by millions of the inhabitants of Asia. It is not
much known in the western countries. In the East the excite-
ment caused by ifs use takes the form of furious madness, lead-
ing its victim to commif acts of violence and murder. Hence
the term * hasheeshers ” in our language has come to be synony-
mous with assassins,

“As everybody Knows, the intoxication esused by alcoholic liquors; by hasheesh,
by opium, after a first period of excitement, brings about a notable impairment of the
will. The individual is more or less conscious of this: other persons see it more
clearly. Soon—especially under the inflnence of alcohol—the weakening of the will

becomes excessive. The extravagances, violences and crimes committed in this state
are innumerable.”—Dr. 7. Ribot.

50. Chloroform.—Chloroform, another product from alcohol,
is used by inhalation when surgical operations are to be per-

formed., As it is yery powerful and subtle in its action, the
unskilful use of it is dangerousin the extreme. The habit of
taking chloroform by these who are great physical sufferers, or
whose constitutions have been wrecked by the use of other nar-
cofics, should be discouraged. It too often happens that the
career of such is short, for the drug may easily be taken in
excess and so cause death.

5. Sleep Produced by Narcotics.—Opium and the opiates
have the power of quiefing the activity of the brain, and of
compelling sleep. This may be a blessed action if skilfully
applied by the physician, but not so applied it is the source of
infinite peril. . The sleep so caused differs from natural, restful
slumber, espeeially in the fact that the after effects are commonly
depressing and disturbing to the brain to the extent of being
harder to bear than the wakefulness on account of which the
drugs are taken.

Very young persons are especially subject fo. injury by sleep
producing medicines; and many are the deaths that have been
caused among infants by the giving of “soothing syrups,” * cor-
dials” and *anodynes” that are so freely made and sold for the
purpose of compelling sleep.
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52. Results of the Use of Narcotics.—The use of any of
these narcotics, without proper medical advice, is their abuse.
In this way they become powerful for harm. They are no
longer remedies, but poisons. Self-prescribed, they have a thou-
sand times been the instrument of unintentional suicide.

The Narcotics and Digestion,~The habitual use of opium and other nar-
eotic drugs'is unfriendly to digestion, leading to nausea and a distaste for wholesome
food. The vigor of the organs of digestion s impaired.

The disturbing effects of tobaces, in producing nsusea and vomiting, is well known ;

and is almost the invariable experience of all beginners in the use of that substance,
loss of appetite is & very frequent result of the babitual use of it.

The Emotions Influnence the Bodily Health.—‘The exciting emotions

which are pleasurable, such as joy and hope, are ofa kind that seldom tend to a dan-
gerous excess, and may be regarded ag e ing generelly an eminently healthful
influence ‘upon the body. Hilarity is a great refresher and strengthener of life.
Laughteris a wholesome exercise, which, beginning at the lungs, diaphragm, and con-
nected muscles, is continued to the whole body, * shaking the sides,’ and eausing that
jelly-like vibration of the frame of which we are 5o agreeably conscions when under
its influence. The heart beats more briskly, bnt with a safe regularity of action,
and sends the blood to the smallest and most distant vessel. The face glows with
warmth and color, the eye brightens, and the temperature of the whole body is mod-
erafely maised. . With the universal pleasurible sensation there comes & disposition of
every organ to healthy action. When hilarity and its ordinary ssion of laughter
become habitunl, the insensible perspiration of the skin is increased, the breathing
quickened, the Iungs and chest eéxpanded, the appetite and digestion strengthened,
and nutrition consequently increased.. The old proverb, ‘ Laugh and geow fat,'
a seientific truth.  Thelinfluence of laughter upon the body is recognized by Shakspere,
in his description of the ‘spare Cassius "—* Seldom he smiles.” *To be free-minded and
cheerfully disposed at hours of meat, and sleep, and exereise, is one of the best precepts
of long-lasting." Such is the testimony of Lord Bacon to the favorable inflaence of the
pleasurable emotions upon the body. The depressing emotions, such as fear, anxiety,
and grief, are always fatal fo h-.x‘.th. (m«l frequent causes of death. There is an Eastern
apologue which deseribes: astranger on the road mesting the Plague coming out of
Bagdad. “You have beéen committing great havoe there,’ said the traveler, pointing to
the city. *Not so great!” replied-the Plague. I only killed one-third of those who
died; the other two thirds killed themselves with fright.” "—The Book of Health.
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NERVOUS SYSTEM.

QUESTIONS FOR TOPICAL REVIEW,

State fully what is meant by the term vegetable fanction ... ....o0vves.. . e
To what is man indebted for his position in the animal ereation !

. What can you state on the subject of special organs for separate lu-u tions 7.
. Describe, as fully as you can, the structure of the nervous system
. Describe the brain, its location, size, shape and structure...,........

Deseribe the brain proper, or Lcrubrum

. Describe the ucnlx.l]um, or little brain

. Du.t.nl»c .unl illustrate the sympathetic system of nerves
. Explain what is meant by the functions of the nerves, and give the l“ll'ah"l(ll)ll
. W lmt can )mx <th of the rate nf message-motion along a nery

. ¥hat e\|>¢rnncnts, \\n.h rL.sulLs, upon the spinal ¢ord are noted
. Explain how injury of the cord may produce paralysis of motion in one leg,

and at the same time a loss of sensation in the other,

. Explain how, if the right hand be hurt, the left side of the brain is made to

feel the I-zxin

. Whatare the fummuna of the medulla oblongata ¢
. What are the functions of the cerebellum ?
4 “Imt is the function ot’ the Lcrebrum

« Of what unpormm e is tlu, reﬂe\ :u.tmn QPSS hradn d. SO ... ... o el o
. What (Jmnm-s are pmdum:l in thr: brain by the use of aleohol

. Wh’at are t'hr, uses of t.nb:u 1 n?. ¢}
. What is the most prominent element in tobacco and what can you say of it 7.,

. What has observation shown to bo the effects of tobacco upon the youth ?

‘. What can you say of cigarette-smoking? ..., ... ...
87. What is said of snuff-taking

What is the dnnger to be feared by its use?
Whnt resulis from um(inuul use of opinm ?..




CHAPTER IX.
THE SPECIAL SENSES.

The, Production of Sensations—Variety of Sensations—Gen-
eral Sensibility—Pain and Its Function—Special Sensa-
tion, Touch, Taste, Smell,. Sight, and Hearing— The
Hand, the Organ of Touch—The Sense of Touch—
Delicacy “of Touch — Sensation of Temperature and
Weight—The Tongue the Organ of Taste—The Nerves
of Taste—The Sense of Taste and its Relations with
the other Senses—The Influence of Education on the
Taste—The Nasal Cavities, or the Organs of Smell—
The Olfactory Nerve—The Uses of the Sense of Smell
—The Sense of Sight—Light—The Optic Nerve—The
Eyeball and its Coverings—The Function of the lris—
The Sclerotic, Choroid, and Retina—The Tears and
their Function—The Movements of the Eyeball—~The
Function of Accommodation—The Sense of Hearing
and Sound—The Ear, or the Organ of Hearing—The
External, Middle, and Internal Ear.

I. Production of Sensations.—We have already seen that
the true centre of sensation is some organ within the skull,

probably among the gray masses at the base of the brain; hub

the mind never perceives impréssions at that point, but, on the
contrary, always refers them to the external organs of sensation.
Hence it is convenient to say, that those outer parts possess“tue

property of sensibility. For instance, we say that we hear with

the ear, taste with the tongue, and feel with the fingers. Thatb
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this is not the exact truth is proven by the fact, that whenever
the nerve connecting one of these organs with the brain is
severed, it at once loses its capacity for sensation.
2. Consciousness, : r faoul in, i
. : i ousness, l.mothut faculty of the brain, is necessary
to comp eéte a sensation. During sleep, and in other uncon-
sclous states, the usual impressions are presented to the ear, the
nose, and the skin, but they fail to excite sensations, becaunse
tl}xc nerve-centres are inactive. In profound insensibility, from
chloroform or ether, a limh may be removed without occasioning
the least feeling, :
f3. \{a!‘lfaty of Sensations.—All animals have some degree
}) sensibility. Tt is of course feeble and indistinet in the lower
forms of life , increases i 7 i
: life, but increases in power and variety as we ascend
he scale. In the earth-worm, the nervous system is very
1sunplc, the sensibility being moderate and -alike <n- all parts:
1ience, if its body be cut i 0 pieces, ¢ i i .
i ,‘;] 1 iy ].n, cub mto two pieces, each picce will have
g 8¢ lle ( eoree Il ‘) 1 3 3 NE Ag 7 43
< ! gree of _h eling as before. As we approach man,
owever, the sensations multiply and become more acute : the
OTgans are more complex; and special parts are endowed with
special gifts. These special organs cannot be separated from
the rest of the body without the loss of the functions they are
designed to exercise.
L A . < ~ X < ~
4. The lowest form of sensation, that of simple contact, is
SEERSA( r the rost s 1 Sy
possessed by the lowest of the animal creation. The highest;
f(;rms are those by which we are enabled to know the propérticw
ot external ohjeets, such as sh; i7
: al ul»_;e(.-t.‘\, .\ug,h as shape, size, sound and eolor;  Sen-
sations are modified by use. = They become more acute and
powerful by moderate exercise; or, they are dulled by undue
(;X&;l.tc-.nuant,. The former is shown by the acute hearing of the
rl( 1. r 1T -1 har -'4 F 1 P :
: 1(m, by th"'. sharp sight of the sailor, and by the delicate
}mm.l of the blind. = The latter is exemplified by the impaired
tearing of the boiler-maker, 3 ; ; i :
weg the mec-r maker, and the depraved taste of him who
uses pungent condiments with his food. Again. impressi
1 . Again, impressions
habitually presented may not be consciously felt ; as is the case
' ) 8 is &
with the rumbling of carriages in a nei ing s
g lages in a neighboring street, or the
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regular ticking of a clock. All sensations become less acute
with the advance of age, especially hearing and vision.

5. General Sensibility.—There is a property possessed by
nearly all parts of the human body which we call general sensi-
bility. The brain is wholly insensitive, and may be cub or
pinched without pain; - The'same is true of the nails, hair, the
scarfskin or external covering of the body, and a few other
stritctures. | (In these parts mo nerves are found. On the other
hand, the sensibility of the true skin, and of mucous membranes,
as of the eye and nose, is exquisite, these organs having a large
supply of sensory nerve-fibres. The hones and tendons have
Jess of these fibres, and are only moderately sensitive.

6. The sensibility of any part of the body, then, depends
upon the number of neryes present ; and, as a rule, the nervous
supply is proportional to the importance of the part; and to its
liability to injury. -~ When, therefore, @ surgical operation is
perfornied, the most painful part of it is the incision through
the skin ; the muscles, cartilage, and bone being comparatively
without sensation:” Henee, if we could benumb the surface,
certain of tho lesser aperations might be undergone without
great inconvenience. | This is, in fact, very successfully accom-
plished by means of the cold produced by throwing a spray of
ether, or of some other rapidly evaporating liquid, upon the part
to be cut.

7. Tickling is a modification of general gensibility. At first,

it excites a pleasurable sensation, buf thisysoon passes into pain.

Tt is only present in those parts where! the sense of ‘touch is

feeble. But all impressions are not received from withoub:
there are, also, certain internal sensations, as they are called,
which depend upon the-condition of the internal organs, such
as appetite, hunger, thirst, dizziness when looking down from
some lofty position, drowsiness, fatigue, and other feelings of
comfort or discomfort. General sensibility, whether of the
internal or external organs of the body, chiefly depends upon
the sensory fibres of the spinal nerve. The. face, however, is
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supplied by the sensory cramial nerves. The sympathetic sys-
tem has a low grade of feeling in health; but disease in nt)h‘o
parts served by it arouses an infense degrcé of pain.

. 8.‘The Sensation of Pain.—~What then is pain? Is it
identical with ordinary sensibility? There seems to be some
necessary’ connection hetween. the two feelings, for they take
place throtigh the same channels, and they ur«; alike intense in
the same situations. Buf sensibility habitually contributes to
our sources of pleasure, the very opposite of pain ; hence thfw;.
feelings cannof be identical. , =

9.' ].’:.1111 x;;Lst, therefore, be a modification of the general
sensibility which follows an excessive degree of excitm:ent of
th';j nerves ; there being a natural limit to the amount of stimu-
lation which they will sustain. So long as this limit is
ahserved, the part excited may be said to be simply sensitive ;
but when it is exceeded, the impression becomes pui;lfnl. ‘ Thi;
d?ﬂ'crcnu} between sensibility and pain is well shown by the
effects of sunlight upon the eye. The indirect illunﬁnaiﬁn 0%
the sun arouses only the former feeling, and is indispensable to
our comfort and existence ; while the direct ray received into
the eye occasions great pain.

IQ. The Uses of Pain.—The dread of pain is a valuable
monitor to the body. It puts us on our guard in the presence
of danger; teaches moderation in the use of our pu\\'er;% 2 kindi~
cafes the approach of disease; and ealls attention to ib’\\'hen
present. The word disease; in fact, accordingto its original
use, had reference simply to the pain, or want of ease wcinich
commonly attends disordered health. When we ()bsc:'vc the
serious mishaps which oceur when sensibility and pain are
absent, we cannot fail fo appreciate its value. For example, a
paralytic in faking a foot-bath, forgets to.test its Lempemtu;‘e
and putting his limbs into water while it is too hot, is severel ’
scalded without knowing it. : !

."‘ Pain is, indeed, a present evil, but its relations with the
future prove its mission merciful. Considered in the light of
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results, pain has a use above that of pleasure; for while the

immoderate pursuit of the latter leads to harm, the .tr:udc:*nc.y of
pain is fo restrict the hurtful courses of life, and in this man-
ner to protect the body. ' .

12. As to painful sensation.among the inferior nun.nals, the
plan of Nature seems to be, that_the higher the intelligence of
the ereature, and the more complete its power of dcfcnue', the
ore acute. is its sensibility. “We infer, therefore, that animals
low in the scale of existence, and helpless, are not very liable: to
suffer pain. . : A

13. Special Sensation.—The sensations of simple contact
and pain ave felt by nearly all parts of the system, whether ex-
temal or internal, and are/the necessary consequence of the
ceneral sensibility. | Besides these feelings, man is endowed
fvith certain special sensations, which are positive and distinct
in character, and which he can call into exercise at will, and
employ in the pursuit of knowledge. .

{4. These distinct and active faculties are termed the special
senses, and are fivein number, viz., Touch, Taste, Smell, Sight,
and Hearing. For the exercise of these’senses, special organs
are furnished, such as”the hand, the tongue, the nose, the eye,
and the ear. The manner in which the nerves of special sense
terminate varies in the case of each organ, so that each 1is
adapted to one set of sensations alone, and is incapable of per-
ceivine any other. Thus the nerve of hearing is excited by the
wm’esl—c»f skouud, and not. by those of light, while the reverseis
true of the nerve of sight.

{5. By some writers six senses are accorded to man ; the
ml«'litiun:;l one being either the sense of temperature, for as we
shall presently see this is not the same as touch; or, :'n:(:urdill;_‘;
to others, the muscular sense by which we are enabled to esti-
mate the weights of bodies. The latter also differs in some
respects from the sense of touch. .

16. Organs of Touch.—The sense of touch is possessed b:v
nearly all portions of the general curface of the body, but it
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finds its highest development in the hands. The human hand
is properly regarded as the model organ of touch. The minufe
structure of the skin fits it admirably for this form of sensation :
the cuticle, or scarf-skin; is fine and flexible, while the cutis, or
true skin, contains multitudes of mnerye-filaments, arranged in
rows of papille, or cone-like projections, about one-hundredth
of an inch in length. It is estimated that there are 20,000 of
these papille in a square inchof the palmar surface of the hand.
Now, although the nerves of the cutis are the instruments by
which impressions are received and transmitfed to the brain, yet
the cuticle is essential fo the sensation of touch. Thisis shown
by the fact that whenever the true skin is laid bare, as by a
burn or blister, the only fecling it experiences from contact is
one of pain, not that of touch.

17. The office of the cuficle is thus made evident: if is to
shield the nerve filaments from direct contact with external
objects. At the tips of the fingers, where touch is most delicate,
the skin rests upon a cushion of elastic material, and receives
firmness and permanence of shape by means of the nail placed
upon the less sensitive side. Besides these favorable conditions,
the form of the arm is such, and its motions are so easy and
varied, that we are able to apply the test of touch in a great
number -of directions. - The slender, tapering fingers, with
their pliant joints, together with the thumb, enable the hand
to grasp a great variefy of objects; so that great as are the
delicacy and grace of the hand, it is not wanting in the
elements of power.

I8. The Sense of Touch.—Touch is the simplest of the
senses. It is that which the child first calls into exercise, and
it is that which is in the most constant use throughout life.
‘We are' brought by the fouch into the most intimate relations
with external objects, and by it we learn the greater number, if
nof the most important, of the properties of these objects ; such
as size, figure, solidity, motion, and smoothness or roughness of
surface.
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19. The sense of touch assists the other senses, especially that
of sight, giving foundation and reality to their perceptions.
‘Without it, the impressions received by the eye would be as
vague and unreal as the figures that float through our dreams.
A boy who had been blind from birth, at the age of twelve
years received sight by means of a surgical operation : at first,
he was unable to distinguish’ between a globe and a circular
card, of the same color, before he had touched them. After
that, he at once recognized the difference.in their form. He
knew the peculiarities of a dog and a eat by feeling, but not
by sight, until one day, happening to takemp the cat, he recog-
nized the connection of the two sorts of impressions, those of
touch/and sight ; and then, putting the cat down, he said: “So
puss, I shall know you next time.”

20. Of all the genses, touch is considered the least lable to
exror ; yet, if that part of the skin by which the sense is exer-
cised is removed from its customary position, a false impression
may be created in the mind. ~ This iswell illustrated by an ex-
periment, which dates from the time of Aristotle. If we cross

Fia. 84

the middle finger behind the fore-finger, and then roll a marble,
or some small object, upon/the tips of the fingers (sce Fig. 34),
the impression will be that two marbles are felt. * If ‘the fingers,

thus transposed, be applied to the end of the tongue, fwa

tongues will be felt.
2l. The Delicacy of Touch.—Although the hand is the
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proper organ of this semse, yet it is exercised by various
parts of the body, their degree of sensibility being proportional
to the number of papille they contain. The varying degrees of
tactile delicacy of the different parts of the surface have been
measured, in an ingenious manner, by means of a pair of com-
passes, tipped with small pieces of cork. The two points of
the compasses are touched at the same moment fo the skin, the
eyes being closed, and it is found that, m sensifive parts, the
distance between the points may be quite slight, and yet each
be plainly felt; while, in less sensitive parts, the points of the
compasses are felt as a single point, although they are separated
one or two inches.

22. At the tips of the fingers, the distance between the points
being one-twentieth of an inch, a double impression is felt.
The distance must be twice as great, for the palm ; four fimes
as great, for the lips; and, on the forehead, it must be twenty
times greater.” At the middle of the back, where the touch is
least acute, the points must be separated more than two inches
before they can be separately felt. Therefore, the sense of
touch in the fingers is said to be fifty times more delicate than
upon the posterior surface of the body.

23. Exquisite delicacy of touch is attained by practice.
This is shown in many of the lighter and more. graceful em-
ployments of daily life. Without it, the skill of the painter,
seulptor, and musician would “be rude indeed. = By training,
also, the physician acquives the factus eruditus, or diseriminating
touch ; but, among the blind, delicacy of touch is most remark-
able, and it'here finds its highest wvalue ; for its possession, in
a measure, compensates the loss of sight by enabling them
to read, by means of raised letters, to work with certain fools,
and “even: to play upon musical instruments. A person born
without siglit, and without hearing or yoice, may, by the educa-
tion of the touch, be rescued from apparent imbecility, and be
taught not only to read and write, but even to perform house-
hold and other useful labors.
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24. Sensations of Temperature and Weight.—Tach of
these sensations has been described by the physiologists as a
special sense, and they are rival candidates, so to speak, for the
position and title of the sixth sense. In the sensation of tem-
perature; or the thermal sense, touch bears a part, but the two
feelings appear to be distinet./ In proof of this, we observe,
firstly, that they are not alike intense in the same situations;
as, for example, the skin of the face and elbow, where the
sense of touch is feeble, is very sensitive o impressions of heat
and cold. Secondly, the ability to recognize temperature may
be lost by paralysis; while the sensibility: of touch remains
unaffected. When the skin ‘comes in contact with a very hot
substance, the sensation felt is that of pain, not of touch. In
like manmer, a very cold substance causes pain; not the feeling
of cold. So that a red-hot iron, and solid carbonic acid (the
temperature of which is 1087 below zero), feel alike ; and each,
if pressed slightly, will produce a blister.

25. The muscular sense, by some considered distinct from
touch, gives rise to the sensations of weight, and other forms of
exbernal resistanice, That this feeling exists, is shown by the
following simple experiment. If the hand be placed flat upon
a table, and a somewhat heavy weight be put into it, touch
alone is exercised and a feeling of pressure results; but if the
hand be raised, a certain amount of muscular effort must be put
forth, and thus the sensation of weight is recognized. Through
the muscular sense; precision of effort is rendered possible; for
by it we learn to adjust the force exerted fo the weight of the
object to be lifted, moved, or carried. Without it, all our
movements would necessarily become ill-regulated and spas-
modie,

26. The Organ of Taste.—The fongue is the special
organ of the sense of taste; but the back part of the mouth
also possesses this faculty. The tongue is a muscular organ,
the muscles composing it being so numerous and inferwoven as
to give it the freedom and variety of motion which it possesses.
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It can curve itself upward or downward ; it can extend or con-
tract itself ; and, with its point, can sweep the cavity of the
mouth, in all directions, in the search for scattered parficles of
food.

27. The upper surface of the tongue is pecnliar, being marked
by the presence of innumerable papille, some of which are of
microscopic size, resembling those that abound in the fingers,
and in other parts of the body that have the sense of touch.
Others are much larger, and give fo the tongune its roughness of
feeling and appearance. Throngh the medium of these papille,
the tongue receives impressions of touch and temperature, as
well as taste ; indeed, its extremity is fully as delicate, in re-
spect to tactile sensations, as the tips of the fingers themselves.

It can recognize the two points of the compasses when sepa-

ated not more than one-fwenty-fourth of an inch ; the back of
it is much less sensitive to touch, while at the same time it is
more highly sensitive to impressions of taste.

28. Each lateral half of the tongue resembles the other in
structitre, and each receives the same number of nerves—three.
One of these regulates motion, the other twe are nerves of
special sense.  One of the latter supplies the front half of the
tongue, and is called the gustatory merve. This is a branch of
the great -cramial merve; called the “fifth pair,” which ramifies
in all parts of the face. The back of the tongue is endowed
with the power of taste through a nerve known as the glosso-
pharyngeal, because it is disfributed both to the tongue and
throat. This difference in the nervous supply of the tongue
becomes significant, when we learn, as we shall presently, that
each part of it perceives a different class of flavors.

29. The Sense of Taste.—Taste is the special sense by
means of which we discover the savors, or flavoring properties
of the substances; which come in contaet with the tongue.
Mere contact with the surface of the tongue, however, is not
sufficient, but contact with the extremities of the nerves of
taste within the papille is required. In order that the sub-
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stance to be tasted may penetrate the cells covering the nerves,
it must be either liquid in form, or readily soluble in the watery
secretion of the mouth, the saliva. The tongue must be moist
also. If the substance be insoluble, as glass or sand, or the
tongue dry, the sense of taste is not awakened. In sickness,
when the tongue is heavily codted, the taste is very defective,
or, as is frequently expressed, * nothing tastes aright.”

30. All portions of the fongue are not alike endowed with
thie sense of taste, that function being limited to the posterior
third, and to the margin and tip of this organ. The soft palate,
also, possesses the sense of taste ; hence, an arficle that has an
agreeable flavor may very properly be spoken of as palatable, as
is often done. All parts of the tongue do not perceive equally
well the same flavors. | Thus, the front extremity and margin,
which is the portion supplied by the “fifth pair™ of merves,
perceives more acutely sweet and sour tastes; but the base of
the tongue, supplied by the glosso-pharyngeal nerve, is espe-
cially sensitive to salt and bitter substances. The nerve of
the front part ef the tongue, as before stated, is in active
sympathy with those of the face, while the relations of the
other nerve are chiefly with the throat and stomach ; 'so that
when an_intensely sour tasfe is perceived, the countenance is
involuntarily distorted; and is said to wear an acid expression.
On the other hand, a very bitter taste affects certain internal
organs, and occasions a sensation of nausea, or sickness of the
stomach.

31. Relations of Taste with other Senses.—Taste is mot
a simple sense. Certain other sensations, as those of touch;
temperature, smell, and pain, are blended and confused with it ;
and certain so-called tastes are really sensations of another kind.
Thus an astringent taste, like that of alum, is more properly an
astringent feeling, and results from an impression made upon
the nerves of touch, that ramify in the tongue. 3

32. Taste is largely dependent upon the sense of smell. A
considerable number of substances, like vanilla, coffee, and gar-
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lic, _\\'hlch appear to possess a strong and distinet flavor, have in
reality a powerful odor, but only a feeble taste. When the
sense of smell is interfered with by holding the nose, it becomes
difficult to distinguish between substances of this class. The
game effect is frequently observed when smell is blunted during
:mﬁordinary cold in the head. Sight, also, contributes to tust.:
With the eyes closed, food appears comparatively insipid ; and
a person smoking tobacco in the dark is unable to determine by
the taste whether his cigar is lighted or not. Accordingly, it is
nof a bad plan to close the nose and shut the eyes \\']).;!‘; about
to swallow some disagreeable medicine. “ -
33. Influence of Education on the Taste.—The chief use
n'f the sense of faste appears to be to act as a guide in the seleec-
tion of proper food. Hence its organs are 1')1")ptf1'1\;' placed at
the enfrance of the digestive eanal. As a generul&rule. those
articles which gratify the taste are wholesome; while l‘]u:l opiﬁ-
site is true of those which impress it disagreezﬂ']\_’. This ~tlte
mvlnlv 18 more exact in reference to the early _\,'u;;rs of life than
to later years, when, by reason of mischievous habits, the sens
of taste has become dulled or perverted. The dcsi)rc; ottl'l (:1 T.(hl_llig
avre simple; he is fully satisfied with plain and wholesome
articles of diet, and must usually “learn to like” those which
}l:l'\'C a strongly marked flavor. Accordingly, it is far easier at
this age to encourage the preference for plain food, and thus
establish healthfal habits, than later in life to uproot habits of
mdulgence in stimulating substances, after their ill effects begin
to manifest themselves. %

34. The tastes of men present the most singular diversities
p;n-tlxthe result’ of necessity and partly of habit or wlueatim:
T‘ho Esquimanx like the rank smell of whale oil, which ]a =;
kind of food admirably suited to the requirements of their icy

)

Gk . { . : s

imate ; and travelers who go from our ¢limate to theirs are
mlt. slow to develop a liking for the same articles that the
natives themselves enjoy. The sense of taste is rendered very
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acute by education, as is shown in an especial manner by those
who become professional “fasters * of tea and wine.

35. The Sense of Smell—the Nasal Cavities.—The sense
of smell is located in the delicate mucous membrane which lines
the interior of the nose, That. prominent feature of the face,
the nose, which is merely the front boundary of the true nasal
organ, is composed partly of bone and partly of cartilage. The
upper part-of it 18 united with the skull by means of a few
small bones ; to  which circumstance is due its permanence of
shape. The lower portion, or-tip of the mose; contains several
thin pieces of cartilage, which render it flexible and better able
to resist the effects of blows and pressure. Behind the nose we
find quite a spacious chaniber, separated from the mouth by the
hard palate, forming the *“roof of the mouth,” and also by the soft
palate (see Fig. 35); and divided into two cavities by a cenfral
partition running from before backward.

36. These nasal cavities, constituting the true beginning of
the air-passages; extend from-the nose backward to the upper
opening of the throat, and rise as high as the junction of the
nose with the forehead. ~The inner wall of each cavity is
straight and /smooth ; but from the outer wall there jut into
each cayity three small seroll-like bones. The structure of these
bones is very light, and hence they have been called the
“spongy” bones of the nose. Tn this manner, while the extent
of surface is greatly increased by the formation of these winding
passages, the cavities are rendered extremely narrow ; so much
so, in fact; that a moderate swelling of the mueous membrane
which lines them, as from a cold, is sufficient to obstruct the
passage of air through them.

37. The Nerve of Smell.—The internal surface of the nasal
passages is covered by a delicate and sensitive mucous membrane.
Tts surface is quite extensive, following, as it does, ulllt,he
inequalities produced by the curved spongy bones of the nose:
The upper portion of it alone is the seat of smell, since that
part alone receives branches from the “first pair” of cranial
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nerves, or the olfactory nerve, which is the special nerye of
smell (see Fig. 32). In Fig 35 is shown the distribution of
this nerve, in the form
of an intricate network

upon the two upper

1&\:\ e | B nerve itself (1) does

N - \* -
\3!\ not issue from the

R | skull, but rests npona
%\ 8 \) thin bone which sepa-
ates it from the cavity
of the nose; and the
Fic. 85.—Secriox oF THE RIGHT NasAL CAvITY. ])1'3110]1.(35 Ve un l-'l‘f-“-’»(‘v@d
from it pass through
this bone by means of numerons small openings. The engrav-
ing represents the oufer surface of the right nasal cu\'ity,‘; the
three wave-like inequalities, upon which the nervous network is
spread out, are due to the spongy bones. The left cavity is
supplied in the same manner. L
38. The nerves which ramify over the lower part of the
membrane, and which endow 1t with sensibilify to touch and
pain, are branches of the “fifth pair® of neryes. An irmitation
applied to-the parts where this nerve is. distributed occasions
sneezing, that is, a spasmodic contraction of the diaphragm ; the
object of which is the expulsion of the irritating cause. "The
manner in which the olfactory nerve-fibres terminate is-peculiar.
Unlike the extremities of other nerves, which are eovered in by
a greater or less thickness of fissue, these come directly to the
surface of the mucous membrane, and thus come into very close
contact with the odorous particles that are carried ula;ng by
the respired ain -
39. The Uses of the Sense of Smell.—Smell is the special
gense which enables us to appreciate odors. Touch, as we have
seen, is largely concerned with solid bodies; and taste, with
fluids, or with solids in solution, Smell, on the other hand, is




144 THE SPECIAL SENSES.

designed to afford us information in reference to substances in a
volatile or gaseous form. Imvisible particles come from odorous
bodies, and are brought by the respired air in confact with the
terminal filaments of the olfactory nerve, upon which an agree-
able or disagreeable impression-is produced. The fineness of
the particles that constitute odors is offen so extreme, that they
elude all attempts to measure or weigh them. A piece of musk,
for instance, may he kept for several years, constantly emitting
perfume, without any appreciable loss of weight. In other
cases, a loss of substance is. peveeptible, such as the essential
oils, which enter-into the composition of the ordinary perfumes.

40. Smell, like taste, aids us in the choice of proper food,
leading us to reject such aiticles as have a rank or putrid odor,
and which are, asa rule, unfit to be eaten. The highest useful-
ness of this sense, however, consists in the protection it affords
to the organs of respiration. Stationed at the gateways of the
air-passages, it examines the current of air as it enters; and
warns us of the presence of 1oxiouns gases; and of other and
generally invisible enemies to health. Nof all dangerous vapors
are offensive, but almost all offensive yapors are unfit to be
breathed. ~ A number of small stiff hairs grow from the margin
of the nostrils to prevent the entrance of dust and other atmos-
pheric impurities, which would be alike injurious to the olfactory
mucous membrane and to the lungs. The beneyvolent design of
the Maker of our bodies may be observed in all parts of their
nechanism ; ‘but, probably, in none ds it more clearly displayed
than in connection with the sense of smell.

41. The Sense of Sight—Sight, or Vision, is the special
sense by means of which we appreciate the color, form, size,
distance, and other physical properties of the objects of external
nature. Primarily, this sense furnishes us with information
concerning the different shades of color and the different,de-
grees of brightness: these are the simple sensations of sight,
such as the yellowness and glitter of a gold coin. In addition
to these, there are composite visual sensations, produced by the
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joint action of the other senses and by the use of the memory
and judgment ; such as, in the case of the coin, its roundness,
solidity, size, its distance and direction from us. So that many
of our sensations, commonly considered as due fto sight, are in
reality the vesults of intellectual processes which fake place
instantaneously and unconsciously.

42. Light —The Optic Nerve.—Unlike the senses previ-

ously considered—touch, taste, and smell—sight does not hring

us info immediate contact with the bodies that are examined ;

but, by it, we perceive the existence and qualities of ohjects
that are at a greater or less distance from us. In the case of
the stars, the distance is incalculable, while the book we read is
removed but a few inches. Light is the agent which gives to
this sense its wide range. The nature of this mysterious force
is not known, and it is not here fo be discussed ; since its study
belongs more properly to the provinee of natural philosophy.

43. It is sufficient, in this connection, to state that the
theory of light now generally accepted, and which best explains
the facts of opties, is that known as the undulatory theory.
This theory supposes that there exists an intangible, elastic
medium, which fills all space, and penetrates all transparent
substances, and which is thrown into exceedingly rapid undula-
tions or waves, by the sun and every other luminous body, the
undulations moving not less than 186,000 miles in a second.

44. These waves are thought to produce in the eye the sen-
sation of light, in the same manner as the sonorous vibrations of
the air produce in the ear the sensation of sound.  Thab part of
the eye which is sensitive to these waves is the expansion of
the opfic nerve. Tt is sensitive to no other impression than thab
of light, and it is the only nerve which is acted upon by this
agent.  The optic nerve, also called the “second pair ” of cranial
nerves, is the means of communication between the eye and the
brain. |

45. The Organ of Sight —The Eye.—The proximity of
the eye to the brain, and the important part it performs in
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giving expression to the emotions, have given it the name of
“the window of the soul.” The exceeding beauty of its exter-
nal parts, and the high value of its function, have long made
this organ the subject of enthusiastic study. It is chiefly within
the last twenty years; however, that this study has been success-
ful and fruitful of practical results. Several ingenious instru-
ments have been invented for the examination of the eye in
health and disease, and new operations have been devised for
the relief of blindness and of impaired vision. As a result, it is
now a well-marked fact that, in civilized lands, the number of
those who suffer from loss of sight is propertionally much less
than in countries where science is less known and eultivated.

46. The most obvious fact in respect to the apparatus of
sight is that there ave two eyes, which may either act together
as one, and be fixed upon one object, or one eye may be used
independently of the other. In consequence of this arrange-
ment the loss of one eye does not necessitate blindness, and, in
fact, it not.infrequently happens that the sight of one eye may
be long impaired or lost-before the fact is'discovered. We next
notice that it is placed at the most elevated part of the body, in
front, and mear the brain. It also commands a wide range of
view, being itself moved with great rapidity, and being further
aided by the free motion of the head and neck. The organ of
vision consists essentially of two parts: the optical instrument
itself —the eyeball—and its enveloping parts, or the case in
which the instrument is kept free from harm. The. latter,
which are external, and which we shall first consider, are chiefly
the Ordits, the Eyelids, and the apparatus for the Zears.

47. The Orbits.—The eyeball, which is a delicate organ, is
well defended against external injury within the orbits or bony
sockets of the head. These are deep conical hollows, bounded
in part by the bones of the skull, and in part by those of the
nose and cheek. The orbit juts out beyond the most exposed
portion of the eyeball, as may be seen by laying a book over
the eye, when it will be found that no part of the eyeball, un-
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less it be very prominent, will be touched by the book ; so that

the only direction in which an injury is liable to be received is

immediately in front of the eye. The overhanging brow isitself

covered by a layer of thick skin, studded with short, stout hairs,

which are so bent as to prevent the perspiration from running

into the eye and obscuring vision. Through a hole in the hot-

tom of the orbit, the nerve of sight passes oubtward from the

brain. The orbif also contains a considerable amount of a fatty
tissue, upon which, as upon an elastic eushion, the eye rests.

48. The Eyelids.—The eyelids are two movable curfains,

or folds, which, when shut,

cover the front part of the

orbit, and hide the eye from

view. The upper lid is the

larger, has a curved margin,

and moves freely, while the

lower lid is comparatively

short and straight, and has

but a slight degree of mo-

= . tion (Fig. 36). Skin covers

(xl;é(f‘n};?f".'_l“.')mw Vimw o e ROMERE. oo exterior of the lids,

nci'ul.“z.llfcIxﬁ..i]:r'vf:l;ﬂ while a fine mucous mem-

brane lines their inner sur-

face, and is likewise spread

2, The Nasal Dot u. shown by the do
line. The * marks the orifice in lowe
1
out over the entire front of

The central bla

{3 S
ing it is, the 5 and the triaugular w
spaces are the visible portion of thie seleratio.

the gyeball. . This membrane, which is called the Conjunctiva,
is highly sensitive; and thus plays an important part in protect-
ing the eye against the lodgment of sand, ashes, chaff, and other
foreign particles that are blown about in the air. Thissensitive
membrane will not endure the presence of these particles. If
any find access, it causes a constant winking, a flow of teaxs,
and other signs of irritation, until it 1s removed.

49. The long, silky eyelashes, which garnish the edges of the
lids, act like a sieve to prevent the entry of dust and the like;
and together with the lids, they regulate the amount of light
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which is permitted to enter the eye, so that it is shielded from

a sudden flood or glare of light. The little points seen in
the figure just within the line of the lashes, especially on the
lower lid, represent. the mouths of numerous little sebaceous
glands (Fig. 37, D, D), such as are always found in the neigh-

¥16. 87.—VERTICAL SECTION oF THE EYE. (Enlarged.)

C, The Cornea. &, The Scl i

The Aqueous Humor. Ch, The Ch
1, The Iris.
P, The Pupil.
L, The Crystalline Lens. 5 g .
H, The 1 nent of the Lens. X. The Leyator Muscle of the Upper Lid.
By The ry Process. Y, Th A it Muscle of the
¥V, The Cavity containing the Vilreous Eye.

Humor, 7, The Lower Straight Muscle.

horhood of hairs. These glands supply a thick, oily material
which greases the edges of the lids and prevents their adhering
together, and likewise provents the overflow of the tears upon
the cheek.

50. The Lachrymal Fluid, or the Tears.—Just within the
outer part of the bony arch of the brow, where the bone may be
felt to be sharper than in other positions, is lodged a little organ
called the lachrymal gland, the situation of which is indicated ip
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Fig. 36, 1. This is the gland whence flows the watery secre-
tion, commonly called the fears, which is designed to perform
an exceedingly important duty in lubricating the lids, and in
keeping the exposed surface of the eyeball moist and fransparent.
For, without this or some similarliquid, the front of the eye
would speedily become dry and lustreless, like that of a fish
which has been removed from the water: the simple exposure
of the eye to the air would then suffice to destroy vision.

51. Secretion of the Tears.—This secretion of the fears
takes place at all times, during the night as well as the day;
but it is seldom noticed, unless a person is under the influence
of some strong mental emotion, when it is poured forth in ex-
cess, 0 as to overflow the lids. Strong light ora rapid breeze
will, among many other causes, excite the flow of the tears.
That portion of thissecretion not.used in moistening the eye is
carried off into the nose by a canal, called the nasal duct, situ-
ated near the inner angle of the eye. This duef, shown in Fig.
36, 2, is connected with each lid by delicate tubes, which are
indicated by dotted lines in the figuve ; the asterisk marks the
little' opening in the lower lid, by which the tears enter the
nasal duct. By gently turning the inner part of that lid down-
ward, and looking in a mirror, this small “lachrymal point”may
be seen in your own eye. In old people, these points become
turmed outwards, and do not conduct the tears to the nasal
cavity, so causing an overflow of tears upon the face.

52, Thus we observe that the gland which forms the tears is
placed atthe outer part of the eye, while their means of exif is
at the inner angle of the eye; which fact renders it necessary
for this watery fluid to pass over the surface of the eyeball
before it can escape, This arrangement cannot be accidental,
but evinces design, for it thus secures the perfect Jubrication of
the surface of the eye, and cleanses it from the smaller particles
of dust which may enter it; in spite of the vigilance of the lids
and lashes. The act of winking, which is generally unconsei-
pusly performed, and which takes place six or more times in a




150 THE SPECIAL SENSES.

minute, assists this passage of the tears across the eye, and is
especially frequent when the secretion is most abundant.

53. The Eyeball.—The remarkable optical instrument called
the eyeball, or the globe of the eye, upon which sight depends,
is, as the name indicates; spherical in shape. It is not a perfect
sphére, since the fronf parb projects somewhat beyond the rest,
and at the posterior part the optie nerve (Fig. 37, N) is united
to it, resembling the junction of the stem with a fruit. In its
long dismeter, that, is, from side to side, it measures a little
more than-an inch; in other directions it is rather less than an
inch. Im structure, the ball of the eye is firm, and may be felt
by pressing the fingers over the closed lids.

54. The eyehall is composed chieflyof three internal, trans-
sparent media, called Zumors ; and three investing coats, or
tunics. 'The former arve the agueous humor, Fig. 37, A, the
erystalline lens L, and the vitreous humor V. Of these the lens
alone is solid. The three coats of the eyeball are called the
sclerotic'S, the choroid Ch, and the reting R.  This arrangement
exists in respect 10 five-sixths of the globe of the eye, but in the
anterior one-sixth, these coats are replaced by the ¢ornea G,
which'is thin ‘and transparent; so that the rays of light pass
freely-throngh if, as through a clear window-pane.

55. The Cornea inshape is circular and prominent, re¢sembling
a miniature wateh-glass, about -t of an inch thick. In structure,
it resembles horn (as the name signifies), or the nail of the finger,
and is' destitute of  blood-vessels. - The/Sclerotic (from scleros,
hard) is composed’of dense, White fibrous tissue, and gives to the
eyeball its firmness of fignre and its white color; in front, it con-
stitutes the part commonly called *the white of the eye.”

56. The Choroid is the second or middle coat of the ('.-y(‘]‘)ﬂ“,
and lies closely attached to the inmer surface of. the sclerotic,
Unlike the latter coat, its structure is soft and tender, it is dark
in color, and possesses a great abundance of blood-vessels, Its
dark color is due to a layer of dark brown or chocolate-colored
cells spread out over its inner surface. This dark layer serves
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to absorb the rays of light affer they have traversed the trans-
parent struetures in front of it ; if the rays were reflected from
side to side within the eye, instead of being thus absorbed, con-
fused vision would result from the multitude of images which
would be impressed upon the optic nerve. d

57. The Iris.—Continuous with the choroid, in the front
part of the globe of the eye; is a thin, circular curfain, which
occasions the brown, blue, or gray eolor of the eye in different
mdividuals, On account of the varieties of its color, this mem-
brane has received the name Z77s, which is the Greek word for
“rainbow” (See Fig. 37, I). A front view of it is shown in
Fig. 36. The iris is pierced in its centre by a round opening,
‘called the pupel (P), which is constantly varying in size. In
olden times it was spoken of as the “apple of the eye.” The
hinder surface of the iris has a layer of dark coloring matter
resembling that of the choroid. The iris is a muscular organ,
and eontains two distinet sets of fibres; one of which is cireular,
while the other radiates entward from the pupil. The action
of these sets of fibres regnlates the size of the pupil ; for when
the cireular set acts, the pupil contracts, and when the other
set acts, the opening expands.  Their action is involuntary, and
depends on the reflex system of nerves, which causes the con-
traction-of the pupil-when a strong light falls apon the eye,
and its expansion when the illumination is feeble.

58. The iris, accordingly, serves a very useful purpose in regu-
lating the admission of light to the eye. If, however, does not
act instantaneously ; and hence, when we pass -quickly from a
dark room into the bright sunlight, the vision is at first con-
fused by the glare of light, but as soon as the pupil contracts,
the ability fo see becomes perfect. On the other hand, when
we enter a dark apartment; such as a cellar, for a shorb fime we
can see nothing elearly; but as soon'as the pupil expands and
admits more light, we are enabled to distinguish the surround-

ing objects. Animalsof the cat species, and others which prowl
around after nightfall, are enabled fo see in the dark by having
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the iris very dilatable. The size of the pupil affects the lustre
of the eye. When. it is large, as it usually is during youth, the
eye appears clear and brilliant; while in old age the pupil is
small and the eye is dull.

59. The Retina constitutes the third and inner coat of the
globe of the eye. This, the fmportant part of the eye that is
sensitive to light, is a kind of mervous membrane, formed by
the expansion of the optic nerve. Its texture is soft, smooth,
and very thin; it is translucent and of a grayish-white color.
Tt is semsitive to light alone; and if any form of mechanical
irritation be applied to it, the sensations of touch and pain are
not experienced, but flashes of fire, sparks, and other luminous
appeatances are perceived. Too infense light occasions a feel:
ing of pain, but it is of a peeuliar kind, and is termed “daz-
zling.”

60. Impressions made upon the refina are not at orce lost,
but remain a measurable length of tinie, and then gradually fade
away. Thus, a bright light or coler, gazed at intently, can-
not he immediately-dismissed from sight by closing ar turning
away the eyes. A stick lighted at one end, if whirled around
rapidly in the dark, presents the appearance of an unbroken
Juminous ring ; and the spokes of a rapidly revolving carriage-
wheel seem to be merged into a plane surface. If an objeck
move too rapidly to produce this sort of lasting impression, it is
invisible, as in the case of a cannon-ball passing through the air
in front of us.

61, If a card, painted with two primary colors—as red and
yellow—Dbe made to rotate swiftly, the eye perceives neifher of
them distinctly ; but the card appears painted with their second-
ary color—orange. The average duration of retinal images is
estimated at one-eighth of/a second; and it is because they
thus endure, that the act of winking, which takes place so fre-
guently, but so quickly, is not noticed and does not interrupt
the vision. The retina is easily faticued or deprived of its
sensibility. After looking steadfastly at a bright light, or at a
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white object on a black ground, a dark spof, corresponding in
shape to the bright object, presents itself in whatever direction
we look. This spot passes away as the refina resumes its
activity. In some persons the retina is incapable of distinguish-
ing different colors, when they are said to be affected with * color-
blindness.” Thus, red and green tay appear alike, and then a
eherry-tree, full of ripe fruif, will seem of the same color in
every part. Railroad aceidents have ocenrred because the
engineer of the train, who was color-blind, has mistaken the
color of a siemal.

62. The Crystalline Lens. —Across the front of fhe eye,
just hehind the ivis, is situated the Cirystalline lens, enclosed
within its own capsule. It is supported in its place partly by a
delicate cireular ligament, and partly by the pressure of adjacent
structures, It is colorless and perfectly transparent, and has a
firm ‘but elastic-texture.  In shape it is.double-convex, and
may be rudely compared to a sniall lemon-drop. It is only one-
fourth of an inch thick.

63. When this little body becomes opaque, and no longer
affords free passage to the rays of light, as often happens with
the advance of age, an affection termed * catarict ” is produced.
Between the erystalline lens and the cornea is a small space
which contains the aqueous humor (See Fig, 37, A). This

humor consists of five or six drops of a clear, cololess liquid
very anuch like avater, as its name implies. That part of the
slobe of the eye lying behind the lens is occupied by the vitreous

haoman, so called from its faneied resemblance to aelted. glass
(Fig. 37, V). This humor is @ transparent, jelly-like mnass,
enclosed within an exceedingly thin membrane, and consfitutes
fully two-thirds of the hulk of the eyeball

64. The Uses of the Crystalline Lens.—A convex lens
has the property of converging the rays of light which pass
through it ; and the point at which it causes them to meet is
termed its focus. I a lensof this deseription, snch as a magnify-
ing or burning-glass, be held in front of an open window, in
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such a position as to allow its focus to fall upon a piece of
paper, it will be found fo depict upon the paper a miniature
image of the scene outside of the window. It will be further
noticed that the image is inverted, or upside down, and that
the paper at the place upon which the image is thrown is much
brighter than any other part. All the transparent structures of
the eye, but especially the crystalline lens, operate upon the

FiG. 38.—ThHE RETINAL TMace

retina, as the convex lens acts upon the paper: that is, they
paint upon theretina a bright inverted miniature of the objects
that appearin front of the eye (Fig. 38).

65. 'The form and structure of the crystalline lens endow it
with a remarkable degrée of refractive power, and enable it to
converge all the rays of light that enter it through the pupil, to
a foeus exactly at the surface of the retina.  When this lens is
removed from the eye, as is frequently done for the cure of
cataract, it is found that the rays of light then have their focus
three-eighths of an inch behind the rétina; that the image is
four fimes larger than in the healthy eye, that it is less brilliant.
and that its outline is very indistinet. From this we learn that
one of the uses of the erystalline lens is to make the retinal
image bright and sharply defined; at the same time that it
reduces its size. Indeed, the small size of the imafe is a great
advantage, as it enables the limited surface of the retina to re-
ceive, at a glance, impressions from a considerable field of vision.
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66. As the image upon the retina is inverted, how does the
mind perceive the object in its true, erect position? Many ex-
planations have been advanced, but the simplest and most
satisfactory appears to be found in the fact that the retina ob-
serves no difference, so fo-speak; between the right and left or
the upper and lower positions of objects. Consequently, our
knowledge of the relative location of external objects must be
obtained from some other source than the retina. The probable
source of this knowledge is the habitual comparison of those
objects with the position of our own blodies: thus, to see an
elevated object, we know we niust raise the head and eyes;
and to see one at our right hand, we must turn the head and
eyes to the right.

67. Long-sight or Hyperopia, and Short-sight or Myopia.
The eye is not in all cases perfectly formed. For example, per-
sons may from birth have the cornea too prominent or too flat,
or the lens may be too thick or too thin. In either of these
conditions sight will be more or less defective from the first,

Fi16. 39.—THE DIFFERENT SHAPES OF THE GLOBE OF THE EyE.
N, The Natural Eye. M, The Short-sighted Eye,
H, The Long-sighted Eye, 8, Paraliel Rays from the Sun

and the defect will not tend to disappear as life advances, The
most common imperfection, however, is in the shape of the
globe ;; which may be short (Fig. 39, H), as compared with the
natural eye, N, or it may be too long, M.

68. When the globe is short, only objects that are at a dis.
fance can be clearly seen, and the condition of the vision is
known as “long-sight,” or hyperopia. It will be observed, by
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reference to Fig. 39, that the focus of the rays of light would
fall behind the retina of this eye. When the globe is too long,
only objects that are very near to the eye can be clearly seen;
and the condition resulting from this defect is termed ¢ short-
sight,” or myopia. The focus of the rays of light is, in this
ease, formed in the interior of the eye in front of the retina,

FiG. 40.—TuE FONCTION OF ACCOMMODATION.
The vight half of the diagram shows the eye at rest. The left half shows the lens
accommodated for near vision.

69. The Function of Accommodation.—If, after looking
through an opera-glass at a very distant object, it is' desired fo
view another nearer at hand, it will be found impossible to ob-
tain a clear vision of the second object unless the adjustment of
the instrument is altered ; which is effected by means of the
screw.  If an object, like the end of a peneil, be held near the
eye, in a line with another object at the other side of the room,
or out of the window, and the eye be fixed first upon one and
then upon the other, it will ' be found that when the pencil is
clearly seen, the further object is indistinet; and when the
latter is seen clearly, the pencil appears indistinet; and that it
is impossible to see hoth clearly at the same tinie. Accordingly,
the eye must have the capacity of adjusting itself fo distances,
which is in some manner comparable to the action §f the screw
of the opera-glass.

70. This, which has been called the function of accommoda-
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tion, is one of the most admirable of all the powers of the eye,
and is exercised by the erystalline lens. It consists essentially
in a change in the curvature of the front surface of the lens,
partly through its own elasticity, and partly through the action
of the ciliary muscle. “When the eye is at rest, fhat is, when
accommodated for a distant ohject, the lens is flatter and its
curvature diminished (see Fig. 40); but when strongly accom-
modated for near vision the lens becomes thicker, its curvatnre
inereases; and the image on the retina is made more sharp and
distinet.  Since a strong light is not required in viewing near
objects, the pupil contracts, as is shown in the lefthand half of
the diagram.

71. Old-sight, or Presbyopia.—But this marvellously beau
tiful mechanism becomes worn with use: or, more strictly
speaking, the lens, like other structures of the body, becomes
harder with the approach of old age. The material composing
the lens becomes less elastic, the power to inerease its eurvature
1s gradually lost, and, as a consequeace, the person is obliged to
hold'the book further away when reading, and to seck a stronger
light. . In a word, the funetion of accommodation begins to fail,
and is about the fixst evidence that marks the decline of life.
By looking at the Jast preceding dingram, and remembering that
the inereased curvatuve of the lens cannot take place; it will be
at once understood why old-sight is benefited in near vision by
the convex lens, such as the spectacles of old people contain.
It acts as a substitute for the deficiency of the crystalline
lens. X

72. The Sense of Hearing.—Sound.—Hearing is the special
sense by means of which we are made acquainted with sound.
What is sound ¢ Tt is an impression made upen the organs of
hearing; by the vibrations of elastic bodiés. This impression is
commonly propagated by means of the air; which is thrown into
delicate undulations, in all directions from the vibrating sub-
stance. 'When a stone is thrown into smooth water, a wave of
circular form is set in motion, from the point where the stone
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struck, which, as it advances, constantly inereases in size and
diminishes in force.

73. Somewhat resembling this, is the undulation, or sound-
wave, which is imparted by a sonorous yibration to the sur-
rounding’ atmosphere; The rate of motion of this spherical
wave of air iz about 1050 feet per second, orone mile in five
seconds. . Tn water, sound travels four times as fast as in air,
and still wore rapidly through solid bodies ; along an iron rod,
its velocity is equal to twyo miles per second.

74. The earth, likewise, is a gpod " conductor of sound. Tt
i said that. the Indian of owr westem \prairies can, by listen-
ing at the surface of the ground, hearthe advance of a troop of
cavalry, while they are still out of sight; and can even diserimi-
nate betieen their tread and that of a herd of buffaloes. Solid
substances also convey sounds with greater power than.air. If
the ear be pressed against one end of 4 long beam, the scratch-
ing of a pin at the other extremity may be distinetly heard,
which will not be at-all audible when' the ear is removed from
the beam. Although air is not the best medinm for eonveying
sound, it i§ necessary for its prodiction. Sound eannot be pro-
duced in a vacuum, as'is shown by ringinga bell in the ex-
hausted teceiver of an-ait-pump, for it is then entirely inandible.
But Jet the air be readmitted gradually, then the tones become
move and more distinet; and when the receiver is again full of
air, they will be as clear as usual.

75. All sonorous bodies do not vibrate with the same degreg
of rapidity, and upoy thisfact depends the pitel of the sounds
{hat they respectively produce. The more frequent the number
of vibrations within a given time, the higher will be the pitch ;
and the fewer their number, the lower or graver will it be.
Now, the rate of the successive vibrations of ‘different notes
has been measured, and it has thus been found that if they are
Jess than sixteen in a second, no sound is audible ; while if they
exceed 60,000 per second the sound is very faint, and is painful
io the ear. The extreme limit of the capacity of the human
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ear av s O stdered a=z 1 M
..1..1 may be considered as included between these points; but
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the .\(,'I_LI%(,?.D which we ordinarily hear are embraced between 100
and 3,000 vibrations per second.
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76. The ear, which is the proper organ of hearing, is the

most complicated of all the structures that are «_e.ml.»l(_n'l."

ecenti : g = 2 iII ﬂlc
reception of exfernal impressions.

; The parts of which it is
omuosed. are T .
composed are numerous, and some of them are extremely small
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shaped cavity hollowed out in the temporal, or temple,” bone
? et |
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Fia. 41.— UAR AN
5. 41—TuE EAR AND 118 DI¥PEREST PARTS.

Ay Diagrs i ar,
N 8 e

¢, Membrane tympani
ol ani. : e, Internal Ear,
is t’l?' lf ) R0y of the Middle Ear tmagnified).
; The Labyrinths, or Internal Ear (highly magnified).

of each side of the head.

d, Middle Ear,

. ot That part of the bonein which the
auditory cavity is placed has the densest structure of all hone
of the body, and has therefore heen called the petrous,” 0?‘
rocky part,of the temporal bone: In studyine the em" ’it is
neeessary to eonsider it as divided  into l‘-hr;c T»urtirrns, \’vhirh

(1(' called, from their relative positions, the exfernal ear, the
middle ear, and the infernal ear. ’

e (In the diagram, Fig. 41, A,
e first is not shaded, the second is lightly shaded, and the last
has a dark background.) :
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77. The External Ear.—The external portion of the organ
of hearing, designated in Fig. 41, A, includes, 1i1'st,, that uu.Lz.-r
part (@), which is commonly spoken of as the ear,” buf which
in fact is-only the pertal of that organ; and, secondly, the
auditory canal (D). The former consists of a flat ﬁc.\'ﬂ)l:_» piece
of-.cartilage, projecting | slightly from the side of the head,
attached to it by ligaments, and supplied with a few weak
muscles. - Tts surface is' uneven, and curiously curved, and
from its resemblance to a shell; it has heen called the zz(>{(§[{a/.
It probably serves to collect sounds, and to j.{i\'P.. t.hmx.*. an inward
direction ; although its removal is said not to mmpair the acute-
ness of hearing more than a few days. :

78. The auditory canal Fig. 41, A, D), which is continuons
with the outer opening of the ear is a passage, an inch and a
quarter in length, its inner extremity ]_»uin;ﬂznumlml hya (-ll:»sv]‘\.'-
fitting, circular membrane, This canal is of oval form, is
divected forward and inward; and is slightly curveds so that
the inner end-is ordinarily-concealed from view. The pun«:.h of
the skin which lines this passage is smooth and thin, especially
at the lower end, where it covers the membrane just men-
tm;;}. As in the case of the nostrils, a number of :»‘m:l.l],’ stiff
hairs garnish the margin of the auditory canal, and gnard 11‘,‘ to
some extent, against the enfrance of insects :mxl\ c'»hihe.r fo.rmgn
objects.The. skin, too, covering its outer half, 1is .Mrmsluul
with/a belt of little glands which secrete a yellow, bitter sub-
* stance, called ““ear-wax,” which is espeeially l:n‘.nnn.\;n_fns to sm;'(]l
insects. As the outer layer of this wax-like material L_.Tzus its
useful properties, it becomes dry, and falls out of -ﬂu: ear ‘.1'1 the
form of minute, thin/ scales, a) fresh supply ]l(}ln.‘_(‘fl'.l‘lllslu‘xl
from the little olands beneath. ~ In its form, the auditory canal

% O
vesembles the tube of an ear-triunpet, and serves to convey the

waves of sound to the middle portion of the ear. : :
80. The Middle Ear, or Tympanum.—The middle ear1s

i ar shape, b one-fourth
a small cavity, or chamber, of irregula: shape, about one-fou
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of an inch across from side to side, and half an inch long (see
Fig, 41, A, d)." From the peculiar arrangement of its various
parfs it has very properly been called the fympanwum, or the
“drum of the ear.” The middle ear, like the external canal,
contains air.

8l. The circular membrane, already mentioned as closing the
auditory canal, is the partition which separates the middle from
the external ear, and is called the membrana tympani (c), and
may be considered as the outer head of the drum of the ear. It
is sometimes itself spoken of as the “drum,” but this is incor-
rect ; since a drum is not a membrane, but is the hollow space
across which the membrane is stretched. This membranous
drum-head is very tense and elastic, and so thin as to be almost
transparent ; its margin is fastened into a circular groove in the
adjacent bone. Each wave of sound that touches this delicate
membrane causes it to vibrate, and it, in turn, exeites move-
ments in the parts beyond.

82. Within the tympanum is arranged a chain of remarkabla

“little bones,” or pssicles.  They are chiefly three in number,
and from their peculiar shapes bear the following names : gul-
lews, or the mallet; incus, or the anvil; and stapes, or the
stirrup.. A fourth, the smallest bone in the body, in early life
intervenes between the incus and stapes, but at a later period
it becomes a part of the incus. Tt is called the orbicular hone.
Small as are these ossicles—and they, together, weigh only a
few grains—they have their little muscles, cartilages, and hlood-
vessels, as perfectly arranged as the larger bones of the body.
One end of the chain of ossicles, the mallet, is attached to the
membrane of the tympanum, or outer drum-head, while the
other end, the stirrap, is firmly joined by its foot-piece toa
membrane in ‘the opposite side of the cavity. The chain,
accordingly, hangs suspended across the drum between the two
membranes ; and when the outer one vibrates under the influ-
ence of the sound-wave, the chain swings inward and transmits
the vibration to the entrance of the inner ear,




162 THE SPECIAL SENSES.

is not complete if the
re find in all instru-
side, through which

83. The musical instrument, the drum,
air within be perfectly confined ; we therefo
ments of this kind a small opening in the
The tympanum, or dram of the ear, in like
ans of which it communicates
This opening is a Narrow canal,
called the Bustachian tube, after

air may pass freely.
manner has ‘an ‘opening by me
freely with the external air.
about an inch and a half long,
the name of its discoverer, Tustachius.

ssage is indicated in Fig. 42,1,

84. The course ‘of this pa

FiG. 42,—SECTION OF THE RIGHT EAR.
A, The Concha. E, Incus, or Anvil.
3, Anditory Canal, M, Malleus, or Mallet.
¢, Membrane of the Drum, I, Enstachian Tube.
{the lower half.) G, Semicircular Canals
D, A small musele. H, Cochlea, or snail's shell,

directed downward and inward: its other extremity
the upper part of the throat.
closed, but whenever the act of swallowing or
place, the orifice in the throat
the cavity of the tympanum may then be renewed.

opens info
The passage ifself is ordinarily
gaping takes
is stretched open, and the air of
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85. The Eustachian tube serves, also, as an escape-pipe for the
fluids which form within the middle ear; and hence, when its
lining membrane becomes thickened, in consequence ,of a cold
or sore throat, and the passage is thus more or less choked u 1’
the fluids are unable to escape as usual, and therefore uccumllli
late within the ear. When this takes place, the vibrations of
the membrane are interfered with; the sounds heard appear
mufiled and indistinet ; and a temporary difficulty of llt’drix;(.'
which is known as “ throat-deafness,” is the result. 'ﬂxiill‘o:ntl;
resembles the effect. produced by interrupting the ibrabions ¢
a sonorous body, such as all are f;nuiliurlwiti '“ilfb :]l:];:::: I‘:f
placed upon a piano-string or bell when it is s’tru«"k t:he ;1:(> '»P(I:
sound is no longer fully and clearly emitted. But 1,.he primzln‘.y
use of this tube is to afford a free communication bebween the
middle ear and the exfernal atmosphere, and thus sec‘n-re zm.
equal pressure upon both sides of the membrane of the drum
ot: the ear, howeyer the density of the atmosphere ]llil.\" yarTy.
:11 from undue tension of the membrane, pain is experienced
in the ears, when ascending into a rare atmosphere, 4s in a bal-
loon, or descending into a dense one, as in a diving-bell, it
may be relieved by repeating the act of swallowing, f;om Li’mu
to time, in order that the inner and outer prcssu:e may thus
be promptly equalized. : ‘

86. The Internal Ear, or Labyrinth.—The most essential
part of the organ of hearing is the distribution of the auditory
nerve. | 'This is found within the cavity of the’ internal em‘-
which, from its exceedingly winding shape, has been termmi
the labyrinth (see Fig. 42, C). This cavity is hollowed out/in
dense bone, and consists of three parts; the vestibule (a), or
ante-chamber, which is connected with the other two; ,the
cochlea (b), or snail's shell ; and the three semicireular cmm)ls (©).
The manner in which the nerve of hearing is distributed is
remarkable, and is peculiar to this nerve. In the vestibule and
the canals its fibres are spread out over the inner surface, not of
the bony cavity but of a membranous bag, which conforms to




THE SPECIAL SENSES,

and partially fills that cavity; and which floats in it, being
both filled and surrounded with a clear, limpid fluid. 1
87. A singular addition to the me schanism of hearing is ;1 )
served within this membranous bag of the labyrinth. T11~j
consists of two small oval ear-stones, and a quantity of i‘lllt.
powder ' of a calcareous nature, which is called *ear-sand.
When examined under the microscope, these sz.mdy P:n'tlvclu:
are soen to lie scattered upon and among the delicate filaments
of the auditory nerve ; and it is probable, that, as the tremulous
soundiwave traverses the fluid of the vestibule, the sand 11\{:&
and falls upon the merve filaments, and thus intensifies the
8 o) (-‘\\l(bll
“)lggvulnmtllll; cochlea, or snail’s shell, wwhich eontains the flui c\l
but no membrane, the nerve branches upon & spiral ah.(l X A-V:z
manv as three thousand nerve fibres of different lengths have
l'n‘.t‘-r; cotinted therein; these, it has been thought, fm'nlll (t:u-
grand, yet minutely small key- “hoard, upon which sfrike all the
;/mlsicnl tones that are” destined to be conveyed to the brain.
The vestibule, it-is also supposed, takes n”t“w.m noise as dlh.-
tingnished from nwsical sounds; while the office of the \I”n,l‘_
circular eanals is, in part at least, to prevent internal echoes, or
reverberations.
: \é';. 'l,’lt‘m vestibule communicates with the chain of Innrw of
the middle ear by means of a small opening, called the “ oval
window,” or fenestra ovalis. Across this window is stretched
the nwml»mn(- which has already. been alluded; to-as being
joined to’ the stirrup-bone of the middle ear. Through this
- windoyw, then, the sound-wave, which traverses the external and
middle ear, arrives at last at the labyrinth. The limpid fluid
which the latter contains, and which bathes the 1‘1-1-nm.ml fibres
of the nerve of hearing, is thus agitated; the mrr\w--hln'(js are
excited, and a sonorous impression is conducted to the brain, or,
as we say, a sound is hearid
90. Protection of the Sense of Hearing.—From what has
boeen seen of the complicated parts which compose the organ of
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hearing, it is evident that while many of them possess an
exquisite delicacy of structure, Nature has well and amply pro-
vided for their protection. We have observed the concealed
situation of the most important parts of the mechanism of the
ear, the length of its cavity, its partitions, the hardness of its
walls, and its communication with the atmosphere; all these
provisions rendering unnecessary any supervision or care on our
part in reference to the inferior of the ear. But in respect to
its external parts, which are under our control and within the
reach of harm, it is otherwise. ~We may both observe the
dangers which threaten them, and learn the means necessary to
protect them.

91. One source of danger to the hearing consists in lowering
the temperature of the ear, especially by the introduction of
cold water into the auditory canal. Every one is familiar with
the unpleasant sensation of distension and the confusion of
sounds which accompany the filling of the ear with water when
bathing: the weizht of the water within it really distends the
membrane, and the cold chills the adjacent semsitive parts. It
is not surprising, therefore, that the frequent introduction of
cold waterand its eontinued presence in the ear enfeeble the
sense of hearing. ~ Care should be taken to remove water from
the ear affer bathing, by holding the head on one side, and, at
the same time, slightly c.\panxlmg the outer orifice, so that the
fluid may run out. For a like reason, the hair-ahout the ears
should not be alloyed to temain wet, but should be thoroughly
dried as soon as possible.

92. Caution.—It may be stated as a general rule, to which there
are but few exceptions, that no cold liquid should ever be allowed

to enter/the ear.. When a wash or injeetion is rendered necos-

sary, it should always be warmed before use.  The intioduction

of cold air is likewise hurtful, especially when it pours through
a crevice directly into the ear, as it may often do through the
broken or partially closed window of a car.

The avoidance of
this evil gives rise to another almost as great ; namely, the in-
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troduction of cotton or other goft stxb:\'t..n.nccrs into t-lﬁ ear tlo
prevent it from catehing cold.” Tl.us kind of protccgmu t,m»u‘s
to make the part unnaturally susceptible to ch:ln:,;cs Ufl t\u:p\n'-
ture, and ifs security seems to demand the cnntnu.mi‘( ]ll(\ink
of the “warm” covering. As & consequence r_.)f‘ its ‘7»1«,&:1)({.,’
sounds are not naturally conveyed, and the sensitiveness of the
nerve of hearing is gradually impaired. rem.” .

93. The chief source of imjury, 111‘)\\:(‘.\'6)“, to the .u:n. 71> : 1({1;1
ihe introduction of solid substances into the :1”11«1.1?01.\ (],ll\lt
with (the design of removing insechs or nt.ln-.r 1m~m~gn o jec ;
that have found their way into the ear ; or \‘\'MT “m](-lfllg{lt ui\‘
scraping out, the ear-wax. For (1[.\‘1‘\1301]1%& iur.vl;_(n '(\ ‘g]: ¢ ,),,1t
usunlly'sulﬁcient to syringe the ear gvm.ly with w mmf\\.Ll,‘(.?.,‘
the 11(:11‘1 being so held that the fluid fruslly‘ c.s?'u-pvs. ‘In. .17“ ;\:l
insect has gained entrance to th‘r), ear, it may nm{ b.u Ml, '«:«{\ ;)‘,
by pouring a little: oil npon ‘1t, and afterward removed b
syringeing the ear as just I]ll,.‘l\tlt.\n(fl.]. - .

94. Theremoval of ear-wax 18 generally mmucess..n_\, = -I,A ..1.1
we have before seen, Nature 1‘\.‘e_)\'i-lus_i.hat- l?l(? execess of It; (1-.\ :
become dry, and then spontaneously inl! out in Ll%e f‘\_u-m o \nltl.;
scales, The danger from the introduction of solid implemen ‘,b
into the outer ear is chiefly found in .t.lxc fact t-h‘fxtv the nn,;]flt—
hrane which lies at the bottom of it is very fl‘ugﬂfa, L‘“l‘-l‘. t ”1
any injury of it is liable to bu permanent, and to impamr pe
manently the hearing of the injured ear.
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SPECIAL SENSES.

QUESTIONS FOR TOPICAL REVIEW.

1. What do you understand by
2. State what is saidd of their v

abi
8. What is meant by general sensibility
t. Diseuss the sensation of pail. .. o..ceeevviennneris v s
. Of what healthful importance is pain 7.
5. 'What is meant by sj
1o 8 oceurrence
aid of the ¢
is the special importance of tonch
ate what you know of the delicacy of tonch. .

vliak do the sensations of temperature and w
sribe the organ;

5. Explain how we can smell

5. Show the function of the olfactory nerve .
7. Why is the af&mell so finportant to health 7.

s light affect the optic nerve?
aid of the eye aud its uses

ion of the eye s

How are the tears seereted, and what happer
State what you know of the eyeball

are the parts concerned in hearin

. Describethe external eav.s. . (oo 1. s v
. What is the office of the auditory canal 7.
. Explain the mechanism of the Tymnpanun
. What purpose does the Eustac

ian tube sery
To what is “throat deafness




CHAPTER X,

TaE VOICE.

Voice and Speech—The Larynx, or the Organ of the Voice—
The Vocal Cords—The Laryngoscope—The Production
of the Voice—The Use of the Tongue—The different
Varieties of Voice—The Change of Voice—lts Compass
— Purity of Tone—Ventriloquy-

. Voice and Speech.—In common ywith the majority of the
nobler animals, man~ possesses the power of uttering sounds,
which aré-employed asa means of communication and expres:
sion. In man, these sounds constitute the woice; In the
animals, they are designated as the ery. The song of the bird
is-a/ modification of its ery, which is rendered possible from the
fact that its véspiratory function is remarkably actives  The
sounds of the animals are generally, but not always, produced
by means of their breathing organs. Among the inseets, they
are sometimes- produced by the extremely rapid vibrations of
the wings in the act of flizht, as in'thelcase of the mosguito ;
or they are produced by the rubbing together of hard portions
of the external covering of the body, as in the cricket.

2 But man alone possesses the faculty of speech, or the
power to use articulate sounds in the expression of ideas, and
in the communication of mind with mind. Speech is-thus an
evidence of the superior endowment of man, and involves the
culture of the intellect. An idiot, while he may have complete
vocal organs and full power of uttering sounds or eries, is
entirely incapable of speech; and, as a rule, the excellence of
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the language of any people will be found to be proportional to
their development of brain. Man, however, is not the only

being that has the power to form articulate sounds; for the

parrot and the raven may also be taught to speak by rote; but

man alone attaches meaning to the words and phrases he em-
1»11)_\'3.

3. Relation of Speech to Hearing.—Speech is intimately
related to the sense of hearing. A child born deaf is, of neces
sity, dumb also; not because the organs of speech are imper-
foct, for he can utter cries and may be taught to speak, and
even to converse in a rude and harsh kind of language; but
because he can form no accurate notion of sound. And a per-
son, whose hearing is not delicate, or as it is commonly ex-
pressed, who “has no ear for music,” cannot sing correctly. A
person who has impaired hearing commonly talks in an un-
naturally loud and monotonous veice. These examples show
the necessary relation of intelligence and the sense of hear
ing with that form of artieulate voice, which is termed speech.

4, The Organ of the Voice.—The essential organ of the
voice is the Larynx. This has heen alluded to in its relation
to the funetion of vespiration; and, in the chapter on that
subject,.are figued the front view of thab, organ (Fig. 25), and
its conmection with the trachea, tongue, and other neighbor-
ing parts (Fig. 28). Tt is situated at the upper part of the
neck, at the top of the trachea, or tube by which- air passes
into and out of the lungs. The framework of the larynx is
composed of four cartilages; which renderib-at once very strong
and sufficiently flexible to enable it to move according to the
requirements of the voice. :

5. Thernames of the cartilages ave (1) the tzyroid, which is a
broad thin plate, bent in the middle and placed in the central
line of the front part of the neck, where it is known as the
pomum Adgmi, or Adam’s apple (Fig. 43, B); and where 1
may he felt moving up and down with each act of swallowing ;
(2) the erdeoid, which is shupml like g seal ring, with the Lru;;d
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st place(l postm'inﬂy (Fig. 43,F). At oy teristic cries. Below these, one on each side, are the vocal
the top of the ericoid cartilage are S cords (Fig. 43, F). They are composed of a highly (1‘*ﬁ‘
| . ‘ " \ > sed of ¢ ghly elastic,
situated the two small arytenoid carti- though strong tissue, and are covered with a thin, tightly-fittin
b ! : : ~ X OVELe at , tightly- g
lages, the right one of which is shown gl layer of mucous membrane. Their ed: el =

s> PN ; ; 5 are smooth and sharply-
in Fig. 43, C. These latter little organs PLy

‘ defined, and when they meet, as they do in the formation of
are miuch more movable than the other / sounds, they exactly match each other

two, and are very important in the pro- 8. If one or both of these cords are injured or hecome di
(s are in] scome dis-

duction of the voice. They have a eased, voice and speech are weakened ; or when the mueou
> 3 cous

PAll Al 4 srplzotl 10t - QAVOTY - ~ AT A
true ball and socket .]‘-"“t': and several membrane covering them becomes 1’,]11('](!'“(‘1], mn mns','l]luenwuf a

gmall muscles which contract and-relax i cold, the vocal sounds are rendered husky and indistinet. Wi

, . 8 : - : : Al st ct. 1en

with as perfect regularity and accuracy : : an opening is made in the throat below the cords. as not infr
SR Yok S, as not 1mire-

1S ) '3 .‘l A 7 ar o ~ v
as any of the larger muscles of the body. \ i quently oceurs in consequence of an attempt to commit suicide
6. The inferior of the larynx is lined Yeden 15 Rt poRathla ez vd . ST ; suicide,
: oo 4 4 ‘ possible except when the opening is closed by external
with a very sensitive mucous membrane, il pressure,

which is much more closely adherent to
the parts beneath than is usually the
case with membranes of this deseription.
The epiglottis (A), consisting of a single
leafsshaped piece of cartilage, is attached

. Fia. 48,
to the front part of ‘the larynx. IbIS gm0y opmms Tanvsx axo

elastic, easily moved, and fits aceurately [EBACHEA,
4 3 > A, The Epiglottis.
over the entrance to the air-passages B, The Thyroid Cartilage.
- v = 3, Arytenoid Cartilage.
below it. Its office is to guard these D, Ventricle of the Larynx.
. : . B, Cricoid Cartilage.
delicate passages and the lungs against T Right Voeal Cord.

: . . H, Thie Traches
the intrusion of food and other foreign S
articles; when the ach of swallowing takes place. It also assists

F1o. 44,—A View o¥ THE VOCAL CORDS BY MEANS OF THF LARYNGOROOPE

: PN ! . 9. The interval or space between the true cords of the voice
N T O1C0 3 constant e s - >3
in modifyng the voice. L = “"f‘""“”“’ varying, not only when their voeal funection is in

7. The Vocal Cords.—Within the larynx, and stretched exercise :

pa g X s \
, but also during the act of respiration. Every time

across it, from the thyraid cartilage in front to the arytenoid the lTungs are inflate 1
3 a ! =5 dre 1 J.tl.'(l t-]lU \'l"l"(‘ mnereases 1
: d, space increases to make wide the

cartilages behind, are placed. the two sets of folds, called the

entrance for the air -+ an PR = .
: trance for the air; and diminishes slighfly during expiration
vocal cords, ‘The upper of these, one on each side, are the s S :

So th ise little cor
o that these little cords move gently to and fro in rhythm

- . . , - o = - s _ B
false cords, which are comparatively fixéd and inflexible. These with the expansion and contraction of the chest in breathine
athing,

are nob ab all essential to the formation of vocal sounds, for they
have been injured, in those lower animals whose larynx Te-
sembles that of man, without materially affecting their charac-

These movements and others may be seen to take place, if a
8 b 16 & 30 : ; . ]
small mirror attached to a long handle be placed back into the
upper nar throat « T :
pper part of the throat; the handle near the mirror must be
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bent at an angle of 45°%,s0 that we may look “around the
corner,” so to speak, behind the tongue. The position which
the mirror must assame will be anderstood by reference to Fig.
98, A view of what may be seen under favorable eircum-

stances, duiing tranquil inspiration is represented in Fig. 44,

The voeal cords are there shown as narrow, white bands, on
each side of the céntral opening, and since the image is inverted,
The rings partly seen through
This little mirror is the

the epiglottis appears uppermost.
the opening belong to the trachea.
essential part of an instrument, which-is called the laryngoscope,
and, simple as it may seem, it is accounted one of the most
valuable of the recently invented appliances of the medical

P1o. 45.—~THE DIFFERENT PESITIONS OF THE YOCAL VORI,

A, The position during inspiration. B, In the Tormation of lownotes. €, In the for-
mation of high notes.

{0. The Production of the Voice.—During ordinary tran-

quil breathing no sound is produced m the larynx, true voeal
tones heing fortied only during forcible expiration, when, by an

offort of the avill, the cords are brought close b gether, and are
The space between them is

stretched so as to be very tense.
.d to a narrow slit, at times not more than v of an

then reduce
being forced

inch in width; and the column of expired air
ds to vibrate rapidly; like the strings
of a4 musical instrument. Thus fhe voice is produced in ifis
many varieties of tone and piteh; its intensity, or loudness,
depending chiefly upon the power exerted in expelling the air
from the lungs. When the note is high, the space is dimin-
ished both in length and width ; but when it is low, the space

through it causes the con
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Is wider and longer (Fig. 45, B, C), and the number of vibra-
tions is fewer within the same period of time. -

I. The personal quality of the voice, or that which enables
us to recognize a person by his speech, is mainly due to the
peculiar shape of the throat, nose, and mouth; and iiue 1‘1“\'(!1»}'\11(‘«74
of the air contained within those cavities. The \\:;xll.\: nlf the
chest and the trachea take part in the resonance of t-le' —\‘«wi;'l'
ll‘m ;1ir1\\'ithin them vibrating at the same time with the putx
above them. This may be tested by touching the thr &blLoe
breast-bone, when a strong vocal cﬂ‘urg is m:ull. : r_t['llllt tt:lclt‘l);tu'l:ll
the lips also are important, as is shown by the unnatural LolucQ
emitted by a person who has lost the f()l‘ll.l(‘l', or by one who 1;
:}!Yuctml with the deformity known as “h:u'r‘-lip.”~ 7Thie tnn.wm*
is useful, but not indispensable to speech ; the case of a \\'613:11;
is reported, from whom nearly the whole tongue had been torn
o.ut,, but who could, nevertheless, speak distinctly and even
sing. :

12. The Varieties of voice are said to be four in number;
two, the hass and tenor, belonging to the male sex ; and two,
;vlu-,.c',-ntmlhn) or fxltu, and soprane, peculiar to the female. 'l_‘h(,’t
L)\-:l{'llt.;.ini.l \'t):ce is l-]{etn:unu given to a variety intervening be-

o0 1@ bass ‘and tenor. In man, the wvoiee is strc trk-
deep ; in woman, soft and high. TIn infancy ﬂ"dl(.1;:)’":“:”:3:1
the voice is the same in both sexes, being of 1:11(: snpmnr:\':.n'i(-.tv
that of boys is both ¢lear and loud, and being susceptible of w:n.-
siderable fraining, is highly prized in the rl.mml survil::«:'.; of vtlm
church and cathedral. Af about fourteen years of age the \‘ni(-(;
changes, as it is termed ; fhat is, it becomes hoarse n;nl unsteady
])\ reason of the 1‘;l[>i\1 growth of the larynx. In the case of the
girl, the change is not very marked, except that the voice be-
comes stronger and has 4 wider compass;; ‘but in the boy, the
larynx nearly doubles its size in a single year, the \'noall()‘nrd;
grow thicker, longer, and coarser, and the \‘Auit:-:']u:mnnvs 1)1:;.‘4«*11.-
line in character. During the progress of this change, the use

of the voice in singing is injudicious,
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(3. The ordinary range of each of the four varieties of the
voice is about two octaves ; but this is exceeeded in the case of
several celebrated vocalists. Madame Parepa Rosa has a com-
pass-of three full octaves. ‘When the vocal organs have been
subjected to careful training, and are bronght under complete
control of the will, the tension of the cords become exact,
and their vibrations Deeome exceedingly precise and true.
Under these circumstances the voice is said to possess ¢ purity ”
of tone, and can be heard ab a great distance, and above a multi-
tude of other sounds. The power of a pure voice to make itself
heard was recently exemplified in a striking manner: ab a
niusical festival held in an andience-room of extraordinary size,
and amid an orchestra of a thousand instruments and a chorus
of twelve thousand voices, the artist named above also sang;
yet such was the puxity and strength of her voice that its notes
could be clearly heard rising above the vask waves of sound
produced by the full accompaniment of chorus and orchestra.

14. Ventriloquism is a peculiar modification of natural speech,
Which consists i so managing the voice that words and sounds
appear to issue, not from the person, but from some distant
place, as from the chimney, cellar, or the interior of a chest
The ventriloquist not only seems to throw his voice,” as it is
said, or simulates the sound as it usually appears at a distance
with but little motion of the lips and face, but he imitates the
voices. of an infant and of a feeble old man, of a drunken man
disputing with an exasperated wife, the broken Janguage of a
foreigner, the cry of an animal in distress, demonstrating that
the performer must be proficient in the art of mimicry. Ven-
trilogquism was known to the ancient Romans and Greeks; and
it is thought that the mysterious responses that, were said to
jssne from - the- sacred trees'and shrines of the oracles: at Do-
dona and Delphi, were really uttered by priests who had the
power of producing this form of spccch.

THE VOICE.

QUESTIONS FOR TOPICAL REVIEW.

1. Define your understanding of voice and speech, showing their distinction
vhat is speech an index
4. How is specch related to hearing?

4. Name and describe the organs concerned in the voice..,..... :
e s
5. Where and what is the epiglottis 2 coviviiiirariiisirreracnaiian
whation Rinw SR vies CRdas et b s
pon what does the quality of the voiee depend
0. Give the statement regarding the varieties of the voice

10. What is ventriloquism, and what mysteries does it help to explain 7.
11. What is the ordinary range of voice?...... T O




APPENDIX,.

Poisons and their Antidotes.

AccipeNTS from poisoning are of such frequent oceurrence, that every
one should be able to administer the more common antidotes, until the
sepvices of a physician can be obiained. As many poisons bear a close
resemblance to articles in common use, no dangerous substance should be
brought into the household without having the word poison plainly
written or printed on the label ; and any package, box, or vial, without
a label, if the contents are not positively known, should be at once
destroyed.

When a healthy person is taken severely and suddenly ill soon after
some substance has been swallowed, we may suspect that he has been
poisoned. In all cases where poison has been tzken into the stomach, it
should be quickly and thoronghly expelled by some active emetic, which
can be speedily obtained. This may be accomplished by drinking a tum-
blerful of warm water, containing either a tablespoonful of powdered
mustard or of .common salt, or two teaspoonfuls of powdered alum in two
tablespoonfuls of syrup. When vomiting has already taken place, it
should be maintained by eopious draughts of warm water or mucilaginous
drinks, such as gum-water or flaxseed tea, and tickling the throat with
the finger until there is reason to believe that all the poisonous substance
has been driven from the stomach.

The following list embraces only the more common poisons, together
with such antidotes as are usually at hand, to be used until the physician
arrives.

A eids.—Hydrochlorie acid ;. mwriatic acid (spivits of salt); nitric
acid (agua, fortis) ; sulphwric acid, (0il of yitriol).

ANTInoTE. —An antidote should be given at onee to neutralize the acid.
Strong soapsuds is an efficient remedy, and can always be obtained. It
should be followed by copious draughts of warm water or flaxseed tea.
Chalk, magnesia, soda or saleratus (with water) or lime-water, are the
best remedies. When sulphuric acid has been taken, water should be
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given sparingly, because, when water unites with this acid, intense heat in
produced.

Oxalic acid.

ANTIDOTE. —Oxalic acid resembles Epsom salts in appearance, and may
gasily be misteken for it. The antidotes are magnesia, or chalk mixed
with water.

Prussic Acid; oil of bitter almonds ; lavrel water; eyawide of po-
tassiun (used in electrobyping).

Anripore —Colil douche to the spine. Chlorine water, or water of
ammonia largely diluted, should be given, and the vapor arising from
them inhaled.

Alkalies and their Salts.—AMMONIA (hartshorn), Ziguor or
water, of amymonit.  POTASSA «—caustic potash, strong lye, carbonaie of
polassa (pearlash), nitrate of polassa (saltpetre).

ANTIDOTE —Give the yegetable acids diluted, as weak vinegar, acetic,
citrie, or tartaric acids d solved i1 water. Castor oil, linseed oil, and
sweet oil may also be used ; they form soaps when nixed with the free
alkalics, whiclr they thus render harmless. The poisonons effects of salt-
petre must be counteracted by taking mucilaginous drinks freely, so as to
produce vomiting.

Alcohol.—EBrandy, wine ; allspiriyous Liquors.

ANTIDOTE.—Give as an emetic ground mustard or tartar emetic. If
the patient eannot swallow, introduce a stomach pump ; pour cold water
on the head.

Gases.—Chlorine; carbonic acid §as, carbonic omide,, fumes of burning
chavreond, sulplwretted hydrogen, tlwminating or coal-gas,

ANTIDOTE.—For poisoning by chlorine, inhale, cautiously, ammonia

o (hartshorn).  For the othier gases; cold water should. be poured upon the
head, and stimulants cautiously administered ; artificial respiration. (See
Marshall Halls Ready Method; page 180.)

Motals.—Aniimony; tarlar emsfic; wins of antimony, ete.

ANTIDOTE. —If vomiting has not oceurred, it should be produced by
dckling the throat with the finger or a feather, and the abundant use of
warm water. Astringent infusions, such as common tea, oak bark, and
solution of tannin,. act as antidotes.

Arsenic.— While arsewis, Fowler's. solution, fly-powder, cobally Paris
green, ete. ’,

ANTIDOTE.—Produce vomiting at once with a tablespoonful or two of
powdered mustard in a glass of wi cater, or with ipecac. The autidote

is hydrated peroxide of iron. If Fowler's solution has been taken, Jime-
water must be given.
Copper,—Acdate of copper (verdigris), sulphate of copper (blue
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vitriol), food cooked fin dirty cop
% ul § Y copper wessels, or pickles
i Y elS, Or I\l(]\lbh made gheen I»._\'.
Antipore.—Milk or white i
A 5 —1 1ite of egos, with ilagi i
ggs, with mueilaginous drinks
tea, ete.), should be freely given. " ¥ driuks; (fseeed
Iron.—Sulphate of iron (copperas), ete
AxtiporTe.—Carbonate of s i
3 OTE. onate of sodain some mucilaci i

: : muecilaginous ¢ g, orinw

is an excellent antidote. - i O,
L”&d.—z etate of lea .

B> (,I], ; {ce ais of lead (sugar of lead), carbonate of lead (white Iead)
water kept in leaden pipes or vessels, food cooked in wess 1 with
]ulll, : o

ANTIDOTE.—Induce yomiting with gro
S (; Iulmirmg with ground mustard or common salt in

: vater. 1e antidote for soluble preparati 7 i » :
] > 0L ¢ 2 preparations of lead is Epsom salts:
for the IxIS(»Izllrlu forms, sulphuric acid lar ely diluted R

Merecury.—Ricklorids of mercury (co

s glazed with

{ sive sublimate), ammoni
o S . : ate), amvmoniated
mer .// Y (\\‘h.u, precipitate), red oxide of mercury (red precipitat e
sulphwret of mercury (vermilion) e
Axtipore.—The white of
A 5 B ite of eggs, or wh
ANt 2gs, 0 eat flour beaten up with wate
and milk, are the best antidotes. R
Silver.—Nirate of silver (lunar eaustic)
ANT i saspoonf i : ;
" 1moTE.—Give a teaspoonful of common salt in a tumbler of water
t decomposes the salts of silver and destroys their activity, i
Z\mc, -Sulplate of ztne, ete. (white vitriol). :
ANTIDOTE.—T romiti : i
e ) 1{ lhe”nmutmg may be relieved by copicus draughts
varme water.  The antidote is carbonate of soda administer { b
o octe ministered in

Narcotic Pois —Opium (1
ons,—Opiwm: (landanum, paregorie; #alts of mor-

G O T .

phia, Godfrey’s cordial, Dalby's o

c i o] alby's carminative, s Thoh ET

mixture o, soothing syrap, cholera

<\ & b
s), aconile, belladonna, hemlock, str 7
Atu Z ack, stramonivm,. digitalis,
hyoscicmus, nuwr vemicd, strychnine. ’ ikt ohcscco,
ANTIDOTE.—Empty . sfio
= Smpty the stomach by the most aclive emetics, as
mustard, alum, or sulphate: of: zi Tt ient e
S oy ) g ate Ane. 1¢ patient should be kept in
n, and cold water dashed on the head and shoulders

i - Y s i ; <o
must be given. The physic Py

an will use the stomacl icl
Pt Sogiven. THephY: : stomach pump and electrieity.
r poisoning by nux yomica or strychnine, ste,, chloroform or ether shonld
e inhaled to quiet the spasms. ek
Irrita: i 4
L nt Vegetable Poisons.—(Croton - 6il, oil of sawine, poke
0il_of lansy, ete. O

ANTIDOTE. —If iti
A ) VoI ry has tak ace, 1 71
oiage : niting has taken place, it may be rendered easier by
s s drauchts A T . if : :
: .1'u1]_'_, its of warm water. But if symptoms of insensibility hawe
b g ; - 3 : ‘. b v “ 3
& on withont vomiting, it ought fo be immediately excited by ground
. S = T | SO o T 5
mixed with warm water, or some other active emetic, and after it
3 Gl S

operati < e = Mo -
peration an active purgative should be given. After expelling as much of
g ] Cd & a8 1O
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the poison as possible, strong coffee or vinegar and water may be given

with advantage.
‘Poisonous Fish.—Conger eel, maussels, crabs, ete.
ANTIDOTE.—LEvacuate, as soon as possible, the contents of the stomach
and boywels by emetics (ground mustard mixed with warm water or pow=
dered alum), and eastor oil, drinking freely at the same time of vinegar
and water. Ether, with a few drops of laudanum mixed with sugar and

water, may afterward be taken freely.

Poisonous Serpents.—Amwn-.m:.—.\ ligature or handkerchief
should ba applied moderately tight above the bite, and a cupping-glass
should drink freely of aleoholic stimulants

over the wound. The pationt
The physician may inject

containing o small quantity of aminonia.
ammonia into the veins.
‘Poisonous Insects.—Stings of georpion, hornet, wasp, bee, ete.
AnpipoTE—A piece of rag moistened with a solution of carbolic acid
may be kept on the affected part until the pain is relieved 3 and a few
drops of carbolic acid may be given frequently in. a little water. The
sting may be remoyed by making strong pressure around it with the barrel

of a small watch-key.

Drowning.
MansHaLy Hanr's ¢ READY Mernop” of treatment in asphyxia from
drowning, chloroform, coal-gas, etc.
1st, Treat the patient instantly on the spot,
exposing the face, neck, and chest to the breeze, except in severe weather.
9d. In order fo clear the throat, place the patient gently on the face,
with one wrist under the forehead, that all fluid; and the tongue itself,
may fall forward, and leave the entrance into the windpipe free.
3d.  To excite respiralion, tarn the patient, slightly on his side, and
g ‘or stimulating agent to the nostrils, as veralring

in the open air, freely

apply some irritatin
dilute ammonia, ete.

4th. Make the face warm
upon it

5th. If not suecessful, lose no time s but, fo. imitate respiration, place
the patient on his face, and turn the body gently; but completely, on the
side, and a litle beyond, ; ther ‘again on the face, and S0 ON; alternately.
Repeat these movements deliberately and porsn\'f-ringly. [fifteen times only
in a minute, (When the patient lies on the thorax, this cavity is com~
pressed. by the weight of the body, and ezpiration takes place. When he
is removed, and inspiration oceurs. )

by brisk friction ; then dash cold water

iz turned on the side, this pressure
¢th. When the prone position is resumed, make a uniform and efficient
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Tes: ¥ % i
}:.r.xsme {!’Dﬁ._f] the spine, removing the pressure immediately, bef t
jon on the side. (The pressur Sl s
2, ssure augments the expirati
Bithe sifle. e g s the ewxpiration ; the rotafi
commences inspiration.) Continue these measures : ey
7th. Rub the limbs wupwar i T—
B ‘h!_ lhmh: upward, with firm gpressure and with energy.
e object being to aid the return of : -
g £ venous blood to the heart.)
8th, Substitute for ient’ S
., Subs » for the patient’s we ing, i
: s wet clothing, if possibl
COVErmg as ¢« el ) 2 e Reslee
sloak g as can be .um«mtl“\ procured, each bystander supplying a coat
u}‘_m , ete.  Meantime, and from fime to time, fo cxei e i
11(5 slurfalco lot the body be slapped briskly with the hand
9th. Rub the body brisk il it is ’ afih
Wi > the body briskly till it is dry and warm, then dash cold
water upon it, and repeat the rubbing,. e v

z insprration, let

id the i . o n . .
A\j(nl the immediate removal of the 11.1‘11(:1) , as 1t involves a dangerous
loss o ime—als the . . - Fe
4150, the use of bellows, o o A 8 ent ; also
5, orany Jorcing instru
o 0 8 me. 30,
1€ warm Z/(IUL, and all rough treatment ' ‘

The Care of the Sick-room.

The sick-r i
W'a k 180?1 S}lOl:lld be bright and airy, and *Sweetness and light”
ﬂoom: i." o ther th}ngs being equal, it is best on one of the l;" );'-r
g ". .t] 1¢ case of some ““eatehing ” disease on the top floor. I ltl :f
on the sunny side £ = el iete
- tcmlmmril]ms Tdu (.)f_t‘lm house. If for any reason the light of the sun
B | Y «)I)c avoided—as when the eyes are scns'i*iv; or have been
atec on—Ile i by L lits:
el l‘li ' el the light be shut out by a proper arrangement of
8 cu s. The air-s \ T &
o mrruws'.r The Au-a_up[-l_\‘ to be breathed by the si:k person
iy ! ﬂe. hose who, in health, find themselves ifi an impure . air
vi 71t ; they are not compelled er 1 ; -

1 3 . elled fo suffer from it ; i
el ] ompells n it ; but a sick person
I »I}]-A Lf*PM\lf: of recognizing the: bad quality of the air, 1'
relpless to free himself from it .

To kee o .
o keep the air e i
ALK ,11.“. 2 11 pure; t::e windows should be opened as often as three
8 & day, eare being faken to protect tl ient ;g 4
e S ect the patie p 3ing i
while the room is being aired PHRTTITRES 1R
Unless the physicit all di
. r“. ;,lph) sician shall direct differently; one window—that mosé
> from the bed—s ] o :
1 the bed—should be open an inch or more both day and
DI'E A ay and

n ‘_,’ht. and in 5easo 3 o which the sash shal 8 1oWwere(
3 ? d in all seas ns. The extent to whi h ash ve lowered
Sz : 2re

must be gove
governed largely by the wer ) 4
wifid. gely by the weather and the direction of the

A fire, in
, 10 an‘open fireplace, except in s
e i o sept in summer weather;, will be a gre
p towards keeping the air pure. The A ] g i
s : 3 1e upward enrrent throngh a chim-
r ]mu,‘,‘ obstructed, is equal to or not far below 20 l'bﬂd cubie feet
: » ‘ 20, c fee
% an outlet sufficient for a room occupied by ten persons

The inlet of ai
ot of a eve 3t {
air, however, must not be forgotten, otherwise the air of the
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soom tends to become both fmpure and rare. As our honses are generally

constructed, the inlet of airis best secured by a window-sash being low-

ered from the top.
Take special care that no stationary wash-1

convenience: is, improperly plumbed, and that sewer gas cannot by any

possibility escape into the sick-room.

Jdoorsito-create & current is mot an officient means of |

of the room without purifying it, and

yasin or other S':\\'l'l‘-t‘«'Illlfiﬂfl:'l

The swinging of
centilation, as it agitafesithe air
often disturbs the patient.

A draught of air is to be avoided ; it
the room requires-to be so speedily
exposed fo a deatight 3 neyer, when ¢
tintious and gradual ventilation.

Its-should. be borne in mind that eold air
t Tess needed in winter than in warm weather.
If awell person slumbers in the

will seldom oceur that the air of
chaneed that the patient need b
are has been taken to provide con-

is not necessarily pure air

and that ventilation is no

Sleep is‘a great necessity to the sick.
it will interfere with His=sound
The more they sleep the more favor-

day-time repose. ab night, but with the
gick this.is generally not the case.
the chances for their recovery: so that it will 1

able are t
how important if1s to avoid noise and jar in the siek-room, especially if

the diseaseds acute
Bearin mind that even slight noist
creaking of doors; whispering or nois
disturh o brain that is renidered sensitive by
The clothing next’ the skin should be change
health.
little disturbance as possible.

e readily seen

, as the rustling of garments, the
footfalls, may be sufficient to

pain or wakefulness.

] more frequently in sicks

ness than in

made, and with as
Under some conditions of dises

accomplished by haying two beds in the room instead of one.

The temperatire of the ropm mustybe watehed:
mometer should always be presernt; anil easily approached.
not to have it directly in the view of the patient.
should not be allowed to vary much from 65° F., unless the doctor ofher
wise directs.

Lot the furniture be-as plain and asfree fr
Movahle cavpets or riigs are better tha

om upholstery as possible

not many pieces are required.
those that are p('rmnlnem1)."?:si\l. Curtains

place in a sick-ioom : so are flowering plants and birds,
Florence Nightingale, howeyer, ma
and consents to the.comforting it

m exception in tl
invalids, ¢ flnence of a pet bird or two.
In recard to the admission of visitors and

strength of the patient and the kind of sickness :

depend upon the

These changes must be quickly and deftly
ase,the best welfare of the patient isl
To that end a ther-

It is Dbetter
The temperature

n

about the windows are’out of i
ag o general Tule§

e case of :-hrm:ic‘
|

R . |
i conversation, much will

al

u
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many

$31 + +} 3 3
times these are to be forbi Ldisquiett i 1
I rbhidden, as hay i ieti
3 a8 Naving « S e 3
; 3 £ disq ng nfluence,

Vhen ¢ 1ous 5¢ 1 wse, the s -1 I must be ave
TEOL lisea s1n th
: house, th itk-roo
W1 I void

VI GXCe] )S@ W e t t t
L1ose 10V the f th auient, an 0se h r
{ I v
e
B =

¢ in confact with the T :
housshold, especially the children. B P

this eare should avoid coming
g

Jear in mind that eve ] ' < £ S 2
304 I ¢ 1 3
hat e ytlung by )H'_'hl i contact with the sick is lia hle

to endanger the health of the well.

No articles in use by the invalid should be v
e sh e removed or used by other:
e ‘“I'l_l'jﬂii_l":»,HT‘I,)}::;I‘jr“‘l!w,. IP{‘: dishes and spoons should h; put i’:
- m:;]i.,_”_ : “.4:] ' .‘r|,, l.ll.u‘ll froma the room. The room itself shonld

gated with sulphur when the person is removed from it .

may be used instead of handkerchiefs .t()

es from the nose, mouth, and throat, These

and eve !
thus prevent the danger of conveying the
R o

Old pieces of muslin, e

receive the va.\nhnll.- di '(,'ll:H'
can be destroyed by fi ‘
dis

se to others.

1

“Taking the breath™ 1
aKing the breath and kissine 101 idd
kissing should be avoided by those in at-

tendance upon the case.

The bottles of 1 1c1 1 JLACT Temnders ( 11ess S 1
i\ € C 1 1l
1 remind, f il sl .l, i

convenient, be w s far as

Suel 1 hdrawn from the view of the sick

Stuch as are to be kept alwayvs g

way wpon a tidil '-'. ,\11' dl\\ll_..\fd? hand, should be arranged in an orderly

Ml l'.i\:\ ‘:;(rs\r.%:'w,ll bed-side table. The sight of a siphon-bottle t:f

room, but the \(“Jl.hd ’|{:_"”-Jl‘(”t ']';!,t.ix'n-hw that may b :""['1 ill. the

e essels. containing milly, drinking=water, cte., should be
7

Disinfection.

Filth fos

moved as soon as possible,

5.0r produces. certain. diseases ;

W1 ! it should therefore be Te-
come into play, as they ha ilh n it is diffieult to remove it, disinfectants

. play, a ¥ have the power to-tob it of p o O
making fardo. power to-rob it of some of it

But let it be re ! s dis
) -,,_' l_'t it he rfm(,mlu‘rml that disinfeetion is not cure: i
substitute for cleanliness and pure air ' P

moval of filth: an I'he true cure is the re-

L swhen our h 3
diiace whas tha Gl 1en. on homes are concerned in some question of
ge where the filth is out of our sight, it m : :
- : Bt sight, it may be necessary ;
and employ the plumber or some other artisan ) = s
ther artisan,

In times g 1 S & ) 1 sk I
1E% me by t was the us S i
o & ’ § the eustom to mask ad s
I N i i as 0% sSmelis 4 i
P‘-‘Nl]L’b_. cofi 3y l‘.’l-.\_‘t;;ll‘l”:l, and the like e e

. Thase A
for most per These are not now much used

ons have come idaret A

not remove but si ve come to understand that the fumes thus created l?
Ol - ut stmply overpower the evil odors o
Jher 2

r has adv: .
S 3 anced to such a-point Ay
sifbstuiices, u point that various pungent chemical

tormerly not well knov 2 SN (
or] W nowi,
1 i be furnished at sm all 208t an 1

S;lbi‘.{l.l -85 llave 3 y in vary r de ees, 1w CCK ¥ ) 5,
ces hay ¢ the power in varying degrees, to checl il 1
2 2 2 O0ors,
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Carbolic acid, chloride of lime, and Labarraque’s solution are among the
best known of these, but there are also certain of the salts of iron and
zine and the permanganate of potash that may be used. Sulphur is much
used for the fumigation of rooms that have been infected.

Another cheap disinfectant is a solution of ¢hloride of lead. It is in-
odorous; effective, and; the cost is small. Take half & drachm of the
nitrate and dissolve it in a pint ormore of boiling water. Dissolve fwo
Irachms of commaen salt in & pail or‘bucket of water: pour the two solu-
tions wgether and allow the sediment to sink. A cloth dipped in this
solution and hung up in'a room will correct a bad odor promptly, or if the
galution be thrown down a drain or upon foul-smelling refuse, it will have
the same effect,

The room to be purifiecd, with sulphur should be made as tight as
possible, so that no fames can escape, either by window, door or chimmney.
Put three pounds of sulphur in an iron pot, which should not stand upon
woodwork or carpet; lest they be burned, but in a large pan of ashes, or
upon a layer of bricks ; on this sulphur pour a table-spoonful of aleohol
This is then set on five, and everybody immediately witlidraws from the
room. The room should remain closed ten hours, after which it should
be thoroughly aired before it is oceupied, forthe fumes of the sulphur are
irritating to the lungs. :

The chemicals abové mentioned should’ be known and labeled as
poisons. Many persons have been injured, if not killed, by incautiously
or ignorantly drinking those that are of a liquid form.

Heat is one of the best, if not the best disinfecting agent. = Articles of
bedding and furniture that caniot well be treated otherwise can be purified
by a long exposure to a temperature of 240° F. In some cities, especially
in England, farnaces are made for the reception of bulky articles that
have become infected.

Fresh pure air is another powerful agent. If woven fabrics, clothiug
and the like are for a long time aired out of doors, they cease to be
infective ; probably by the enormous dilution, if not. destruction, of the
elements of danger.

Certain diseases are ‘‘catching”; they have the power of spreading
from one person to another, chiefly by the particles that pass off from the
body of the patient. Among these diseases are small-pox, measles, scarlet
fever, and diphtheria. . The articles that are worn or used by the patient
become ‘*infected,” and they should be disinfected before they are used
by others. As a rule, of course, a doctor will be called in to attend to
these diseases. When that is so, follow his directions as to disinfection
as well as every other part of the trestment of the case. For substances
that are not injured by being washed, a good and cheap disinfectant is
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sulphate of zine (““white vitriol ™) and common salt dissolved in water,
boiling-hot if possible : using eight table-spoonfuls of the zinc and four of
salt to the gallon of water. This is useful for clothing, bed-linen, towels,
handkerchiefs, ete. After these articles have lain for an hour or two in
this solution, they should be allowed to stand in boiling water before
being washed. Infected articles that are of little value should, of course,
be destroyed by fire.

The United States Treasury Department has published the following

formula for the disinfection of the rags coming from Bgypt: 1. Boiling

in water for two hours under a pressure of fifty pounds per square inch ;
9. Boiling in water for four hours without pressure ; or, 3. Subjection to
the action of sulphur fumes for six hours, burning one and one-half to two
pounds of zoll brimstone in each 1,000 cubic feet of space, with the rags
well scattered upon racks.” - Either of these three methods is accepted as
sufficiently thorough to prevent the spreading of cholera by means of
rags.

Emergeneies.
« The readiness is all.”—Havver

The life of many a child has been saved by the fire-drill in schools,
and great good has been done on shipboard by a drilling of the crews.

If in a building filled with smoke, get down on hands and knees and
crawl to door or window.

In a cellar, well; or vat where carbonic acid can collect, the true posture
is to stand erect. If a candle, on being lowered into a suspected place, is
put out; you may know that there is danger to huinan life.

Burns and Scalds.—The secret of the best treatment of these in-
juries istoexclude theair from the wounded surfages. When they are slight,
and fhe skin is not destroyed but merely blistered, prevent the displacement
of the skin as much as possible. Let the blisters be punctured, if neces-
sary, to let out the liquid, and then keep the skin in place by cotton cloth
or lint, wet with a solution of one teaspoonful of carbolic acid in a quart
of water, or a strong solution of baking soda. The cloth should be kept
wet constantly, but do nof irritate the wound by. taking off the dressing
too often.

Fxtensive burns are much worse than deep burns. In the former case,
the outlook is grave and the patient will probably require the best aid,
both medical and surgical, of some physician.

scars after Burns,—If a burn be on the face, neck, or near a
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joint, it is not well to Tasten the healing process, on account of the con-
traction that always takes place as le sear is formed.

¢ Pire is a source of danger, and is very destructive to life at times.
Spontaneous combustion of the human body whon saturated with alcohol
aleoholized body does burn more readily
than one'free from inflammable fluid. When a lady is on fire, she should
not, and ought not to be permitted to run ; that fans the flames amazingly.
aid down, and rolled up in the nearest woollen article,—rug,

is a myth,though perhaps the

She must be 1
coat, or blanket. Sfch wrapping up in a non-inflammable article is a
most effective method of extinguishing the flames. Immersion in water

is, unfortunately, rarely practicable, " —Foths ryill.
Iluminating Gas is dangerous in two ways. If it escapes into a
tightly closed room’ in sufficient quantities, it causes the death of the in-

mates by suffocation, unléss some one from without discovers the perilous
situation.  If not too late, remove the patient into fresh air, undo the
dlothing, dash cold water on the face and mock, aud employ artificial res-
pimﬁo:;, a8 in drowning {see p. 180). Again: If it escapes freely into an
apartment, it forms an explosive compound by mixing with-the air. «If
then a light is unguardedly taken into-the place, an explosion that may
be destructive to life will result, = Always thoroughly air any reom that
has the odor of escaping gas before.a light is taken in.

¥ erosene s the cause of evenmore accidents” than gas. Toomuch
carecannot be takendn its use. Buy only that which has been tested,
but remember. that not all that are marked as < safe” ave truly so. If a
responsible oil-man certifies that the oil will not *“flash” under 140°, it
may be regarded as safeif properly nsed. Tamps should be filled only in
the daytimeé. Never attempt to fill a lamp that is lighted, and never put
kerosene in the stove for the purpose of kindling a fire. Very small lamps
are dangerous, as also is a Tamp that has burned a long time; and has:but
very little oil in it.

Frost-bites.—Keep away from the fire and in'a cool room. Rub the
nose or other part that has been ‘“bitten” with snow or ice-water until
the Blood is again warmed and circulating in the part. Chilblains should
not be brought to the fire ; if the skin is unbroken, it should be hardened
by brushing it over with aleohol having tannin in it.

©uts,—Thess, if- severe, should be prompily. attended by .a physician,
but every one should know how totreat small wounds. Tearn the differ-
ence between the two kinds-of bleeding, called * arte ial” and *fvenous.”
Arterial is bright red and comes in jets (or with throbs corresponding to
the pulse) ; venous is dark colored and flows continuously. In the former,
press on that side of the wound nearer o the heart ; in the latter, on the
further side. Or, pressure may be made over the wound itself with the
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this may stop the loss of blood from small arterics as well as

from veins. Loss of blood from arteries is apt to be more rapid and dan-

rous than that from veins, and when the cub vessel is a l:;l‘:l- one, the

of the surgeon will ordinarily be required in order to close the
bleeding artery permanently and securely.

It is well, in every household, to have, in some handy and well-known
place, some strips of old muslin and some lint, or H:LI»;’IIH:, a bandage or
two and some adhesive plaster, a soft sponge, and negdles and Hn‘um?iu a
?x.nsin:i or box by themselves. In this way, valuable time may be saved
1J|I] t::h:lx\;].:;lllllzxg of bleod, flowing in consequence of some accidental cut

Fits or Convulsions.—These may be trivial or grave. If it is a
young woman, the attack is probably hysterical and, as a rule, not dan-
gerous, and a sprinkle of cold water will bring relief. If the patient strug
gles with regularity of movement, and there is bloody froth on the lips cit,
is a case of epilepsy, and requires a physician’s ;uuv-ml:uu:v. ."\h-n.n'.\"l.x;lv
protect the head from injury by putting a pillow or some soft arficle hvnn:;nt}’x
it; a cork introduced between the teéth will prevent the biting of the
tongue.  Prevent the person from falling or iujuring !eémse:ll'alun «l«;
not attempt to foreibly hold him quiet. : o

.In r]xil.nlnzn, apply ecloflis dipped in water to the head ; disturb the
vllnlld as little as possible ; do not use a warm bath until directed by the
(LOCTor. :

l“:lilll.ilnl{..".—Thisnt‘r!llf’a‘ when the blood is deficient in the brain. The
proper }\oslt'.ou, therefore, is upon the back. Let the window bé opened
to admit frésh air; fanning, and the sprinkling of water are usaful. If the
clothing about the chest is tight, let'it be loosened.  If the I’:xin; nu'\lr%
at church or some public gathering, remove the person promptly lOv lth;:
outer air : for foul air is frequently the cause of the tx'nu‘;lv. )

Vertigo.—Thisis “a rush of blood to the brain.” The body should
!-u placed in thewsitting posture, with fhe head ereet. If the Hlood eseapes
into Fhu: brain by reason of the rupture of a blood-vessel within liiljc
tase is very grave, and the physician should be summoned at (211(»0
Me:m\\'h.ll':, let the position of the body be as aboye stated. Apoplexy 1\,
:::;:‘n, in very many cases, by the helpless condition of an arm or 1':;::, or

Sunstroke is seldom produced in this climate in persons who have
not lzbored too hard. Fatigne and sun-heat are commonly the '('Jin“c-' ;L' S
of sudden prostration in summer ; although * heat-stroke n;}'w t:mjl.n'vi(lh
an :x.rtiﬁ‘-inlly-huuiul atmosphere, without éxposure to the 511;1. I;l 1'}*“
tn-n}‘uws, the least possible exertion is by the natiyes put forth d.urin" t]:
midday hours. On very hot days, therefore, avoid fatigue and ];ﬂ;)r il;
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{hie open air as much as possible. Keep the head cool. If any unus\utl.
1'14/\1[‘;‘“11 comes on, apply cold water to the head and neck. Itl.v{
dizzy feeling B 0T SRDY i oo i
wrson falls (l‘m(‘unsvi()lls and the skin is decidedly hot and dry, he .5110.\1 (
}‘t ' ak l; to o cool place. If the face and head are red and hot, apply ice-
3 TanC ) e d - e . :
ator. on |cloths,, ~1f pale, give stimulants gradually and use cold water
water oths. ale, ¢
ST oL Ul r > . .
‘1':1"!»3») may be caused by & fall or a blow upon the head or the pit of the
Shock ma NS ) digr C1e} kEhe
ach. Tt is known by slowing of the pulse and respiration ; the fa
i The head shounld be placed low, some

is pale ¢ e skin hecoties epol.
R armth applied to the surface of the

ammonia in water be given and W

l,v()l'ly.
The Home and Health.

3 - .
The location of the house should be airy, dry, and sunny. :
A : ¥ ion i -essary, i der secure proper
i Jevation is necessary, in order to sec
cortain amount of elevatio \ o i
. ‘ jot' fall upon. the house, as sunlight is

Paing »o much shade must 1 ; i
i Young children, as is

very necessary to a proper degree of :\11'1'!11:}1 vigor. e
well known, especially profit by the tenic lnﬂuc.m:e of su .g,w . .
The cellar is an important part of tl}c dwelling 3 ﬂw!“umh ,‘]\}1.11 (‘l e
be faken for its ample ventilation, it will be the source ﬁ»oml\\ \ln.lllws ff
plied much of the air breathed in the upper chambers u? t 10"1? ‘.Il e
the cellar is‘damyp the house is liable to ll.t‘\tt)u_u;- 80y and ;f L\ 1,,,%)(1“;:“ =
stored in the cellar, an especial degree of care 18 needed to ventils
ﬂ“;r;:‘)‘iilll:’(‘ ‘“';‘l wiI:blt:‘::.'t\.‘—‘\n English writer has stated that ¢ the most
important part of ﬂxc- honse is the drains.” This, :;ot :iu)u:;t,ns:::utliz
strangely to the ears of many, who :mvc fbic]eu ]]:r):\:f, l,mdly(,t e
ar - drawing-room as the true centre ot the house, : t it i8.
lf:)‘(l»]]::no:x?:g, \\iiu-n we reflect that will} a bad systf-m of (}nu‘m'ngt‘: tlo a
xyid ds in peril of seyeral forms of disease t Tat,
» of anxiety; and when severe, 100 often
such as typhoid fever, dysentery,

house every dweller therein stan
mild as the cases may be, are a SOurce
Lave a fital termination. Drain-d 8 . s GyRelery,
:lilohthurir\, and scarlet fever, often destroy entire f.n.rml‘u:s.‘ 'I"}:s]fj“nllb;:;\:.::
do not always spring upen a home tln'ougl.x defectiy 0. mm?,, ), )
they do, they fi requently show themselyes in a very \’lo]v?u:' :‘:r:v 1.4
Drainage (as applied 1o dwellings) consists in convo;yl'n.c e
house the liquid and solid impurities that would uthcx. wwat. Lr il
or near the dwelling. Waste is a necessary nucmnpmnme}? : : th; o
life, to the preparation and the taking ‘m fc..od, 1.,c3 me'lt-‘lr_w't .ulv;o‘mwria]. 0}
to bathing and other simple acts of dufl‘\' .llie. 16 \~:at§lcx;f;)ru i
houses tends to decay and to become offensive. It must, .

APPENDIX, 189

only be put out of sight and smell, but must be removed so far away that
it cannot return in the form of dangerous, invisible gases of decomposi-
tion.

The best house-drains are made of iron or glazed earthenware, carefully
selected and well laid. The joints of the pipes should be gas-tight. The
soil-pipe should be carried up to and through the roof. All the waste-
pipes from basins, etc.,, in the rooms should be joined in a gas-tight
manner to the soil-pipe; and each and every basin and other fixture
should have a separate frap. What is a trap? It is a device’ that is
designed to retain a certain portion of the water running through it—
called the *‘water-seal ”—so that the ascent of air or gas, from the drain
back into the room, is prevented. It “traps” the sewer gas away from
us. Whenever a fixture has been used and there is not, beyond all doubt,
a sufficiency of water to fill the trap, additional water should be poured
in, Traps are of various sizes, and of an infinite variety of patterns and
patents, and must vary greatly according to their situation, but one thing
should be made sure of in their use, namely, that they hold not less than
two inches of water as a ““seal.”

There is at almost all seasons of the year an upward, because warmer,
current of air through the main pipes. It is therefore better to have a
fresh-air inlet pipe near the point where the drain leaves the house-wall.
This helps to prevent the unsealing of traps. It also brings about a purer
condition of the air in the interior of the system of pipes : so useful is
this air-current through the soil-pipe that if applied there is little danger
of the escape of sewer gas into the living rooms.

What is sewer gas or sewer air? It varies greatly in different places
and at different times. It is not a definite gas, like oxygen, nitrogen;
etc.; but varies in composition, and what is still more worthy of note, it
varies in its dangerous qualities. It is not always offensive, althongh it

is generally so; ifs odor has been described as being ¢ sweetish and
sickish.” Tts dangerous qualities have not yet been detemunined by chem-
istry or the microscope, but one practical poinf may be borne in mind,
namely, that when a case or cases of contagious disease occur in any
house along any given line of sewer pipes, it is best to use disinfectants in
the drainage of the other dwellings along the same line of sewer. Chil-
dren should avoid playing over or aronnd the sewer gratings in the
streets at all times, and especially when scarlet fever and like conta-
gious diseases are known to be in the neighborhood, for the exit of
sewer air at these points is always very free, unless it be directly after a
rainfall.

One other point must be remembered, that the best laid system of
house plumbing is not indestructible. In the course of time, defects will
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arise, breaks will oceur; for this reason it would be well for every hounse-
holder to haye an examiination maide at intervals of every joint and along
the whole line of the house conmection with the seywer or drain.

It is thought by many that sewer gas is not found in the country
because there are nosewers : they haye been misled by the word. If the
words *drdin air” or * filth gas™ had been adopted, the universal pro-
duction of this injurious substance; in close connection with every abode
of man, wherever loeated, might have'been better understood. In country
liousas there are, perhaps, fewerdangers, of contamination of the air we
breathe by  waste products, beeause there are fewer water-closets, wash-
basins, sinks; ete., and the rooms are less exposed to impure air.

But in the country danger is apt to come by or through the pollution
of the water supply. The well, which furnishes that cool and refreshing
draught, is the point to bel wafched. Itds convenient to have the well
near the house, becatse when snow is on the ground and the weather is
cold, the distance to. the well from the house is a watter of no small
oment./ Near the house must be the stable and pens for animals : the
waste from the house goes upon the ground, and not very faraway from
the house : the chamber slops and the more offensive matters go intoa pit,
which must not be too distanf. Theresult of all these conditions isa
pollution of the soil at-all these points—a pollution which spreads with
every rainfally andavhich, sooner or latery reaches the well 3 yet the water
may appear as pure as ever. It only remains {0 liave the snitable disease-
gern lodged in this polluted territory to bring down the whoele household
with a/féver.| This is the kind of soil-pollution which is hard to cure, and
whichy in long-settled countries, causes laws to be enacted reguiring all
yaults for the reception of house and human waste to be made water-
tight, so as to save the soil from its poisoning influence.

This is the kind of poisoning which, in the Dark Ages, caused so much
unrighteous persecution of the innocent. In those days, no cam whatever
was taken in the towns, high-walled, crowded, and unsewered, to protect
thie water supply from pollufion: ‘asa result; some terrible epidemic of
fover would arise. Then the angry populace would, in their ignorance,

”

ery out: ““The Jews have poisoned the wells.” The wells were poisoned,
no doubt, but the Jew was no more worthy of blame than were his
adousers, | Nevertholess, the! Jews weré not spared :. they were robbed,
imprisoned, executed.

Drainage in the city is a comparatively easy problem when the city’s
sowers are laid in the streets. In the country it is more difficult, and on
this accotint the fewer fixtures or “modern improvements” there are in
the house the better it will be. There should be no less care within the
country house, where waste-pipes are pub in, than in the city house.
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The material should be well selected, tightly joined, and properly ven-
tilated.  The water-closet should be remote from the house. j-”n-th—
closets are better than the ordinary vaults—house-waste from kitchen and

laundry should he taken to a considerable distance from the house, and
~ A . . . . i =
far away from the well, and either deposited in a water-tight eesspool or

conveyed away, by a system of subgoil drainage tiles, arranged se as to
fertilize some unoceupied plot of ground.

On Going into the Country.

To spend the summer in the country would be the choice of all city-
d\l-.'- llers, whenever their purses will permit of it. And there are not a fow
advantages in such a course ; the change of scene is good, the n ains
and the seaside give a purer and cool-‘:; air: an air :I{;;;f(l'irbxl\l'Li.c/r\‘:':(n?;}']‘:t::x]«;
aids in restful sleep at night, so different from the midsnmnwrt»tnu.xsphcr-.z
in hot cities. There are fewer excitements in the conntry ; we do not
**live so fast,” and there is full scope for healthful life and activity in the
open air, with the green and blue of nature all about us, instc:uf of the
monotonous walls of towering houses.

But this course, pleasant and helpful to so many, is not without its
danger. Many who ““go away ™ on vacation are brought home sick on
account of fever or other sickness caused by defects and faults of drainage
existing in these temporany summer homes. Searcely a year goes by that
one or more suminer resorts have not gained the ill name of being the
hotbeds of typhoid fever, dysentery, and the Tike. :

In view of this, how important it becomes that we eéxercise judgment
and seek skilled adyice in the selection of our summering p]zlt'('s.. :

Again, there is another danger that must not be overlooked. Tet us
suppose that the summer vacation has passed by without aceident; that
we return invigorated by the experience ; and that the home. in the city
has been empty and closed during our absence; what has happened that
the airin the rooms newly reopened should be foul and stifling ¢ This
l{ilﬁ taken place ; the water that stands in the traps of house [;xpcs. and
shuts off gases from the sewer; when the rooms are in use and wateris daily
entering the different wash-basins, ete., has during our absence I)(’(f;l
evaporated. For weeks, perhaps, there has been no *“ water-seal” in the
traps, and the ascent of sewer air has been going on continuously, so that
not only is the air utterly unfit to live in, butall the vurmin.., carpets,
and other absorbing materials have become saturated with the pollu-
tion thus allowed to enter. TLet it be remembered that when a sink, ete.,
is mot in use, it is gradually losing the trap-water by the evaporation.
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What is the remedy, you will ask, for the cond%tion of thing.s caused by
closing up the house, as above stated? To t!'us the reply is, that the
house shonld from time to time be opened and aired, and .\\'aber shon}d be
poured down each and every sanitary fixture, in sufficient quantity to
renaw the supply of water in the trap of each.

GLOSSARY.

Azp-po’MEN (Latin abdo, to conceal). The largest cavity of the body, con
taining the liver, stomach, intestines, etc.; the belly.

An-sor'BENTS (L. @b and sorbes, to suck up). The vessels which take
part in the process of absorption.

As-sorP'TION. The process of sucking up fluids by means of an animal
membrane.

Ac-com-M0-DA'TION of the Eye. The alteration in the shape of the crys-
talline lens, which accommodates or adjusts the eye for near and remote
vision y

Ad'to, Laorio (L. lae, milk). The acid ingredient of sour milk; the
gastrie juice also contains it.

ArL-sulaeyN, or Albumin (L. albus, white). An animal substance resems-
bling white of egg.

AL-30'MI-NOSE (from albumsn). A soluble animal substance produced in
the stomach by the digestion of the albuminoid substances.

A1-30'MIN-0ID substances. A class of proximate principles resembling
albumen ; they may be derived from either the animal or wvegetable
kingdoms.

Ar'1-meNT (L. alo, to nourish). That which affords nourishment ; food.

AL-1-MENT'A-RY CA-NAL (from aliment). A long tube in which the food
is digested, or prepared for reception into the system.

Ax-zmsarngriics (Greek, av, an, without, alo¥yoia, aisthesia, feeling).
Those medicinal agents which prevent the feeling of pain, such as
chloroform, laughing-gas, ete.

AN-1-MAT/0ULE (L. animal’culuwm, a small animal). Applied to animals
which can only be seen with the aid of the microscope. Animaleulum
(plural, animaleula) is used with the same meaning,

A-orrA (Gr. dopréouar, aorteomet, to be lifted up). The largest artery of
the body, and main trunk of all the arteries. Tt arises from the left
ventricle of the heart. The name was first applied to the two large
branches of the trachea, which appear to be lifted up by the heart.

A'que-ous Homor (L. aqua, water). A few drops of watery colorless
finid occupying the space between the cornea and crystalline lens,
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7 . ) 'y
a'xorp MEM BRANE (Gr. apixvm, arachne, & cobweb, and &ldag,
A-RACH M BRANE AN . P
: idos, like). An extremely thin covering ol the brain and spinal cord.
e U,‘\', ) > Je £ &  § d ‘

ies betwee s davrw mmader and the pia malter.
A]f'tu.l_:?\]";'t-;\u !;‘..1)1.\L {jitcrnlly, “the “"’f". of ]'{l' 3 Y vnkn:;xlu given to the
peculiar appearancs presented b_\'/a section of L.':s: m:j s um.\ ey
An'reERY (Gr. dijp, asr air; and r//pzu-f terein, to cr..m :x\}x)-. p: ..]li',\- thle
which blood is conveyed away from the heart. 1t was supposed by
ancients to contain air ; hence the name.

¥ fie to fi a joint), The more or less moy-
An-rio-u-ta'rIoN, (L artioulo, to form a  JOME)

able ur 10 mes, ete. 3 4 iOllln
ble union of bo g € ’ g w . ¢ toher) [wo
A~y -NOoID. L AR/ TI-LA-GES {Gr. gprrewa arutaina, 8 sitcher ) Wwo
A-RYT E-2 = 4 A ., ; : | ; B
>m,\ll carti e of the larynx, resen il g the m uth of a l)ﬂl her.
f art 1s ¥

( \tmiliss like). The conversion of food
AssnrralmioN (Lo ad, to, and similis, like).

into living tissue,
Av-pr'ioN (L. audio, t0 hear). : Rl
Av'prro-ky NERve. One of the eranial nerves; it 1s
U ~4U% A B 02 -

The aet of hearing sounds,
the special

perye of hearing. : v ke
R/ prone (L. auris, the ear). A cavity of 1'1.‘. heart. e
N Bantic. baris, heavy, and ovos, fonos, tone). A Variewy
Bar't-roNE (Gr. papuc, 8, '1’1
i y g bass ¢ JENOT.
of male voice between the bass and te .
K A vegetable narcotic poison. It
i ¥ig the nil. and thus inereasing the
has the property of enlarging the pupil, an : : g
1"11ixn4 v of the eye ; so called from its use by Italian ladies.
PLIEIRIC e eye; S0l : : o
i ‘ prominence). T he name of the fourth

3pL-nA-DON'NA (It heautiful Jady):

; ( i 4wo, and cuspis,
Bi-cos'pin(L. bi, two, and J . » R
and fifth teeth on cach side of the jaw ; possessing U0 1\Ilmlulmu ‘“ .;\i‘ ;

o jar secretion P the liver ; & viscid, yellOwis

3ire. . The gall, or peculiar secretion of the liver; 5

fluid, and very bitter to the taste. ot
Broxou/t (Gr. Spoyxos, bronkos, the windpipe).
or branches of the trachea ; one enters each l“t"" o it e
Broxer'i-at- Tusks.. The smaller branches of the trachea with C
substance of the lungs, ferminating i the air-cells. (INICD

Broxcn-1'T1s (from broncliit, and itis, a suffix signifying n: am o
2h0UL v » (A0 - A : :
f the larwer bronchial tubes; a ¢ cold ™ affecting the

The two first divisions

An inflammation o

Inngs. I T
CAr-cA'RE-0US (L. calz, lime). Containing lme.
Ca-¥A! (I). In the body, any tube/or passage. ! o
CA-NINE sanis.a dog).— Name given'to the third tooth oneach side
Ca-xiNg (L. eanis, o dog NaICD, & Rl VTR o

of the jaw ; in the upper jaw it is also known as the eye-tootil,

) e jaw >

like the tusks of a dog.
Car/1-TA-RY (. capilllus, & hair, . o

extremely minute blood-vessels which connect the

capilla'ris, hair-like). The name of the
arteries with the

veins.
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Car’Box Diox-1pE (CO,). Chemical name for carbonic acid gas.

Car-poN'1c-A’crp.  The gas which is present in the air expired from the
lungs ; & waste product of the animal kingdom, and a food of the

vegetable kingdom.

Car'pi-A0 (Gr. xapdie; cardiaz, the heart), The cardiac orifice of the
stomach is the upper one, and'is near the heart ; hence its name.

Car-§1v'0-ROUS (L. ca'ro, flesh, and vo'ro, to devour), Subsisting upon
flesh.

Ca-ro7'1p AR-TE-RY. The large artery of the neck, supplying the head
and brain.

Car'Tr-pAGE. A solid but flexible material, forming a part of the joints,
air-passages, nostrils, ear ; gristle.

Ca’se-INE (L. ca'seus, cheess). The albumincid substance of milk, it
forms the basis of cheese.

Cer-E-BEL'LUM (diminutive for cer’ebrum, the brain). The little brain,
situated beneath the posterior third of the cerebrum.

CerE-sRUM (L.) The brain proper, occupying the entire upper portion
of the skull. " Itis nearly divided into two equal parts, called *“hemi-
spheres,” by a eléft extending from before backward.

Cro'romn (Gr. xéprov, chorion, a membrane or covering). The middle
tunie or coat of the eyeball.

Cayie (Gr. yvAde, chulos, juice). The milk-like fluid formed by the
digestion of fatty articles of food in the intestines.

Cuvyme (Gr. yuudg, chumos, juice). The pulpy liquid formed by digestion
within the stomach.

Cru1-A (pL of c¢illi-wm, an eyelash). Minute, vibratile, hair-like pro-

es found upon the cells of the air-passages, and other parts that are
habitually moist.

Cie-cv-t.A"TION (L. cirfoulus, a ring). The circuit, or ¢ourse of the blood
through the blood-vessels of the body, from the heart to the arteries,
throngh the capillaries into the veins, and from the veins back to the
heart. 4

Co-aa-v-uA'rroN (L. coag'wlo, to curdle). Applied to the process by
which the blood clots or solidifies.

Coon'nE-A (L. cock/low, o snail-shell). The spiral ecavity of the internal
ear

Conon'A (Gr. sdvym, konche, a mussel-shell), « The external shell-shaped
portion of the external ear.

Cox-sunc-ri'za (L. con and jun'go, to join together). A thin layer of
mucous membrane which lines the eyelids and covers the front of the
eyeball ; thus joining the latter to the lids
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CoN-TRACG-TIVI-1Y (L. conond trd'ho, to draw together). The property
of a muscle which enables it fo contract, or draw its extremities closer
togrether.

Con-vo-LurioNs (L. con and vol’z0, to Toll together). The tortuous fold-
ings of the external surface of the brain.

gon-vur/ston (L. conveldo, to pull together). A more or less violent
agitation of the limbs or body.

Cor/Ne-A (L. cor'nu, a horn). " The transparent, horn-like substance
which covers the anterior fiftlt of the eyeball.

Cor/pus-cLes, Broon (L; dim. of corpus, a body). The small bi-concave
disks which give to the blood its red color; the white corpuscles are
globular and larger.

CosaEric (Gr. koopdw, Losmeo, to adorn). Jeautifying; applied to
articles which are supposed to increasethe beauty of the skin, ete,

Cra'N1-AT (L eralaiwm, the skull). Per aining to the skull. The nerves
which arise from the brain are called cranial neryes.

Cri'cord (Gr. spikog, kritkos, a ring). A cartilage of the larynx resem-
bling a seal-ring in shape.

Crys'Tar-Lise Lexs (L. crystalluni, a ex 1), Oneof the so-called
humors of the eye ; a double convex body situated in the front part of
the eyeball. -

Cu'ri-orE (L. dim. of cu!éis, the.skin). The scarf-skin; also called the
epidermis.

Cu’tis (Gr. oxiToc, skulos, a skin‘or hide). The true skin, lying beneath
the cuticle; also called the der s,

De-cus-sa‘Tioxn (L, dacus'sis, the Roman numeral ten, X). A reciprocal
erossing of fibres from side to side.

Di’s-pERAGM (Gr Sradpdoow, diaphrasse, to divide 13:.’ a pnrtition). A
Targe, thin muscle which ‘separates the cavity of the' chest from:the
abdomen 3 & muscle of respiration.

DiF-rus'108 OF GAS The 'power of gases to become intimately
mingled, without reference to the force of gravity.

Duer (L. duwco, to lead). A mnarrow fube ; the thoracic ductis the main
trunk of the absorbent vessels.

Du-o-pE'xuM (L. duodeni, twelve each). The first division of the small
intestines, about twelve fingers-breadth long,

Du'na Malre (L.). Literally; the hard motier; the tough membrane
which envelops the brain. -

Dys-pEP'sEA (Gr. dve, dus, difficult, and wemre, peplo, to digest). Diffi-
eult or painful digestion ; a disordered condition of the stomach.

E-mur/sion (L. emulgeo, to milk). Oil in a finely divided state suse
pended in water.
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st/ - 9 e }3
Bx-AM/EL (Fr. email). The dense material which covers the crown of the
tooth.
Ex‘er-6Y, Specifie, of a Nerv ! i
Ex‘Er-6Y, Specific, of a Nerve, When a nerve of special sense is excited
v or 3 3 08 1] he = 3 3 1 1 - | g S
whatever be the cause; the sensation experienced is that peculiar to the
nerve ; this is said to be the law of the specific energy of the nerves
P s R Y o U 55 ) il
or’ris (Gr. &ri, epi, upon, and Y@, glottis, the entrance to the
windpipe). A leaf-shaped piece of cartilage which covers the top of the
larynx during the act of swallowing.
Ex-0BRTION (L. excer'no senarsita Tha cenanals y 1
I \] 110N (L eaxcer'no, to separate). The separation from the blood of
the waste particles of the body ; also the materials excreted
Ex-ri-ra"r10N (L. expi'ro, to breathe out). The act of forcing air out of
the Iungs. -
Ex-ren'siox (L. ez, out ten'de stret f i
]"xvll. n‘_ \L: &z, out, and ten 4/.|..f-» strefch). The act of restoring a
imb, efe., to its natural position after it has been flexed; or bent; the
site of Flexion. ’ ‘
Fr-NES/TR iterally, a window ; i ;
ES A (L.). Literally, a window ; the opening Letween the middle
and internal ear.
R 1N Moy, thre e Syared e s
Fl'm. N (L. rv‘ brayafibre).  An albnmineid substaneefound in the blood ;
in eoagulating it assumes a fibrous form.
Frexfion (L. flecto, to bend), The act of bending a limb, efe.
for'Lr-¢Le (L. di f fol'lis, a bag) i ) ion i
F ¢LE (L .vhm. of fol'lis, a bag). A little poueh or depression in a
membrane ; it has generally a secretory function,
1*1:..‘ wous GrowTHs (L. fun'gus, amushroom). A low grade of vegetable
]lfr". X )
GAN'cLI-0N (Cr. ydvyRiov ; cnot t-1i 1
: GLI-0N (Gr. ydvyiiov, ganglion, a knot). A knot-like swelling in the
course of a nerve ; & smaller nerve-centre, .
S.‘ r10(Gr. yaorp, gaster, stomach),  Pertaining to the stomach.
xr..-. D (L. glans, sn acorn). An organ consisting of follicles and ducts,
\m-I: numerous blood-vessels interwoven ; it separates” some particular
fluid from the blood.
Grosleow Sl N S 151 9= 7
Grosso PHAR-YN=GE'AL, NERVE (Gr. 'yAGoca, glossd; the tongme, and
g - e S G 1 o -\ -
QdpeyS; pharuge, the throat). The nerye of taste supplying the posterior
third of the tongue ; it also supplies the throat.
Gro'rex (L.). Litera

} ly, glue ; the glutinous albuminoid ingredient 'of
wheat -

(%i‘.,x.”‘ LB (L. dim. of gra'nwm). A little grain; @ microscopi¢ object.

Gus-rA/tioN (L. gusto, to taste). The sense of tiste.

Yer T vk 0 N D DI o R ¢ =

GL'.\ rA-T0-RY NERVE.  The nerve of taste supplying the front part of the
tongue, a branch of the * fifth™ pair.

Hex OR-RHAGE (Gr. dupa, hai'ma, blood, and piyvopt, regnumsi, to burst),
Bleeding, or the loss of blood.
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Hex-1-PLE'GIA (Gr. futove, hemisus, half, and wAjoow, plesso, to strike)
Paralysis, or loss of power, affecting one side of the body.

He'1-sprERES (Gr. céaipa, sphaira, a sphere). Half a sphere, the lateral
halves of the cerebrum, or brain proper.

He-par'io (Gr. map, hepar, the liver). Pertaining to the liver.

Her-prvo-rous (L. her'ba, an herb, and vo'ro to devour). Applied to
animals that subsist upon vegetable food.

Hu'sor (I..). | Moisture : the humors are transparent contents of the eye-
ball.

Hy-pro-pHO'BI-A (Gr. dop, Raudor, water, and doBéw, phobeo, to fear). A
disease cansed by the bite;of a rabid dog or other animal. In a person
affected with-it, convulsions ‘are occasioned by the sight of a glittering
objeet, like water, by the sound of running water, and by almost any
external impression.

Hy'cI-ENE (Gr- dyista, , hwygieia, health), The art of preserving health
and preventing disease.

Hy!'PER-0'PI1-A. Abbreviated from HY'PER-M ET-RO'PI-A (Gr. O7ép, huper,

and &y, ops, the eye). A defect

beyond, pérpay, metron, the measure,
6f vision dependent upon a too short eyeball ; soealled because the rays
of light are brought to a focus ata point behind the retina; the] trus

“ far sight.”

Ix-oU'sor (L. %nci'do, to cut). Applied to the four front teeth of both
jaws; which haye sharp cutting edges.

Infcus (L.)c An anvil; the name of one of the bones of the middle
ear.

IN-SAL-1-vA/110N (Luin, and salitve, the fluid of the mouth). The min-
gling of the saliva with the food during the act of chewing.

Ix-spi-ralTioN (L. im, and spi'7o, spiratum, to breathe). The act of
drawing in the breath.

Ix-rre’U-MENT (L. i, and #!go, to cover). The skin, or outer covering
of the body.

Ix-tEe'T1RE (L. in/fus, within). The part of the alimentary canal which
is continuous with the lower end of the stomach ; also called the intes-
tines, or the bowels.

I'm1s (L. #'zis, the rainbow). The thin muscular ring which lies between
the cornea and erystalline lens, and which gives the eye its brown, blue,
or other color.

Ju'cu-LAR (L. ji/gulum, the throat). The, name of the large veins which
run along the front of the neck.

Lap'y-rixTH (Gr. AeStpwhoc, laburin'thes, a building with many winds
ing passages) The very tortuous cavity of the inner ear, comprising
the vestibule, semicirenlar canals, and the cochles.
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Laca RY-MAL APPARATUS (L. lack/ryma, a tear). The organs for forming
and conveying away the fears, 3

frrvgn : - of 3 1l }

L;\.(,'u-i\u. (L. lae, lad'tis, milk). The absorbent vessels of the small
intestines ; during digestion they are filled with chyle, which has a
milky appearance. St ‘

L.-\l-m'.\‘ GO-scOPE (Gr. Zapvys; laruge, the larynx, and cxorée, skopeo, to

DL | Tha 3 . : . = e
ook at). I'he instrument by which the larynx may be examined in
the living subject. .

Mt aes o | The cartilaci 1t

L.\I: vNX (Gr.). The cartilaginous tube situated at the top of the wind-
pipe, or trachea; the organ of the voice.

Lexns (L.). Literally, a lentil ; a piece of transparent glass or other sub-
stance so shaped as either to converge or disperse the rays of light
G A-MENT { i 5 s T ) B

Lic’A-MENT (L. I&go, to bind). A strong, fibrous material binding bones
or f;t.hcr solid parts together ; it is especially necs y to give strength
to joints, i S|

Lic'A-ruRE. A thr i 1 i
' A-TURE. ead of silk or other material used i i
g silk or other material used in tying around an
artery.

Ml (L. lvm! AT P AT M
Lyyen (L. Zym/pha, spring-water). The eolorless, watery fluid conveyed
. by the lymphatie vessels . .
PHAT 10 VESSELS
i}nrli HAT'1C VESSELS. stem of absorbent vessels.
MAY Le-Us ( ite 7, t
'H us (L.). Literally, the mallet; one of the small bones of the
middle ear.
oy R wnfs v .

Mar'row, The soft, fatty substance contained in the central cavities of

5 the bones : the spinal marrow, however, is composed of nervous tissue
;\><1{-(';\ ‘l‘m_\" (L. mas'tico, to chew). The aet of cutting and grinding
the food to pieces by means of the teeth. § )

Me-pur/LA OB-LON-GA' T

/L -LON-GA'TA. % 'OW, "
s . lh-_\. oblong marrow,” or nervous cord,
ch is continuous with the spinal cord within the skull

MeM-ERA'N PM/PAN-T ( iteral ‘ :

11]. RA/NA T.\ :\x PAN-T (L.). Literally, the membrane of the drum; a
3 > ol vt T I~ 1 F)

delicate partition separating the outer from the middle ear; it is

sometimes incorrectly ealled the drum of the ear, '

MEeM BRANE in layerof ti i

it :\..1,. f& thin layer of tissue serving to coversome part of the body.

] ‘u.u-.\( orE (Gr. pesy mikros, small, and dkoxéw, skopeo, to lm.vk
at). An optical instrument which assists in the examination of minute
objects. y
/ (T, it S e :

Mo'tanr :‘L, 7o' la, a mill).  The name applied fo the three back teeth of

Mczu:l\ side of the jaw ; the grinders, or mill-like teeth
( S Ao R - . 7
(:]Tul‘. (L. mo'zeo, mo'tum, to moye)., Causing motion ; the name of

1086 nerves which conduct to the muscles the stimulus which causes
them to contract. B

M o0ns Mawrppas : :

U'cous MemBrANE. The thin layer of tissue which covers those internal
cavities or passages which communicate with the external air.




GLOSSARY.

Mulous. The glairy fluid which is seereted by mucous membranes, and
which serves to keep them in a moist condition. :

My-o'pi-A (Gr. ptw, muo, 1o contract, and &, ops, the eye). f\ (D.‘-f.(K',{.. of
vision dependent npon an eyeball that is too long, rendering distant
objects indistinet; near sight. R

Na'san (L. nafsus, the nose Pertaining to the nose; the nasal eavitics
contain the distribution of the special nerve of smell.

NERVE (Gr. velpoy, neuron; @ cord or.string). A glistening \\'].I:x“‘, cord
of cylindrical shape, connecting” the brain or spinal cord with some
other organ of the body. : ) .

WrervE Cepi. | A minute, round and ashensgray cell found in the brain
and other nervous centres.

Nerve Fi'BRE, An sxcecdingly slender thread of mervous tissue found
in the various mervous organs, but especially in the nerves ; it is of a
white eolor . .

Nu-rrr/rioN (L nulirio, to nourigh). The progesses by which the nourish-
ment of the body is accomplished. J ..

@-sorr/A-aus (Gr). Literally, 'that which earries foods Fhe tube lead-
ing from the throat to the stomach ; the.gullet. . .

O-1.2-ac'1-xoUs (L. ofleumn, oil). Of the-nature of oil : applied to‘an im-
portant group of food-principles—the fats.

Or-rac'To-rY. (L. olfd/cio, 1o smell). to the sense of smell.

OpH-THAL MO-SCOPE (Gr. dpfaduoc, ophthalinos, the eye, and ?In
skopeo, to leok at).  An instrument devised for examimiig the inte
of the globe of the eye. .

Op'tre(Gr. dxrw, opto, to ges), Pertaining to the .';:;.\'v.uf S.lg]ﬂ'. \

Ox'mit (L. s, the socket). The bony socket or ity in which the
evehall is situated. . ~

Os’;.mslz (Gr. dapac, 05mos, & thrusting or inmnls‘um). The, process by
which liquids are impelled through a moist membrane.

Os'se-ovs (L. 08, 2 bone). Consistingof, ovx -nﬂnhnghm:f*. T.

Pavare (L. palatun, the palate). The roof of the mouth, consisting

soft palate.

of the hard and
Relating to the palm of the hand.
A L all, and xpéag, Lreas; flesh). A

e & 3 animals §
nd sitnated mearthe stomach.; in the lowe animals the
analogous organ.is called the sweet-bread. M AN
il The mi . prominences in whieh ters
(L. pL of papil la), The minute Promine xl.L(‘\. .11
rimate fibres of the neryes of tonch and taste.
timate fibre o .
\p'y-sis. A disease of the nervous system marked by the loss of
ition, or voluntary motion, Or both ; palsy- . e
pam? -anlesso, to-strike amiss) or
Par-a-FiE/ar-A (G wopawanooe, paraplesso, o strike amiss)
of paralysis affecting the lower half of the body.

GLOSSARY.

Pa-rEL/zA (L. dim. of patlina, a pan). The knee-pan ; a small bone.
Prr/vis (L.). Literally a basin ; the bony cavity at the lower part of the
trunk. i
sIN (Gr. wéxrw, peplo, to digest). The organic principle of the gas-
fric juice.
Prntoarpron (Gr. wepl; perd, about, and xépdia, kardia, heart; the sac
enclosing the heart,
Prp-1-star/ric Move/sMExTs (Gr. weptorédiw, peristello, to contract)
The slow, wave-like movements of the stomach and intestines. :
o-NeUM (Gr. meprelvo, perileino, to stretch around). The
ting membrane of the stomach, infesfines, and other abdominal

-ralrioN (L. perspi’ro, to breathe through). The sweat, or watery
chalation of the skin ; when visible, it is called sensible perspiration,
when invisible, it is called insensible perspiration.
s (Gr. wérpa, petra, & rvock). The name of the hard portion
the temporal hone, in which is situated the drum. of the ear
and labyrinth.
lenx (Gr. ¢épove, plharunz, the throat). The eavity between the
yack of the mouth and gullet.

Prys--onfo-cy (Gr. éioic, plusis, nature, and Adyoe, logos, a discourse).
The seience of the functions of living, organized beings.

Pi'A MAsgr (L.). Literally, the tender mother ; the innermost of the
three coverings of the brain. I is thin and delicate; hence the
name,

na (Gr. whevpd, atib) A membrane covering the lung and lining
he chest. | There is‘one for each lung.
u/risy. An inflammation affecting the pleura
r-30-cAS'TRIC (Gr. myetuoy, pnewmon, the lungs, and yastip, gastet,
» sfomach ; it is the principal nerve of respiration.
ww-mo'NiA (Gr.).  An inflammation affecting the air-cells of the Tungs.
BY/O"BI=A (Gr. mpéadur, phesbusy,old, andiéyops, the eye). A de-
of the accommodation of the eye, ecaused by the hiardening of the
talline lens 3 the *far-sight ™ of adults and aged persons.

Prov'Ess (I proce'do, processus, to proceed, to go forth). Any projection
from asurface. Also, a method of performance ; a procedure.

PrvlastN (Gr. wrielon, plitalon; saliva). The peculiar organic ingredient
of the saliva.

Put/xo-NA-RY (L, pullma, pulmo'nis, the lungs). Pertaining to the lungs.
SE (L. pellTo, pullsum, to beat). The striking of an artery against the
nger, oecasioned by the contraction of the heart, commonly felt at the




GLOSSARY,

Pu'ein (L. pupi?ls). The central, round opening in the iris, through
which light passes into the depths of the eye.

Py-1o'rus (L. mviwpic, puloros, a gate-keeper). The lower opening of
the stomach, at the beginning of the small intestine.

Re/FrEx AorioN. An involuntary action of the nervous system, by
which an external impression conducted by a sensory nerve is reflected,
or converted into a motor impulse.

Res-pr-nalTioN (L. répiro, to breathe frequently). The function of
breathing, comprising two acts: inspiration, or breathing in, and
expiration, or breathing out.

ReTINA (L. 7¢/fs, anet). The innermost of the three tunics or coats of
the eyeball, being an expansion of the optic nerve.

Sacloma-rINE (L. sac/charum, sugar). | Of the nature of sugar; applied
to the important group of food substances which embraces the different
varieties of sugar, starch, and gum.

SA-1/vA (L.).. The moisture or fluids of the mouth, secreted by the
salivary glands, ete.

Sore-roT'10 (Gr. okAnphe, skleres, hard).  The tough, fibrous outer tunie
of the eyeball

Se-sA’ceous (L. se’bum, fat). Resembling fat; the name of the oily
secretion by which the.skin is kept flexible and soft.

Sk-cre'T10N (L. secer'no, secre'tum, to separate). The progess of separat-
ing from the Blood some essential important fluid ; which fiuid isalso
called a secretion.

SEM-1-CIR/0U-LAR  CANATS. A portion of the internal ears

Sex-gA/rioN.  The perception of an external impression by the nervous
system 3 a-function of the brain.

SEN-sr-BIL/-Ty, GENERAL.  The power possessed by nearly all parts of
the human body of recognizing the presence of foreign objects: that
eome in contact with them.

Sw/ruar (Ly). . Thie watery constituent of the: blood, which: separates from
the clot during the process of coagulation:

SkEl/e-ToN (Gr.). The bony framework of an animal, the different perts
of which are maintained in their proper relative positions.

SrEC'TRO-SCOPE (from spec’trum and oxoméw, scopeo, to examine the spec-
trum),  An ingtrument employed. in the examination of the spectrum
of the sun or any other luminous body:

Spave/Mo-GRAPH (Gr. aduvyude, sphugmos, ﬂm pulse, and ypaéw, grapho,
to write). An ingenious instrument by means of which the palseis
delineated upon paper.

Sta’pes (L.). Literally, a stirrup ; one of the small bones of the tympa-
num, or middle ear, resembling somewhat a stirrup in shape.
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g J Sy o o RS,

SYM-PA-THET'IC SYSTEM OoF NErves. A double chain of nervons gan-
glia, connected together by numerous small nerves, situated
front of and on each side of the spinal eolumn.

SyN-o'via (Gr. ovw, sun, and div, oon, egg, resembling an egg). The

lubricating fluid of joints, so called because it resembles the white of

oo,
ega.

chiefly in

Sys'ro-LE (Gr. overéAlw, sustello, to contract). The comtraction of the
heart by which the blood is expelled from that organ.

Tac-riiE (L. tac'tus, touch). Relating to the sense of touch.

TeM'Po-RAL (L. tem/pus, time, and tem/pora, the temples). Pertaining to
the temples ; the name of an artery : so called, because the hair bewins
to turn white with age in that portion of the scalp. -

Tex'vox (L. fen'do, to stretch). The white,
which a muscle is attached to a bone ; a sinew.

Ter's-NUs (G Tedvw, feino, to stretch).

fibrous cord or band by

A disease marked by persistent
contfractions of all or some of the voluntary miuscles; those of the jaw

are sometfimes solely affected, the disorder is then termed locked-
Jaw.

THo'RAX (Gr. Odpak, thorar, a breast-plate). The uppér cavity of the
trl!mk of the body, containing the Iungs; heart, etc. ; the chest.

Tax'soip (Gr. Supeds, thureos, a shield). The largest of the carfilages
of the larynx ; ifs angular projection in the front of the neck is called
“ Adam’s apple.”

Trdour-A (Gr. mpexdc, trachus, rongh). The windpipe, or the largest of

. . =R g e o . P
fh(: :ur:passugus; composed in parfof cartilaginous rings, which render
its surface rough and uneven.

Ns-Fu's1oN (L. trangfun/do, to pour fromrone vessel to another). The
operation of injecting blood taken from one person into the veins of
another ; other fluids than hlood are sometimes used.

Tricu-1'NA Spr-ga’vss (L.). A minute species of parasite or worm, which
iufests tlie flesh of the hog, and which may be introduced into the
human system by eating pork not thoroughly cooked.

Iyz‘pa-Nust (Gr. ropmavoy, tumpanon, & drum).  The cavity of the mid-

dle ear, resembling & drum in being closed by two me smbranes, and in
having communication with the atmosphere, & ;

Ulvu-ra (L. waa, a grape). The small pendulous body attached to the
back part of the palate.

Vas'cu-vAR (L. vas’culwm, a little vessel). Pertaining to, or containing
blood-vessels,

VE/'sous (L. 2¢/na, a vein). Pertaining to, or contained within a vain.

i . A e =i ety

VEN-TI-LA'r10N.  The introduction of fresh air into a room or building in
such a manner as to keep the air within it in a pure condition.
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Vex-TriL 0-Quisyt (L. venler, the belly, and Zo'quor, to speak). A modi-
fication of natural speech by which the voice is made to appear to come
from @ distance. The ancients supposed that the voice was formed in
the belly ; hence the name.

Vex/'TRI-CLES -of the heart.
ated at its apex or point,

Ver!TE-BRAL ConuMy (L 2er'tebra; a joint), The back-bone, consisting
of twenty-six separate hones, called vertebre, firmly jointed together;
also called the spinal column and spine.

VEs/TI-BULE. the internal ‘ear, communicating with the
ssmicivcular tanals land the cochlea s so called from its fancied resem-
blance to the vestibule

Vav/or (L. aid'lus,
found upon the
vety appesrance.

Vir'ne-ous (L. vifirum, gluss).

The two largest cayities of the heart, situ-

A portion: of
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by blood-ve
by the lacte

r lmr(-h of 'a house, of the food

the nap of cloth). Minute thread-like projections
internal surface of the small intestine, giving it a vel-

Haying the appearance of glass ; applied
to the humoreccupying thelargest part of the cavity of the eye-ball.
Viv-1-see'Tron (L. vilvus, alive, and s#'co, to cut). The practice of operat-

ing npon living animals, for the purpose of studying some physiological
proecess.
Vooar Corps. Tiwo elastic bands or ridges situated in the larynx ; they

are the essential parts of the organs of the voice,

Provision for porify
Renovation by venti
f the lungs,

4 PABES P
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QUESTIONS.

BONES.

What comparison is mad
/ e between & house ¢
‘What are the uses of the bones? 8 St

iilr)}:‘v are the brains and lungs protected ?
at can you tell abount the size H
ik and shape of tl
Describe the structure of the bones? l ol ¥
O‘f \Vhi.tt substances are the bones composed ?
:th.t is the effect of fire upon the bones?
“V"lliat (;s the effect of removing the mineral ingredient ?
y do the bones of old people break more readily than th
the young ? e
How are the bones ad
i adapted to the purposes they are designed to
H?W many bones are there in the body ?
thnt are they called when united ?
“Yha(, is theskull? The chest? The pelvis?
What do the two latter compose ?
How are the skull and trunk kept in position ?
I\?\o}w a:‘le the arms attached to.the chest?
hat dothe skull, chest, and t
, chest, runk e
What is a joint 2 A s
By w]}at are the moyable joints connected ?
Describe the liganients ?
Is an injury to them serions?
i[ow are the joints enabled to move easily?
s’the fimd about the joints self—supplied.?
I\? hat is the spinal column ?
ow does if protect the brain f inj
bt rom injury ?
Do the bones change 9 X

I % i
How can you prove it by experiments?
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QUESTIONS.

BONES.

What comparison is mad
/ e between & house ¢
‘What are the uses of the bones? 8 St

iilr)}:‘v are the brains and lungs protected ?
at can you tell abount the size H
ik and shape of tl
Describe the structure of the bones? l ol ¥
O‘f \Vhi.tt substances are the bones composed ?
:th.t is the effect of fire upon the bones?
“V"lliat (;s the effect of removing the mineral ingredient ?
y do the bones of old people break more readily than th
the young ? e
How are the bones ad
i adapted to the purposes they are designed to
H?W many bones are there in the body ?
thnt are they called when united ?
“Yha(, is theskull? The chest? The pelvis?
What do the two latter compose ?
How are the skull and trunk kept in position ?
I\?\o}w a:‘le the arms attached to.the chest?
hat dothe skull, chest, and t
, chest, runk e
What is a joint 2 A s
By w]}at are the moyable joints connected ?
Describe the liganients ?
Is an injury to them serions?
i[ow are the joints enabled to move easily?
s’the fimd about the joints self—supplied.?
I\? hat is the spinal column ?
ow does if protect the brain f inj
bt rom injury ?
Do the bones change 9 X

I % i
How can you prove it by experiments?




212 QUESTIONS.

What is the process for uniting broken bones ?
Will the bone ever be as st : e
How do the bones change after a man is twenty-nives
How do children become bow-legged ?

What habits of standing

MUSCLES.

What are the muscles, and their use?
How many.#re there?
What are the tendons ?
What is the largest tendon of the body ?
Describe the structure of the muscles’?
Into what two classes are they divided ?
Ts the heart a muscle?
What is muscular contraction?
Can a muscle remain long contracted ? \
In proportion o size i8 a horde as powerful as a man
Are insects as powerful ? .
T'o what s strength4in a great measure dn‘-.-. ? :
Is exercise essenfial to the development of the muscles,
its effect upon the heart, gkin, and/ brain?
: s CPRSIVE ?
Should it bewiolent or eXCessIve £
Is rest important after labor?
What effect does sleep bave? )
o all persons require the same amount? -
O Lt effects follow an insufficient amouny of sleep

THE SKIN.

is the skin, and what is its use?
s its structure?
Describéithe cuticle, or scarf skin ?
What iswheisntis, or true skin?
Can they be separated ?
Does the skin change, and why ?
What can you say about the nails ?
‘What about the hair? el
What eauses the difference in complexion ?
What are the sebaceous glands ?

- + - WP
rong as before it was broken?

o and sitting should be formed in youth?

and what is

QUESTIONS,

What are the perspiratory glands?

‘What is insensible perspiration ?

What is sensible perspiration ?

What can you say of the uses and importance of perspiration?
What experiments illustrate this?

Is it important to bathe often, and why ?

Is it best fo use perfumes or soap and water?

When is a cold bath best ?

When a warm one ?

‘What is:the best time to bathe?

Is a sun-bath beneficial ?

What effect does the want of sunlight have upon plants ¥
Is it necessary to have warm clothing ?

Why are cosmetics injurious ?

Are hair dyes injurious?

FOOD AND DRINK

Why is there a necessity for food 2

How long can man exist without food ?

How long on water alone ?

Does the qnantity of food vary for different individuals?
What is the quantity for a healthy man ?

How often is the body renewed ?

What does' the term food includé?

How are the substances we use as food classified 2
‘What are organic substances ? Inorgunic?

What part of the body is water?

Where is it found ?

Which can man remain without the longer, food or water?
What is the purest water in natuve?

Is water from springs and wells pure ?

How does lead affict water ?

Are lead pipes injurious ?

How ig salt obtained ?

How is the importance of salt shown 2

What effect does theloss of salt have upon animals?
Mention the organic food substances.

Where is fat most used as food ?

What kind of food is most used in hot climates ?
Are sugars producers of heat ?




014 QUESTIONS.

What is the proportion of starch in breadstuffs ?
Are these three food-groups essential to life?
Can an animal be starved on any one of these?
Will milk sustain life? . Why?
What should be eaten with eggs, and Why?
Why ghould meats be eaten ?
Is salted meats as nutritions as fresh? Why ?
What is the object of cooking ?
How should you boil meat for food? For soup ?
What is the best method of cooking meat ?
What is the effect of frying?
Should any form of pork be eaten raw ?
What disease does raw pork often produce ?
Is fish easily digested?
Are all products of the vegetable kingdom useful ?
What flonr makes the best bread ?
What form of bread is most easily digested ?
Is hot bread wholesome?
Is bread and butter & wholesome diet?
Is bread alone?
What can you say of the potato?
Is ripe fruit beneficial ?_ Unripe?
Is coffee of use, and what effect has it?
Does it take the place of food?
What effect has tea? Chocolate ?
What is said of the origin of the word Aleohol ?
From what was alcohol first made ?
What is said of common aleohol, how and from what substances is
it obtained?
Describe its properties ?
Ts'it nourishing when used as food ?
Are rations of grog in the army or navy of service to the men ?
Does alcohol relieve thivst?
How do aleoholic drinks seem o quench thirst?
What effects produced by its use are observed after death?
Does alcohol enable those who use it to bear cold better than those
who abstain from it?
What is the result of the tests by the thermometer ?
How do persons who use it seem o be Svarmer ?
How do youn know that this impression is a delusion ?
What is the cause of the flushing of the face common to hard

drinkers ?

QUESTIONS,

I . 3 A
(‘s'dogth hastened in cold regions by the use of aleohol ?
live 3 ABE T i < f
I‘n(/ mnstances where the experiment has heen tried?
8 aleohol hostile to life ? .
Give i ances where it 3
n (3 ]lleufﬂQ(.b where it is fatal to plants and animals?
ow can it be used with benefit to man ?

DIGESTION.

3‘\}’111'011;;1'1 what ‘clmnges maust food pass to nourish the hody ?
’ 1at i the alimentary canal, and what is i 56 { ¢
What is mastication ? ko
Deseribe the teeth, and their uses ?
How many have children ? Adulis?
What are their names?
How do the teeth of animals differ?
H?w nllust. you take care of the teeth ?
What is tartar, and how can you prevent it ?
Is enamel, when destroyed, ever formed a
What is the use of the saliva ? e
How is it secreted .
Does rapid eating interfere with digestion? H
How does the food get into the stomach ? o
How many openings has the stomach 2
What are their names and uses ?
What is the gastric juice? What is it
How 18 it furnished ? B
Ot what use is the muscular coat ?
How have the workings of the stomach of a
Is the food entirely digested in the stomach CAE
Describe the process. L
What are the intestines ?
i{‘?[w do they assist digestion ?
12t is the bile? T atie jui
‘What are their usesl‘?lu3 g
What is the intestinal juice ?
H:.)w is absorption accomplished ?
What are the lacteals, and their uses?
‘\Tﬁut l‘e'ngth.ofhﬁme is required for the digestion of [ood
at .l‘mds of food are most easily di"ust:d ? :
What is the effect of ice \vmemp:»n t?xe si;.un.mch?
Does strong emotion check digestion ?




QUESTIONS,

What other causes affect it ?

Is it best to eat often? . :
How does exercise divectly after eating affect digestion? Should
you sleep directly after eating ?

What are the effects of aleohol upon the stomach ?

How are other organs affected by it?2

CIRCULATION OF BLOOD.

Is blood important to the body?
What i8 the total quantity in the body 2

What isthe color? ~The odor?

How does the blood appear under the microscope ?

What are the blood corpuscles?

How many are there in a cubic inch of blood ?

How (11)«*3.“1@ blood look after standing exposed ?

How does coagulation prevent death ?

What iz the nse of the blood ?

How and for what reason does the Blood change its colar ?
Is the blood in motion ?

By whom was the cireulation of the blood discovered?

O'f what use is the heart? Where situated ?

Deseribe it.

How many cavities has it? What are they? . )
Which side carries the venous and which the arterial blood ?
Are its movements voluntary ?

In what Qoes its action consist?

Trace the passage of the blood through the heart ?

What is the peneral divection of the heart-currents ?
Describe the action of the ventricles and auricles?

What are the heart-beats®

How many in a minnte for an adolt ?

What urc.thx: causes which increage or diminish its action?
What influence have mental emotions ?

Yo they ever cause death? =
i\(’)htat is the amount of blood moved in one minute? In a lifetime?
What are the arteries?  Deseribe them.

Ave they full or empty after death ?
Describe the arterial system.
What is the pulse, and where can yon feel 1t ¥
Hoy is the pulse an indeg of health or sickness ?

’

QUESTIONS.

What are the veins, and -what their size?

How do you distinguish them from the arteries ?

How do you prove that the direction of venous blood is towards the
heart ?

Which are nearest the surface, the veins or arteries?

What are the capillaries, and their use ?

Describe the circulation of blood in a frog’s foot.

Is the supply of capillaries abundant in all parts of the body ¢

To what is the blood-shot appearance of the eye due when irritated !

How do you prove that the blood moves with great rapidity ?

In what time does the blood make a complete round of the eircula-
tion ¥ :

By what are supplies furnished to the different parts of the body ?
What is assimilation? The most favorable time for it ?

Which iz more dangerous, heemorrhage from an artery or a vein?
How can it be stopped in eacli ?

What is the effect of aleohol upon the heart ?

Does it inerease strength ?

What was the result of Dr. Parke’s experiments ?

Does aleohol inerease flesh ?

What is the fat which is accumulated by drinking ?

What is its effect upon the blood ?

RESPIRATION.

‘What is the object of respiration ?

What are the special organs of respiration ?

How many are they, and where situated ?

Describe the substance of the lungs.

What is the pleura, and its use?

How is it attached, and how is it kept moist?

How do the lungs communicate with the external air? What is

thelongest tube ?

How is this tube divided in the chest?

What are the bronchial tubes?

Are these tubes flexible? How strengthened ?

Where is the larynx sifuated 2

What is it, and what its use?

What covers the top of the larynx, and what is its use ?
What is the effect if food passes into the laryns ?

What keeps the air passages moist ?




QUESTIONS.

What is inspiration? What is expiration?
What effect has inspiration on the chest? )
What is the diaphragm, and its spcciu} power 1
How does the diaphragm assist in expiration ?
How often do we breathe ?

How long can you hold your breath ? 1

If necessary, how can you make the f'“"e loinger?
Is air a simple element | How isit formed 2
Are these gases alike ?

Can air be breathed a second fime? ~
What effect has impure &ir apon animals ?
What is the gas that the lungs exhale?
What is the vapor given off by the lungs ? :
What change takes place in the passage of the

Upon light ?

blood through the

I“‘I’f:‘i do you prave that this change is dependent upon respiration?
What gas is the food for the blood ?
What causes suffocation?
By what are the air and blood separated ?
How do the two gases exchange places?®
Does the temperatare of the bloo'd vnr?' ?
How often do we breathe in a mmute. 4
Hoyw many cubie inches of air pass in an
rory h?
< i{ilezrzzgl‘:):;d odors indicate, and against what do they guard us?
an’s hreath impure? o n
izll\‘;;nc::; should Ils)enple take who nurse the sick?
What effect do filters of cotton wool have?
How is carbonic acid produced in our houses ?
What eﬁec'p'dncs impure air l;uvc 1
. it produnce consumption
3::33 ;:;{;;« air affect animals? Give instances.
How does nature purify the air?
How shall we ventilate our houses ?
What is the temperature of the humsan body ?
How is it regnlated ?

d out of the lungs with

THE NERVOUS SYSTEM.

- ot Rl e
What name is given to the functions of digestion, cirealation, and

P‘;Spi ration? Why so called ?

QUESTIONS,

Wliat has the animal in addition ?
If a hydra be cut in pieces, what properties has each piece ?
Of what is the nervous tissue composed ?

When the tissue is examined ander the microseope, what do you
find ?

Which substance predominates?
What part of the nervous system is concerned in the animal fune-
dons ?

What is the other set of organs called 9

What is the brain ? What is its shape ?

How many parts, and what are they ?

How is the brain protected ?

How much blood is sent to the brain?

‘What is the cerebrum ? How divided ?

How is the surface divided ?

What is the true source of nervous power ¢

What is the cerebellum ?

What is the medulla oblongata?

What are the cranial nerves, and how many of them are there ?
Describe the spinal cord.

Is this an important part ot the system ?
Where do the spinal nerves originate ?
How are these neryes hardened and strengthened ?

Is there a difference in the sensations communicated by different
nerves? Example,

Describe the sympathetic system?

What is the difference in the uses of the gray and white substances?

Of what twe functions of the system are the nerves the instruments?

How do you prove that there are two sets of fibres in the nerves?

Can a limb be injured'so that it wiil retain motion and lose <ensa-
tion?

What columms of the spinal cord are concerned in motion and sen-
sation ?

Is the spinal cord the true centre of sensation? '
If one lateral half of the spinal cord be injured, what fact is ob-

served ? :

What course do the motor fibres pursne?

‘What the sensory fibres ?

What is the reflex action of the cord ?

What are the uses of that action ?

What reflex motions take place in certain involuntary muscles?
What are the objegts of reflex action ?




120 QU ESTIONS.
What are the fanctions of the medulla oblongata?

Of the cerebellum ¥

Of the cerebrum '

Do great men POSSess large brains?

What mental acts are deyeloped through the action of the brain}

What are the effects of alcoliol upon the brain?

What ave its effects oR the mind'?

What is its effect upon the will ?

Is this habit once formed hard-to break ?
What is the effect of drunke
What was proyed, by thelaboIs of Father Mat

the advantages of temperance ?
What are the poisonous effec
What isits effect.as & stimulant ?

nness npon man 2
thew, with regard 16

i of alcohol upon man 1

Desctibe fobacco t

What use is made of it?

What effect has it upon the young ?

How is it hariful to adults?

What are the effects of its limited use ?

W hat of its prolonged use 2

What is the testimony of ti
effects mpon the young men 1

What have been the advantage

How is cigarette smoking purticulu.rl)‘ injurious ?
How i8 snuft-taking injurious ?
To what substances 15 the term 1

1e naval and military academies as to its

g of its pr(_rh'\hi(iun ?

arcotic applied ?
Which are next in jmportance 10 aleohol
What is opiam ¥

What is its active prineiple

What are the effects of thig principle npon
What is its use?

What danger to be feared from the W

the system?

ge of Dover's Powders, Soott
ing Syrups, ete.?

What is the effect of the habitual use of opium ?

From what is chiloral hydrate produced

W hat areits effects, and {he danger of its use?

What is fasheesh ?

For what is it used ?

What i8 chloroform ¥

For what is it used ?

What are its dangers ?

Qught Narcotics to be used W

ithout proper medical advice §

QUESTIONS.

THE SPECIAL SENSES.

;‘)\’hert; is the true centre of sensation ?
oes the mind receive i .
L mm;f:{i{ ;« ceive impressions at thaé point, or to what points
What facalty of rain i
kit }.0‘: ::,:‘I:{\\.:)ix,tll,li:{1u“.\ is necessary to complete & sensation ?
S g j“ }nlil? when asleep ¥
animals sensibility ?
Hz.xs m:;m more or less lh;m' aninals?
;‘\]'Ii::xl:liljitln:: l‘t)\\'cst form of sensation ?
1e highest Torm ¢
H\’)w are sengations modified by use?
:2_}@ is general insensibility ;
1t 18 the most painf iri
o im;_Z,;::;:uLH;.]:,:\‘\:Xl f’“f—l of a fll‘!';".lf.’ul operation? Why?
s bl 8 ived from without?
18 pain 1
What is the differene etween sensibili
T Su'!i“l‘],k]i :) tween sensibility and pain, as illustrated
What are the uses :x:l pain?
‘What are the special senses?
Are special organs farnished ?
szu the eye hear or the ear see ?
i:.;;ut other sense do some writers give us?
0o o - U e Cl e i
Does the seuse of i‘-m-]er::nfili(;l(tn;l:jr!l}:l:b‘[:l“'rd e
How do you illustraie it ? f
Which sense is least liable to error?
How do you illustrate the <'i~.-hx';-r\‘~..~l'1 h ?
I\:;t gcquired by practice ¥ A S\
it ean you say of 3 i
ek (\)11::] :;,l,- I’!u‘ sensations of temperature and weight t
Tell how it receives se
What nerve at the back «
What (jmnl'lliﬂ!lﬁ are necessatry to u
Do all parts of the tong .

sense of taste?
pireeive equilly the s
e ¢ 20 1L eS¢ 3 4
Does the sense of taste affect internal ; e
- ! : e ect internal organs?
5 taste a simple senge? iy
Upon what v

por at otlier sense is taste d
Lol ense is taste dependent? Ilustrpie it

hipt ip the use of tas gt




299 QUESTIONS,

Are articles that gratify the taste of a child generally wholesome ?
Where is the senge of smell Jocated ?
What nerves endow the nose with sensibility ?
What are the uses of smell ? -
Does it aid us-in the choice of food ?
What is the sense of sight ?
Does sight bring us into contact with the bodies examined?
What gives this senseils wide range?
What is the undulatory theory ?
What is that part of the eye sensitive-to the waves of light?
las science done anything o prevent blindness
Does the loss of one eye impair sight?
How is the eyeball protected from injury ?
What use are the eyelids?
What is the conjunctiva, and §ts uses ?
What are the uses of the sebaceous glands ?
Where is the laclirymal gland situated ?
What is the use of it ?
By what duet are the tears carried off ?
What is the use in moistening the eye by tears 1
What js the shape of the eyeball?
Of what is it composed ?
Name the three coats of the eyeball.
Deseribe them.
What is the iris, and of what use isit?
Does it regulate the admission of light ?
What is the reting? ?
Are impressions made upon it at once lost? Give examples.
What is color blindness? :
What is the crystalline lens?
What is cataract?
What are the uses of the erystalline lens?
As the image upon the retina is inverted, how do we ses objects in
their true position ?
Wihat is the cause of short sight? Of long sight?
Has the eye the capacity of adjusting itself to distances?
How is the eye affected by old age I
What is sound ? How is it propagated ?
Is the earth a good conductor of gound ?
Upon what does the pitch of the sounds depend 7
Into what three portions iz the ear divided ?

QUESTIONS.

Of what two parts is the external ear composed ?
Describe the auditory canal.

Of what use is ear-wax ?

What is the middle ear ?

What is the membrana tympani?

What is the eustachian tube?

Where is the auditory uerve found ?

What is the most essential part of the organ of hearing ?
Of how many parts does the labyrinth consist ? .
What is ear-sand ?

How many nerves have been counted in the cochlea ?
How is sound conveyed fo the brain?

Does cold water injure the ear ?

Is cold air hurtful to the ear?

What effect upon the ear do solid substances have ?

How can you remove foreign objects from the ear ?

THE VOICE.

How are the sounds which animals make produced ? Of insects?

What is the difference between the speech of parrots and men ? -

Is speech related to hearing? ’

Why is a child born deaf also dumb?

What is the escential organ of the voice?

Where is it situated, and of what composed ?

Give the names of the cartilages,

With what is the larynx lined ?

To what is the epiglottis attached ? What is its office ?

What are the vocal cords? Deseribe them.

If one or both cords are injured, what is the effect ?

In ordinary breathing, is any sound produced ?

What enables us to recognize a person by his speech ?

Are the teeth, lips, and tongue important in speech ?

How many varieties of voice are there? What are they?

When does the voice change? ‘

What change is there in the larynx?

What is the ordinary range of the voice?

Can the vocal organs be trained? What is the effect?

What is ventriloguism ?

What are the mysterious responses of the ancient oracles thought
60 have been ?
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