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Preface. p. 2, Para. 4, [HANDBOX].

In presenting the follow ng pages to the public, the
conpil er does not do it because no works have been witten
upon this subject, nor because his researches in the study
of the human system have been greater than that of others.
Many, and abl e works have been witten, but the best of
themare quite large, so that many will not take tinme to
read them even if their means would permt their owning
them In many treatises on physiology there are thoughts
presented, inportant indeed to the physician, but which
fail to interest the comon reader. p. 3, Para. 1,

[ HANDBOOK] .

Seeing a necessity for a work which should, in as brief a
manner as possi ble, give sone general ideas of the
structure, functions, and care of the human system | have
been i nduced to prepare the foll ow ng pages; not so nuch as
an original production as a conpilation of general ideas
fromdifferent authors, sinplifying, in sonme instances,
their | anguage to the capacity of the common reader. p. 3,
Para. 2, [ HANDBOXK] .

The aut hor woul d here acknow edge the use of the
experience, researches, and witings of such nen as GRAHAM
TRALL, LAMBERT, HI TCHCOCK, MENDENHALL, TAYLOR, and many
ot hers, and commend their witings, especially Gahanis
Lectures on the Science of Human Life, and Dr. R T.
Trall's Hydropathic Encycl opedia, to the perusal of those



who are able, and who wish to go into a deeper
i nvestigation of these matters. p. 3, Para. 3, [HANDBOXK].

In arranging this book, the form of questions and answers
has been chosen, not because it is especially designed for
a school book, -- although it mght be thus used, by stil
ot her questions being propounded by the teacher, -- but to
impress nore forcibly the mind of the reader. p. 3, Para.
4, [ HANDBOXK] .

In the explanations of the few cuts that are introduced, |
have tried to give the use of the different parts
illustrated, rather than perplex the mnd with technical
terms. Now, that the task is conpleted, these pages are
commended to your candid perusal with the hope that they
may prove a source of good in correcting wong habits,

i ncul cating tenperance, and a regard to the sacred | aws
i nplanted in our own natures, and thus bless the m nds and
bodi es of thousands. p. 4, Para. 1, [HANDBOX].

Battle Creek, Mch., Jan. 1, 1868. p. 4, Para. 2,
[ HANDBOCQK] .

Endorsenent. p. 4, Para. 3, [HANDBOXK].

HAVI NG careful | y exam ned the manuscript of this work, |
can cheerfully recomend it to the confidence of the public
as being well adapted to the wants of the comobn peopl e,
and in accordance wth the recogni zed principles of
physi ol ogy, and of hygienic nedication. It should be in
every famly, and read and studied by old and young. The
chapter on the "Nervous Systenf in ny opinion is worth nore
than the price of the book. p. 4, Para. 4, [HANDBOC].

Health ReformlInstitute, Battle Creek, Mch., Jan. 1
1868. p. 4, Para. 5, [HANDBOX].

TABLE OF CONTENTS. p. 4, Para. 6, [HANDBOOK].
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[ HANDBOOK] .
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142. p. 7, Para. 1, [HANDBOX].
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Fossary, ... 214-227. p. 8,
Para. 5, [HANDBOCXK] .

Chapter 1. PHYSI OLOGY AND HYG ENE. p. 8, Para. 6,
[ HANDBOCOK] .

EXPLANATI ON OfF THE SUBJECT. p. 9, Para. 1, [ HANDBOXK] .

1. What is the neaning of the word Physiol ogy? p. 9,
Para. 2, [HANDBOCXK] .

This word is formed fromtwo G eek words, phusis, nature,
and |l ego, to discourse. It neans a description of Nature.
p. 9, Para. 3, [HANDBOCK].

2. O what does Physiology treat? p. 9, Para. 4,
[ HANDBOCQK] .

It treats upon the purposes, uses, functions, actions,
properties, results, and relations, of the various parts of
the living body, in its healthy or normal condition. In
other words, it is a description of organized or aninate
Nat ure, such as trees, plants, brute animls, and man. p.
9, Para. 5, [HANDBOCX] .

3. Into what branches is Physiology divided? p. 9, Para.
6, [ HANDBOCOK] .

Into Vegetable, Animal, and Human. When treating of plants
and trees, it is Vegetable Physiol ogy. Wien treating of
brute animals, it is Aninmal Physiology. Human Physi ol ogy,
or that relating particularly to man, is that which we
shall treat upon in the follow ng pages. p. 9, Para. 7,

[ HANDBOCK] .
4. What is Hygiene? p. 9, Para. 8, [HANDBOC].

The neani ng of the word Hygiene, is health. As a study,
Hygi ene treats upon what will inprove and preserve health,
what will inmpair and destroy health, and what is best
cal cul ated to produce a healthy condition of the body. p.
9, Para. 9, [HANDBOX].

5. Does not a work of this kind enbrace the subject of
Anat ony? p. 9, Para. 10, [ HANDBOCK].



Anat oy treats upon the structure of |iving things, such
as their color, size, form surface, &. p. 10, Para. 1,
[ HANDBOCK] .

6. WII this work, then, treat upon Anatony? p. 10, Para.
2, [ HANDBOOK] .

It will treat upon it only so far as it is connected with
Physi ol ogy and Hygi ene. We design to introduce, in each of
t hese branches, only that which is of use to all classes of
persons. The work then nmust contain sonething of Anatony,
nore of Physiol ogy, and much of Hygi ene. These branches are
so intimately related to each other, that we do not propose
to separate themin this work, but to treat upon the
structure, functions, and care of the different parts of
the body as we pass along. p. 10, Para. 3, [HANDBOCK].

7. What does man di scover concerning his relation to
surroundi ng objects, as he enters upon the study of
himsel f? p. 10, Para. 4, [ HANDBOXK].

He di scovers that his senses, feelings, and faculties,
relate himto the whole universe. His well-being certainly
demands that such relation should be the nbst harnoni ous.
The world appears to himfull of beauty, and he has eyes
adapted to see it, and faculties just fitted to enjoy it.
H s ears are wonderfully adapted to all sounds, and their
har noni ous conbi nation in rusic affords the nost pleasing
sensation. H's sense of snell is related to a thousand
delightful odors. Hi s taste finds exquisite gratification
fromthe alinents best adapted to supply the waste of his
system Hi s sense of touch, variously nodified in many
organs of the body, gives hima world of delight. p. 10,
Para. 5, [ HANDBOX] .

8. What benefit can we derive fromthe study of ourselves?
p. 10, Para. 6, [HANDBOCK].

It will discover to us, that man, in his nature and
faculties, capabilities and conditions, and in his
relations to the world in which he exists, is one of the
nost interesting and inportant subjects which the human
m nd has power and conpass to investigate. This study al so
di splays to us the wonderful w sdom of God in our
formati on, and teaches us how we can secure the greatest
anount of happi ness here, by showi ng us that true enjoynent
inthis world can only be secured by the greatest possible



freedom from si ckness and pain. p. 11, Para. 1,
[ HANDBOCK] .

9. How can such a study teach us the art of happi ness? p.
11, Para. 2, [HANDBOCXK] .

By teaching us what kind of food, air, and habits of life,
will tend to make us sick; what kinds will preserve health;
and how we can obtain cheerful ness, and freedom fromt hat
heal t h- destroyi ng di sease, despondency of mnd. p. 11,
Para. 3, [HANDBOCXK] .

10. What does Physi ol ogy di scover to us concerning the
m nd? p. 11, Para. 4, [HANDBOX].

It discovers to us, that to properly understand and care
for the mnd, it is necessary to ascertain how far the m nd
is connected with the body; to what extent it is affected
by the conditions of the body; and then, again, on what
depend those conditions of the body which affect the m nd.
In order to this, the body itself must be understood in its
ani mal and organic nature, its physical and vital
properties and | aws, and its physiol ogical actions and
affections. This will show us that mnd and body are so
cl osely connected that one is affected by the other. So
that we cannot habitually possess lively and correct noral
feelings, or a sound mnd, unless we so live as to preserve
a sound body; for true happi ness may be properly defined as
heal th of body and health of mnd. p. 11, Para. 5,

[ HANDBOOK] .

11. How, then, does Physiology treat of the human body?
p. 11, Para. 6, [HANDBOCK].

As a system conposed of sub-systens, all being called the
human system The whol e conposed of dependent parts, acting
upon each other, but all working together harnoniously. p.
12, Para. 1, [HANDBOXK].

12. What, then, does man's well -being here require? p.
12, Para. 2, [HANDBOX].

It requires a know edge of hinself, both nentally and
physically, and al so such a relation of hinself to the
el ements of the external world, and such adaptation of
these elenments to his own condition, that they may, through
the body, act favorably upon the mnd. p. 12, Para. 3,



[ HANDBOOK] .

13. What is required in properly treating upon the care of
t he human body? p. 12, Para. 4, [HANDBOX] .

To properly treat upon the care of the human body, it is
necessary to take into view, and thoroughly investigate,
the nature, conditions, and relations of man; to understand
the nodi fying influences of the mnd and noral s upon the
health and norbid sensibilities and synpathies of the
system Man finds hinself upon the stage of life,
surrounded by innunerabl e influences, acted upon at every
point, and he is continually conscious, not only of his own
exi stence and the action of surrounding influences, but of
an unceasing desire for happiness. This desire itself is a
living proof that our benevolent Creator has fitted us for
happi ness, not only in a future state, but here; and he has
adapted everything within us and around us to answer this
desire, in the fulfillnment of those |laws of life, health,
and happi ness, which He, in w sdom and in goodness, has
established in the constitutional nature of things. p. 12,
Para. 5, [HANDBOCXK] .

14. What are the faculties of all living bodies? p. 12,
Para. 6, [HANDBOCK].

Al living bodies possess those faculties by which their
nouri shnent and growth are effected, and their tenperature
regul ated. The little acorn placed in a genial soil, other
circunstances being favorable, is excited to action by
virtue of its own vitality. It puts forth its roots, tw gs,
branches and | eaves, till it becones a giant oak. Al the
vital operations of the tree are maintained till the vital
property is worn out or destroyed, when its death ensues.
The tree by nature is fixed to the spot from whence it
sprang, -- unconscious of its being, w thout any organs of
external perception, or voluntary notion. So far as the
vital operations are considered by which chynme, chyle and
bl ood are produced, the blood circul ated, the body in al
its parts nourished, and its growth effected, its
tenperature regulated, and all the other functions of
organic |ife sustained, man is as destitute of ani nal
consci ousness as the oak. But in man there are two cl asses
of functions. Besides the class already nentioned,
concerned in the growth and sustenance of the body, there
is a secondary class, which consists of those functions
which mnister to the wants of the primary class. This



class is established with special reference to the relation
exi sting between those internal wants and the externa
supplies, and general external relations of the body. This
second class of functions is peculiar to aninmal bodies. p.
13, Para. 1, [HANDBOXK].

15. What are the powers of the vital econony? p. 13,
Para. 2, [ HANDBOX] .

The vital econony seens to possess the power of supplying
fromthe comon and ordinary current of blood, w thout any
known variation in the food fromwhich it is fornmed, a
| arge i ncrease of appropriate nourishnment for particular
structures, and at the sanme tinme regularly sustaining the
general function of nutrition in every part and substance
of the system Fromthe sanme chyl e various substances are
produced, opposite in their qualities, and conposed of
essentially different elenments. The flesh of the
rattl esnake is eaten by many as a great luxury, and its
bl ood may be put upon a fresh wound with perfect safety;
and yet fromthat same blood is secreted a poi son, which
if mngled with the bl ood of our system wll prove fatal
tolifein a very short tinme. p. 13, Para. 3, [HANDBOX].

16. What other remarkable facts are noticeable in the
action of the blood of the human systenf? p. 13, Para. 4,

[ HANDBOOK] .

Fromthe sane atons that enter into the formation of
m nerals and vegetables, the living blood is fornmed; by a
di fferent arrangenent, in obedience to the laws of vitality
in the animal system fromthe matter conposing this sane
living blood, the bone of the animal is fornmed; by a stil
different arrangenent, the animal nuscle is formed fromthe
sanme bl ood; and by an arrangenent still different fromthe
others, fromthe matter of the sane blood is forned the
living animal nerve, which is the nost remarkable, for its
pecul i ar properties and powers, of any known materi al
structure. Al these are purely results of vital power,
acting and acconplishing its ends as required by the body.
p. 14, Para. 1, [HANDBOCK].

17. What is the vital force of the human body? p. 14,
Para. 2, [ HANDBOXK] .

It is that power placed in the human body, at its birth,
which wll enable the body, under favorable circunstances,



tolive to a certain age. It is this which enabl es the body
torally and bring to bear its energies in throwi ng off
di sease. p. 14, Para. 3, [HANDBOX].

It also battles against those influences that are liable
to produce disease. It is spoken of in common-place
| anguage as the constitution. O one it is said, "He wll
rally fromthat disease if his constitution is not broken."
O another, "He cannot rally, his constitution is gone;"
meani ng that either their vital force has so far been
expended, or interfered with by violations of nature's
| aws, that it no | onger has power to battle for the life of
the body. p. 14, Para. 4, [HANDBOXK] .

18. Can the original stock of this vital force be
i ncreased or di mnished? p. 15, Para. 1, [HANDBOXK].

It cannot be restored when once expended, but it may be
wasted, and life shortened proportionately. If the life
force has been neasurably wasted, by placing the person in
the nost favorable relations to life, his days nay be
protracted to a nuch greater extent than if he were left to
foll ow out the ordinary habits of life. A realizing sense
of these facts should certainly |l ead us to manifest the
greatest care, lest we overtax our energies, waste our life
force, and shorten our days. p. 15, Para. 2, [HANDBOX].

19. Howis the |life of the body constantly mai ntai ned? p.
15, Para. 3, [HANDBOX].

Chem cal agents, and the physical |aws of nature, are
constantly exerting their influence on Iiving bodies,
causi ng an expenditure of vital power, and tending to the
destruction of the vital constitution, and the
deconposition of the organized matter. Therefore, life
mai ntains a continual conflict with opposing forces; and
hence it has been with truthfulness said, "Life is a forced
state -- a tenporary victory over the causes which induce
death."” p. 15, Para. 4, [HANDBOCK].

20. What peculiarity is noticeable in the tenperature of
t he human body? p. 15, Para. 5, [HANDBOCK].

The tenperature of the human blood is, in a robust man,
about ninety-eight degrees; and it hardly varies two
degrees fromthis point, whether the tenperature of the
surroundi ng at nosphere be twenty degrees bel ow zero or two



hundred and si xty degrees above it. The ani mal body nost
conpletely resists the action of superficial heat and col d.
The nore vigorous the vital power is in aninml bodies, the
better are they enabled to sustain the extrenmes of heat and
cold. p. 16, Para. 1, [HANDBOX].

21. What can you say of the carbonic-acid gas thrown off
by the human systemin its action? p. 16, Para. 2,
[ HANDBOCK] .

Carbonic-acid gas is thrown off in inmmense quantities by
perspiration and respiration, and this, when received into
the lungs, without a m xture of atnospheric air, is al nost
i nstant aneously destructive of animal life, but the
veget abl e econony, during the day, deconposes this gas,
retains its carbon as vegetabl e nourishnment, and sets free
t he oxygen, which is the peculiar principle of the
at nosphere that supports animal respiration. p. 16, Para.
3, [ HANDBOXK] .

22. What is noticeable in the formati on of the ani nal
structure? p. 16, Para. 4, [HANDBOXK].

The nost sinple formof aninmalized matter conposing the
living body in the chyle, which is separated fromthe
digested food in the alinentary canal, and enters the
capillary tubes, by which it is conveyed to the bl ood
vessels. This pearly-colored fluid, by chem cal analysis,
is alnost wholly resolved into water. As it passes al ong
the vitalizing tubes it becones nore and nore al bum nous
and fibrinous. Fromthe blood the vital econony of the body
el aborates all the substances and forns of matter conposing
t he ani mal body, constructing with marvel ous skill and
wi sdom t he bl ood vessels and the alinentary tube, with the
assenbl age of organs associated with it for the purpose of
nutrition, and the outer walls of the body, with its |inbs
and organs of external relations. p. 16, Para. 5,

[ HANDBOOK] .

Al the solid fornms of the body, the bones, cartil ages,

I i ganents, tendons, nuscles, nerves, &c., are nmade from
this fluid blood. They may all be reduced to three genera
ki nds of substances: nanely, the gelatinous, the fibrinous,
and the al bum nous, or, the cellular, the nmuscular, and the
nervous tissue. The gel ati nous substance, or cellular
tissue, enters into the formation of the bones, cartil ages,
and tendons. It also forns sheaths for every nuscle and for



every cord of the nervous system The fibrinous substance
enters into the formati on of the nuscular tissue. The

al bum nous is the nervous tissue, which is the highest
order of organized matter, and is endowed with the nost
pecul i ar and wonderful vital properties, and these
properties are concerned in the functions of digestion,
absorption, respiration, circulation, secretion, and
organi zation, or the process of structure, and the
production of animal heat. p. 16, Para. 6, [HANDBOXK].

23. What is the only element of positive notion in the
human body? p. 17, Para. 1, [HANDBOCK].

Wth very |imted exception, if any, the vital
contractility of the muscular tissue is the only el enent of
positive notion in the living ani mal body. Hence the
muscul ar tissue is distributed wherever notion is required.
The w ndpi pe, stomach, intestines, heart, diaphragm and
several other internal organs are also supplied with this
tissue. p. 17, Para. 2, [HANDBOX].

24. \What other arrangenent is nmade in the human body for
the security and protection of the organs? p. 17, Para. 3,
[ HANDBOCK] .

The cavity of the body is divided by the nuscul ar
substance called the diaphragm into two apartnments. The
upper one is called the thorax or chest, which extends from
the neck to the breast-bone in front, and sonewhat |ower at
t he sides and back, and contains the lungs, heart, a
portion of the |arge bl ood-vessels, and the esophagus, or
food pipe. The lower division is called the abdom nal
cavity, and contains the liver, stomach, intestinal canal
pancreas, spleen, kidneys, &. There is also a peculiar
texture of the cellular tissue, called the serous nenbrane,
which lines both cavities of the body, and is then extended
and folded in such a manner as to envel op each organ
separately, holding themin a nmeasure in their proper
pl ace. This serous nenbrane in the upper portion of the
body is called the pleura. It encloses each |ung
separately, and by two sheets, extending fromthe breast to
t he back, fornms a double partition between the lungs. These
two sheets are separated at the |lower part of the chest to
receive the heart. In a healthy state of the body the
serous menbrane has no aninmal sensibility. In fleshy people
| arge quantities of fat are accumulated in many parts of
this tissue. In a healthy action of all parts of the



system excess of fat never occurs, but waste and supply
are equal. It nust, fromthe considerations introduced in
this chapter, be a matter of interest to all, to
contenpl ate the subject of the follow ng chapters, to |learn
what tends to waste our bodily structures, what habits of
living wll restore their proper action, and how we may
thrive in mnd and body. p. 18, Para. 1, [HANDBOCX].

Chapter 2. THE HUMAN FRAME. p. 18, Para. 2, [HANDBOX].

25. O what is the human body conposed? p. 19, Para. 1
[ HANDBOCK] .

O solids in different degrees of density, and fluids that
circulate through them p. 19, Para. 2, [HANDBOCXK] .

26. What is the cubical size of the body, and what is the
principal elenment of its conposition? p. 19, Para. 3,

[ HANDBOOK] .

The bul k of the body, upon an average, is equal to a cube
of alittle nore than sixteen inches on a side. The

princi pal elenment of the body is water. The anount of water
equals a cube a little nore than fourteen i nches on a side,
or nearly four-fifths of the body. p. 19, Para. 4,

[ HANDBOOK] .

27. What are the solids of the body? p. 19, Para. 5,
[ HANDBOOK] .

The solids of the body are bones, teeth, cartil ages,
i ganents, nuscles, nerves, vessels, viscera, nenbranes,
skin, hair, and nails. p. 19, Para. 6, [HANDBOCX].

28. What are the fluids of the body? p. 19, Para. 7,
[ HANDBOCK] .

The fluids of the body are blood, chyle, |ynph, saliva,
gastric juice, pancreatic juice, synovia, nmucus, and serum
Bile, sweat, and urine are excretions. p. 19, Para. 8,

[ HANDBOOK] .

29. What does a chenical analysis of the body show? p.
19, Para. 9, [HANDBOCXK].

It discovers to us that alnost the entire bulk of the
human body consi sts of Oxygen, Hydrogen, N trogen and



Car bon. The bones and teeth are nore than half phosphate of
lime. The teeth al so contain carbonate of line. p. 19,
Para. 10, [HANDBOCK] .

30. Are there any other substances found in the body? p.
19, Para. 11, [ HANDBOCK].

Yes; very small quantities of phosphorus, sul phur,
chl orine, iodine, brom ne, potassium nagnesium iron,
al um num gold, lead, &. p. 19, Para. 12, [HANDBOXK].

31. What is the hardest solid in the body? p. 19, Para.
13, [ HANDBOCXK] .

Wth the exception of the enanel of the teeth, the bones
are the hardest solid in the body. p. 20, Para. 1,
[ HANDBOCK] .

32. How are the bones constructed? p. 20, Para. 2,

[ HANDBOOK] .

The bony structure is a dense, sub-fibrous basis, filled
with mnute cells, and traversed in all directions by
branchi ng and connected canal s cal | ed Haversi an, which give
roomto blood vessels and nerves. These cells are irregul ar
in formand size, and give off nunerous branching tubes,
whi ch by conmuni cating with each other constitute a very
delicate network. p. 20, Para. 3, [HANDBOXK].

33. What is found in the cavities and cells of bones? p.
20, Para. 4, [HANDBOXK] .

The internal cavities of |ong bones, and the canals and
cells of others, are lined by a nenbrane, and filled with
an oily substance called nmedulla, or marrow. p. 20, Para.
5, [ HANDBOXK] .

34. Are the bones formed of what we eat? p. 20, Para. 6,
[ HANDBOCK] .

Yes; every part of the body is fornmed of and from what we
eat, after the food has been changed into blood. As the

bl ood circul ates through the body, certain portions are
secreted or separated fromit to supply the several solids
and fluids of the body. p. 20, Para. 7, [HANDBOCXK] .

35. Is it then necessary that our food should contain the



constituent elenents of our bodies? p. 20, Para. 8,
[ HANDBOCK] .

It is. All substances containing these el enents, however,
are not proper food. MIk and eggs are supposed to contain
nearly all the elements in the human body; but it does not
follow fromthis that we should live wholly on m |k and
eggs, nor that we should eat line, or drink [ime water,
because there is lime in our bones. Fruits, grains and
veget abl es, contain every el enent conposing the human body,
and that, too, in a state easy of being appropriated by our
systemto build up the structures of the body. But nore of
this under the head of digestion. p. 20, Para. 9,

[ HANDBOCK] .

36. What is the strength of human bones? p. 20, Para. 10,
[ HANDBOCK] .

Human bones, when used as |levers, are twenty-two tines as
strong as sandstone, three and one-half tinmes as strong as
| ead, nearly two and three-fourths tines as strong as el m
and ash, and twi ce as strong as box, yew, and oak tinber.
p. 21, Para. 1, [HANDBOCK].

37. Does the quality of the food we eat affect the
strength and soundness of the bones? p. 21, Para. 2,

[ HANDBOOK] .

It does. If our food is not sufficiently nutritious, or is
of too poor a quality, our bones will be liable to be soft
and diseased. This is the nost effective cause of the
rickets. As the bones becone softened, by the strength of
t he nuscles the body is drawn into unsightly deformty. p.
21, Para. 3, [HANDBOX] .

38. What other neans injure the bones? p. 21, Para. 4,
[ HANDBOCQK] .

Too little exercise in the open air, working in mnes,
working or living in danp, or poorly-lighted places,

sl eeping in close roons, or roons where the air is stagnant
or inmpure, or keeping our bodies, while |aboring,
constantly bent, or in any posture which prevents the free
circulation of the blood, and the natural action of the
vital organs; all these injure the strength and heal th of

t he bones. Children, especially, should not be confined in
any unnatural position, but be allowed to nove freely in



what ever direction nature may demand. p. 21, Para. 5,
[ HANDBOCK] .

39. How often is it supposed our bones undergo a change?
p. 22, Para. 1, [HANDBOCK].

In fromone to ten years it is supposed that the entire
body, including the bones, undergoes a change. This change
is caused by the minute particles that formthe body
undergoi ng a state of decay and reproduction. This change,
however, is so gradual -- particles passing off and others
taking their place -- that the body, to a great extent,
retains its identity through life. p. 22, Para. 2,

[ HANDBOOK] .

40. \Were are the bones of the human body placed? p. 22,
Para. 3, [HANDBOXK].

They constitute the frame on which the body is built. They
give formand strength to the body, support its various
parts, and prevent it fromsinking by its own weight; they
serve as levers for muscles to act upon, and to defend the
brain, heart, lungs, and other vital parts, from external
injury, and occupy the sane position in the body that the
frame does in a building. The nuscles, nerves, flesh and
skin, are placed upon the bones as a carpenter puts boards
on the frame to build the house. p. 22, Para. 4,

[ HANDBOCK] .

41. How many bones are there in the human body? p. 22,
Para. 5, [ HANDBOX].

The nunber is variously estimated by different anatom sts
from 240 to a nuch | arger nunber. The best authorities,
however, give 246 distinct pieces in the body of a grown
person. p. 22, Para. 6, [HANDBOCK].

42. How many ki nds of bones are there in the human body?
p. 22, Para. 7, [HANDBOCK].

Three: long, flat, and irregular. The |ong appertain to
the Iinmbs, the arnms, legs, fingers and toes; the flat

incl ose cavities, as the brain and pelvis; the irregul ar
are fornmed nostly about the base of the skull, face, trunk,
wist, and instep. Al these forns of the bones are
requisite for the situations they occupy, and the
respective functions they fulfill. p. 22, Para. 8,



[ HANDBOOK] .

43. What is the only bone in the body which is conpletely
ossified, or hardened at birth? p. 22, Para. 9,
[ HANDBOCK] .

It is that bone which is called the petrous, which
contains the organs of hearing. The bones do not becone
solid till the twelfth year of life. p. 23, Para. 1,

[ HANDBOOK] .

44. Are the bones of the young liable to becone otherw se
injured? p. 23, Para. 2, [HANDBOXK] .

Yes; many persons in making their little children sit

al one at too early an age, produce in thema crooked spine.
In allowing themto stand or wal k before the bones of the

| egs are sufficiently toughened, their |egs becone crooked,
ei t her bandy-1egged or knock-kneed, for life. It is for
this reason inportant that great care should be taken while
t he bones are soft, that they be not m sshaped. Children
shoul d not be urged to walk. They will try to walk
t hensel ves when their bones are sufficiently toughened to
wal k. The flat-head Indians of North Anerica tie hard

pi eces of board on the back and front side of the heads of
their children till the skull hardens in this shape, which
causes the head to have its flattened appearance, which it
retains for life. p. 23, Para. 3, [HANDBOX].

45. Are the bones of old people as strong as those in
m ddl e age? p. 23, Para. 4, [HANDBOX].

No; in nost cases the bones of the aged are dry and
brittle, hence are nore easily broken by a fall than those
of younger persons. Wen the bones of the aged are broken,
the process of knitting the bone together, as it is called,
goes on, if at all, very slowy. For this reason, it
requires two or three tinmes as long a period for one to get
about with a broken linb at seventy years of age, as for
one at twenty-five or thirty. p. 23, Para. 5, [HANDBOX].

Figure |. HUVAN SKELETON. p. 23, Para. 6, [HANDBOOK].

In Fig. I, we have a human skeleton. a, a is the back
bone, at the upper part of which is the axis on which rests
the atlas, as it is called; b, hunmerus, |ong arm bone; c,
joint of elbow, d, e, ulna and radius, the two bones of the



fore-arm f, the carpus, or bones of the wist; g,

met acar pus and phal anges, bones of the hands and fingers;
h, the joint of the hip; i, the femur, or thigh bone, the

| ongest bone in the body; |, the lower end of the fenur or
t hi gh bone, which is enlarged; k, the patella, or knee-pan;
m the tibia; n, the fibula; the two bones of the |leg; o,
the tarsus, or bones of the heel and instep; p, netatarsus,
bones of the foot and toes; r, the thorax, or bones of the
chest, ribs, &.; s s and w, the pelvis; w, the sacrum a
wedge-shaped bone at the | ower end of the back bone; x, the
sternum or breast bone; y, the clavicle, or collar bone,
whi ch extends across the upper part of the chest, fromthe
upper end of the sternumto the shoul der blade. p. 24,
Para. 1, [HANDBOCXK] .

46. What is the average wei ght of a human skel eton? p.
24, Para. 2, [HANDBOX].

About one-tenth the weight of the whole body. p. 25,
Para. 1, [ HANDBOX].

47. \What are the bones of the human skel eton, and how nmany
are there of each? p. 25, Para. 2, [HANDBOX].

Bones of the skull, 8 --- Ear, 6 --- Face, 14 --- Teeth,
32 --- Back, vertebral colum, 24 --- Ribs, twelve pairs,
24 --- Tongue, os hyoides, 1 --- Upper extremties, arm
wrist, & fingers, 64 --- Breast bone, sternum 1 ---

Pel vis, hip, sacrum and coccyx, 4 --- Lower extremties,
| eg, instep, and toes, 60 --- Sesanobid -- knee pan, and
bones in tendons, 8 --- Total, 246. p. 25, Para. 3,

[ HANDBOCK] .

48. What are the bones of the back called? p. 25, Para.
4, [ HANDBOXK] .

The vertebral colum. p. 26, Para. 1, [HANDBOCXK].

49. How nmany pieces are there in the vertebral colum, a
a, Fig. 1?7 p. 26, Para. 2, [HANDBOC].

Thirty-three in the young person, but in advanced |life the
nine | ower pieces unite into two. p. 26, Para. 3,
[ HANDBOOK] .

50. What is each of these pieces called? p. 26, Para. 4,
[ HANDBOCK] .



Vertebra. Twenty-four of these are called the true
vertebrae, the rest are called the fal se vertebrae, which
unite to formthe sacrum and coccyx; these last are al so
concerned with the hip bones in the formati on of the pelvis
or basin at the bottomof the trunk, and constitute the
base on which the vertebral colum rests. O the true
vertebrae, seven belong to the neck, twelve to the back
and five to the loins; and are accordingly distinguished by
the ternms cervical, dorsal, and |unbar vertebrae, fromthe
Latin cervix, neck; dorsum back; and |unbar, loins. p.
26, Para. 5, [HANDBOCK].

51. What is the first cervical vertebra, which supports
the head, called? p. 26, Para. 6, [HANDBOX].

Because it supports the head, it is called the atlas. This
is said to be thus naned fromthe tradition that a giant by
the nane of Atlas supported the earth on his shoul ders. p.
26, Para. 7, [HANDBOCK].

52. What is the atlas? p. 26, Para. 8, [HANDBOXK].

It is the ring of bones which allow the head to nove
si dewi se as well as backward and forward to some extent on
t he second cervical, which is called the axis. p. 26,
Para. 9, [ HANDBOX] .

53. Are the bones of the vertebrae solid? p. 26, Para.
10, [ HANDBOXK] .

No; there is a large cavity the whole I ength of the spinal
colum for the spinal marrow, and two smaller cavities each
side of the spinal marrow, extending down al ong the back
side of the vertebral colum, for the spinal cord. p. 26,
Para. 11, [HANDBOXK] .

54. What do the bones of the spinal colum resenble? p.
26, Para. 12, [HANDBOXK].

They have sone resenbl ance to so many rings piled upon one
another. This is not an exact resenbl ance however, for they
have several projections fromthe arch behind; one running
directly back, which is called the spine. Two running
obl i quely backward, with which the ribs formone of their
joints of attachnent. The vertebrae are therefore so
constructed, that when arranged in their proper order, they



formboth a colum of support to the body, and a canal for
the spinal marrow. Between all of these bones is interposed
an elastic, fibrous cartilage, which, wth the surroundi ng
| iganents, unites and binds themto each other in such a
manner as to give the colum considerable flexibility and
elasticity, and at the sane tine secure to it all the
supporting power of a solid bone. Thus it forns a strong
upright columm, which gives erectness, dignity, and grace
to the human body. p. 27, Para. 1, [HANDBOX].

55. How do many persons injure the shape of the spinal
colum? p. 27, Para. 2, [HANDBOCK].

By wong positions in sitting, standing, or |ying down. By
sitting considerable of the tinme, as many do, in rocking
chairs, or while witing, bent forward, or with one
shoul der higher than the other. By these ill-habits, this
col um becones bent too far forward, or crooked sidew se,
causi ng either round shoul ders, or a dropping of one
shoul der | ower than the other. Sone lie on two or three
pillows, so that when they habitually lie upon the side
they are in danger of causing this same curvature of the
spine. p. 27, Para. 3, [HANDBOX].

In sitting, you should sit back against the back of the
chair, wth head erect, shoul ders back, and the whole
vertebral colum to the shoul ders resting agai nst the back
of the chair. In lying down, whether on the back or side,
lie with the body, arnms, and |linbs straight, and the head
el evated not nore than four inches. You shoul d habituate
yourself to sleeping on either side. Frequently changing
fromside to side is also beneficial. Never sleep |ying
upon your face. p. 27, Para. 4, [HANDBOCX].

56. Into how many parts is the skull divided? p. 28,
Para. 1, [HANDBOXK].

Four; superior, lateral, inferior, and anterior. The
superior is the front and upper portion, or that containing
the intellectual brain. The lateral, is the sides. The

inferior, the base of the head. The anterior, the face. p.
28, Para. 2, [HANDBOXK].

57. What are the cavities of the skull called in which the
eyes are placed? p. 28, Para. 3, [HANDBOX].

The orbits of the eyes. These are holl ow cones for the



| odgnent of the eyeballs with their nuscles, vessels,
nerves and glands. p. 28, Para. 4, [HANDBOCK].

58. How many bones are there in the head? p. 28, Para. 5,
[ HANDBOCK] .

Si xty- one, above the upper joint of the neck, including
the teeth. p. 28, Para. 6, [HANDBOX].

59. How many bones are there that give shape to the skull?
p. 28, Para. 7, [HANDBOCK].

Ei ght, and these are united together at their edges. These
edges which lap into each other sonmewhat resenble saw
teeth. These ragged pi eces of bone uniting the parts of the
skull together (see Fig. |I) are called sutures, fromthe
Latin sutura, to sew, because they | ook very nuch |like the
seam made by sewing two pieces of cloth with the "over-and-
over" style of stitch. p. 28, Para. 8, [HANDBOCK] .

60. How many bones are there in the face? p. 28, Para. 9,
[ HANDBOOK] .

Fourteen, besides the teeth. p. 29, Para. 1, [HANDBOX].

61. Are there any bones in the ear? p. 29, Para. 2,

[ HANDBOOK] .

Yes; there are three bones in each ear, and these assi st
in conveying sound to the brain. p. 29, Para. 3,

[ HANDBOOK] .

62. Are there any bones in the tongue? p. 29, Para. 4,
[ HANDBOOK] .

Yes; there is one bone at the root of the tongue called os
hyoi des. It is used to support the tongue and upper part of
the larynx, or wi ndpipe. p. 29, Para. 5, [HANDBOCK].

Figure I'l. THE TEETH. p. 29, Para. 6, [HANDBOCK].

63. What does Fig. Il illustrate? p. 29, Para. 7,
[ HANDBOCK] .

It illustrates the formation of the teeth, their nerves,

&. The infant set are in the jaws, while the outlines of
the second set are al so observable. p. 29, Para. 8,



[ HANDBOOK] .

Keep your eye on this figure while answering the foll ow ng
questions. p. 29, Para. 9, [HANDBOX].

64. How many teeth has the human being? p. 30, Para. 1,
[ HANDBOCQK] .

The permanent teeth are thirty-two in nunber, sixteen in
each jaw. p. 30, Para. 2, [HANDBOX].

65. How many parts are there to the tooth? p. 30, Para.
3, [ HANDBOXK] .

There are three parts; called the crown, the neck, and the
root. The crown is that part which is seen above the jaw,
the neck is that portion clasped by the upper rimof the
socket, and the root is that part within the gum and
socket, which is fastened to the jawobone. p. 30, Para. 4,

[ HANDBOOK] .

66. O what are the teeth conposed? p. 30, Para. 5,
[ HANDBOCK] .

O a firmcrust, called enanel; the tooth bone proper,
called the ivory, and a cortical substance, called
cementum The enanel covers the exposed surface of the
crown, and the cenentumforms a thin coating over the root
of the tooth. These beconme thinner in old age. p. 30,
Para. 6, [ HANDBOX] .

67. Are the teeth, |like all our other bones, made from our
food? p. 30, Para. 7, [HANDBOXK].

They are; and |i ke the other bones, are conposed |argely
of lime, but unlike our other bones, are exposed to the

i mredi ate action of the air and foreign substances. p. 30,
Para. 8, [ HANDBOX].

68. In what other respects do the teeth differ fromthe
ot her bones? p. 30, Para. 9, [HANDBOX] .

They are conposed of a nmuch harder material. The ivory of
the tooth is nmuch harder than bone, and the enanel is still
harder. p. 30, Para. 10, [HANDBOXK] .

69. What is the use of this enanel? p. 30, Para. 11



[ HANDBOOK] .

It gives the teeth strength, as well as hardness, for
biting, chewing, and grinding the food; it also prevents
injury fromthese operations, and fromthe action of acids
on the bone of the teeth; it also adds nuch to their
beauty. p. 30, Para. 12, [ HANDBOXK].

70. If this enanel is broken, does it formon the tooth
again? p. 30, Para. 13, [HANDBOCK].

When the enanel is once destroyed it is seldom if ever,
restored again. Wien it is once broken the teeth are liable
to rapid decay. It is inportant to use our teeth carefully
in this respect, and not use themto crack nuts, or bite
very hard substances, lest in after tinme we be deprived of
their nore inportant use in grinding our food. p. 31,

Para. 1, [HANDBOCXK] .

71. Are the teeth supplied, like our other bones, with
bl ood vessels and nerves? p. 31, Para. 2, [HANDBOCK].

They are; and as nost peopl e have occasion to know, these
nerves are endowed with life, and al so an exquisite
sensibility, which is the nore apparent when the teeth
becone decayed. p. 31, Para. 3, [HANDBOCX].

72. How many teeth has a young child? p. 31, Para. 4,
[ HANDBOOK] .

Twenty; ten in the upper, and ten in the |lower jaw. p.
31, Para. 5, [HANDBOX].

73. What care is necessary in relation to the teeth of
children? p. 31, Para. 6, [HANDBOCK].

When a child is fromfive to seven years of age, the teeth
| oosen, when they should be i medi ately renoved; otherw se
they will prevent the proper formation and regularity of
the new and pernmanent teeth, which are grow ng under them
Sonme persons permt their children to eat candi es and
sweetneats with their first set of teeth, and manifest but
little care for them but it should be borne in mnd that
t he sane nerves and bl ood-vessels that are connected with
the first set of teeth, are at the sanme tinme comuni cating
with the enbryo fornms of the second set, which are form ng
beneath them See Fig. Il. The nature of the second set in



a great neasure depends on the nature and care of the first
set. Disease of the child' s teeth then may cause them nmany
ills in after life. p. 31, Para. 7, [HANDBOOK]

74. Wy is it necessary for the human nouth to be
furnished wwth two sets of teeth? p. 31, Para. 8,
[ HANDBOCK] .

The gradual growth of the body, renders it necessary that
our little jaws should be furnished with a set of teeth in
chi | dhood, which are too small to fill up our jaws when our
systemis fully devel oped, and too snall to answer the
pur poses of mastication through |life; and hence the al
wi se Creator has established a law in our system by which
the small teeth of our childhood are renoved, and their
pl aces supplied with a | arger, permanent set, which are
better fitted for mastication. p. 32, Para. 1, [HANDBOXK].

75. What is the difference between the first and second
sets of teeth? p. 32, Para. 2, [HANDBOCXK] .

The first teeth, or those of a child, only pass through

t he gum socket which is fastened to the jaw, while the
second set grow out of the jaw itself, between the roots of
the first set of teeth; so if the first are not renoved,
the second set nust force their way inward or outward
between them p. 32, Para. 3, [HANDBOX].

76. How many different kinds of teeth have we? p. 32,
Para. 4, [HANDBOX] .

Three; four cutters, or front teeth, in each jaw, two
pointers, or eye teeth, in each jaw, and ten grinders, or
back, double teeth, in each jaw, half on each side of the
face. p. 32, Para. 5, [HANDBOX].

77. What is the nost inportant use of the teeth? p. 32,
Para. 6, [ HANDBOX] .

Their | eading and nost inportant use is to cut and chew,
or grind the food so finely that it nay be m xed with the
saliva, or the noisture of the nmouth, before passing into
the stomach. p. 32, Para. 7, [HANDBOX].

78. If we had no teeth, would we have the pleasure in
eating we now enjoy? p. 33, Para. 1, [HANDBOX].



No; for then our food would need to be nostly liquid or
sem -fluid. p. 33, Para. 2, [HANDBOCK].

79. Are the teeth otherw se useful? p. 33, Para. 3,
[ HANDBOCK] .

Yes; they assist the voice in tal king, reading aloud, and
singing. If a person |loses two or three front teeth, he
tal ks, reads, and sings, in a hissing, disagreeable nmanner.
The | oss of teeth prevents a person fromgiving the correct
sounds of many letters, and fromarticulating distinctly.
p. 33, Para. 4, [HANDBOX].

80. Should we not do everything in our power to preserve
our teeth? p. 33, Para. 5, [HANDBOX].

Yes; we shoul d never pick nor scratch themw th pins or
pocket knives; for these break the enanel. Quill or wooden
tooth picks may be useful in renmoving any particles of food
that may not be readily reached by the brush, but netallic
tooth picks should never be used. p. 33, Para. 6,

[ HANDBOCK] .

81l. In what other ways are the teeth injured? p. 33,
Para. 7, [ HANDBOX] .

By taking into the nouth food or drink which is either too
hot or too cold, by snoking or chew ng tobacco, by using
acid drinks or fruits which set the teeth on edge. Hot
substances taken into the nouth serve nore directly and
powerfully to destroy the teeth than any ot her cause which
acts i medi ately upon them p. 33, Para. 8, [HANDBOOXK].

82. Wiy are the teeth of Europeans generally better than
t hose of Anmericans? p. 33, Para. 9, [HANDBOXK] .

The principal reason is, their food is nore sinple, and
their habits nore tenperate and uniform than those of
Americans. p. 33, Para. 10, [HANDBOCK] .

83. How can we care for the teeth? p. 33, Para. 11

[ HANDBOOK] .

The teeth should be cleansed with a brush or a soft piece
of flannel, and tepid water, after every neal, but nore
especially before retiring to rest, and again after rising
in the norning. Sone refined soap may be occasionally used,



to renmove any corrodi ng substance that may exist around or
between the teeth. The nouth should be rinsed after its
use. Soft water is always best for the teeth. If the teeth
are closely set together, drawing a thread between them
occasionally will be of great benefit. p. 34, Para. 1,

[ HANDBOCK] .

84. What is the cause of the pain called "tooth-ache?" p.
34, Para. 2, [HANDBOX].

When a tooth is so decayed that its inflaned nerve is
exposed to the air, it causes tooth-ache. Sonetinmes food
crowded agai nst the bare nerves in eating, produces the
same effect. p. 34, Para. 3, [HANDBOX] .

85. What should we do with decayed teeth? p. 34, Para. 4,
[ HANDBOCK] .

If any of our teeth have begun to decay, a dentist should
be consulted as soon as possible, and the cavities filled
with gold. Natural teeth, if partly filled with gold, are
al ways better than artificial teeth. Wen teeth are past
filling, they should be imediately renoved, otherw se they
wi || cause decay in adjoining teeth, give rise to neuralgic
pai ns, or cause nmaxillary abscess, which is known by a
severe and obstinate pain in the face, just bel ow the eye,
near the nose. Sonetines this di sease causes discharges of
of fensive matter fromthe nose, it al so produces bad
breath, and affects the general health. It may be years in
form ng, and be m staken for common tooth-ache. p. 34,
Para. 5, [ HANDBOX].

86. What is another great |eading cause of the premature
decay of teeth? p. 34, Para. 6, [HANDBOCXK].

Their disuse. The nore the teeth are regularly and
properly used for the purposes for which they were

i ntended, that of masticating and preparing the food for
the stomach, the nore healthy they will be, and the | ess
liable to decay. Experience shows that the teeth decay the
nost rapidly between the ages of fifteen and thirty. So
that youth need to give the nost special attention to their
teeth. p. 35, Para. 1, [HANDBOXK].

87. Who have generally the best teeth? p. 35, Para. 2,
[ HANDBOCK] .



Those who have the best health. Therefore to assist in
preserving the teeth, the stomach and | ungs shoul d be kept
in as healthy a condition as possible. The proposition we
think is correct, that diseases of the nervous system
affect the teeth, and al so di seased or decaying teeth have
a powerful effect upon the general health. The |oss of the
teeth cripples the natural action of the system-- |essens
the action of the salivary glands, and to sonme extent
shortens life. p. 35, Para. 3, [HANDBOXK].

88. \What are the bones of the chest? p. 35, Para. 4,
[ HANDBOCK] .

The sternum or breast-bone in front, and the twelve pairs
of ribs on the side, and these constitute the thorax. See
Fig. I. p. 35 Para. 5, [HANDBOXK].

89. What is the sternum or breast-bone? p. 35, Para. 6,
[ HANDBOOK] .

It is that bone which lies directly in the central |ine of
the fore part of the chest; its upper end lies wthin a few
inches of the vertebral colum, while its inferior
extremty projects considerably forward. It is about eight
inches in length, and one and a half inches in width. p.
35, Para. 7, [HANDBOCK].

90. Wiat is the formof the ribs? p. 35, Para. 8,
[ HANDBOOK] .

They grow out of the spine, or back bone, on the back
side, formng a hoop by neeting and being fastened to the
breast bone in front. p. 35, Para. 9, [HANDBOX].

91. Do all these ribs grow directly to the breast bone?
p. 36, Para. 1, [HANDBOXK] .

The first or upper seven pairs, grow directly to the
sternum The five lower pairs are called false ribs, and
are connected with each other in front by cartilages, or a
subst ance sonewhat |i ke bone, but nore pliable and spring-
like. p. 36, Para. 2, [HANDBOCK].

92. Are all the ribs of one size and shape? p. 36, Para.
3, [ HANDBOXK] .

No; they increase in length fromthe first to the eighth,



and then dimnish in length to the twelfth. In breadth they
dimnish fromthe first to the |ast, except the two | ower
ones. The first is horizontal and all the rest oblique. The
two lower ribs are called floating ribs. p. 36, Para. 4,

[ HANDBOCK] .

93. O what use are the ribs? p. 36, Para. 5, [HANDBOX].

They are the franme-work of that part of the human trunk
termed the chest, in which the lungs and heart are
deposited for safe keeping. p. 36, Para. 6, [HANDBOCK].

94. Is it inportant to care for this frane-wrk? p. 36,
Para. 7, [HANDBOCXK] .

It is. If we wear our clothing too tight, we dimnish the
size of the chest, crowd the lungs, heart, and other
organs, and hinder their healthy action. By sitting, or
standing in a stooping posture, the |ower end of the
sternumis crowded upon the stomach, which injures and
weakens it. Men or wonen who wear tight clothing over the
| ower ribs must injure their health. p. 36, Para. 8,

[ HANDBOOK] .

95. What do the bones of the upper extremties conprise?
p. 36, Para. 9, [HANDBOCK].

They are the clavicle, or collar bone; the scapula, or
shoul der bl ade, a large, flat, triangular bone back of the
shoul der; the hunerus, or arm bone;; the ulna and radius,
or bones of the forearm these two nove at the el bow
simlar to a door hinge. The word ulna is Latin, and neans
an ell. This bone is so nanmed because in early tinmes it was
used as the neasure of an ell; the carpus, or the eight
bones in two rows across the wist; the netacarpus, or five
bones of the pal mof the hand; the phal anges, or fourteen
bones of the fingers. p. 36, Para. 10, [ HANDBOXK] .

Figure Il1l. THE CARPUS. p. 36, Para. 11, [HANDBOCK] .
96. \What does Fig. IIl represent? p. 37, Para. 1,
[ HANDBOCK] .

The carpus. 1, lower end of the radius; 2, |ower end of
the ulna; 3, connecting cartilage; S L CP, first row of
bones in the wist; T T MM second row of bones; 4,5,6,7,
and 8, the five bones of the palmof the hand, to the end



of which the phal anges, or finger bones are attached. p.
37, Para. 2, [HANDBOX].

97. What is the pelvis? p. 37, Para. 3, [HANDBOX].

The pelvis is that part of the human body which is fixed
inrelation to the rest, and about which all the rest nove;
beneath it the lower extremties wal k, and above it the
back bone is novable. It is a collection of bones at the
| oner end of, and attached to, the vertebral columm. The
upper part of it serves as a support to the abdom na
organs. To the lower sides of it the thigh bones are
attached. See s s and u, Fig. |I. p. 37, Para. 4,

[ HANDBOCK] .

98. What are the bones of the lower extremties? p. 37,
Para. 5, [HANDBOXK].

The fenmur, or thigh bone, which is the |ongest bone in the
body; the patella, or knee-pan, which is heart-shaped in
figure, and is connected with the | ower portion of the
t hi gh bone; tibia and fibula, or the bones of the leg; the
tarsus, or seven bones of the ankle; the netatarsus, or the
five bones of the foot; the phal anges, or fourteen bones of
the toes. The bones of the tarsus and the netatarsus
correspond, sonewhat, to those of the carpus and netacarpus
of Fig. Ill. p. 38, Para. 1, [HANDBOCK].

99. Are there any other bones in the human body? p. 38,
Para. 2, [HANDBOCXK] .

Yes; there are what are call ed sesanoni d bones. These are
formed in tendons, and are a sort of pulley on which the
tendons of the body play. They are al so placed over joints.
The knee-pan is one of them There is one of themon the
joint of the thunb, and of the little finger, and in other
parts. p. 38, Para. 3, [HANDBOCX].

100. Are the bones of the body nostly in pairs? p. 38,
Para. 4, [ HANDBOX] .

Al'l the two hundred and forty-six bones of the body,
except thirty-four, are found in pairs, or one on each side
of the body. p. 38, Para. 5, [HANDBOC].

101. What is the connection between any two bones call ed?
p. 38, Para. 6, [HANDBOXK] .



A joint or articulation. It is by nmeans of these joints
that the various notions of the bones are easily made. p.
38, Para. 7, [HANDBOCK].

102. How many joints are there in the human body? p. 38,
Para. 8, [HANDBOCXK] .

Over two hundred, all perfectly adapted to their various
positions and work. p. 38, Para. 9, [HANDBOX].

103. How nany notions can be made by the joints? p. 38,
Para. 10, [HANDBOXK] .

The notions of the joints are four. The first is where the
bones slip over one another, which is the case in al
joints. p. 38, Para. 11, [HANDBOXK] .

The second is angul ar novenent, as up and down, right and
| eft, or such notions as you can nmake with your fore finger
si dew se, and by bending and straightening it out. The
third notion is circular. It consists in noving the bone
around in a circle with the joint as a center, such as you
make in whirling your armaround the shoul der joint. The
fourth notion is called rotation, such as the noving of the
atlas on the axis in the neck. p. 38, Para. 12,

[ HANDBOOK] .

104. What is the construction of a novable joint? p. 39,
Para. 1, [HANDBOXK] .

The opposing surfaces are coated by an el astic substance
called cartilage, this is lubricated -- oiled -- by a fluid
call ed synovia, which is secreted in an encl osed nenbrane
or bag, called synovial. p. 39, Para. 2, [HANDBOXK].

105. How are the bones held firmy together? p. 39, Para.
3, [ HANDBOXK] .

By bands of glistening fibers, called |iganents. These are
nostly short, and attached only to the enlarged extremties
of the bones. In such joints as that of the shoul der and
hip, there i s between the ends of the bones what is called
the round liganent. It is a bundle of fibres in the form of
a cord. It is used to keep the head of the bone from
slipping out of the socket, and at the sane tine it all ows
the nost perfect freedomof notion. p. 39, Para. 4,



[ HANDBOOK] .

106. How are the joints kept in their places, or the bones
fromgetting out of joint when they are noved? p. 39,
Para. 5, [HANDBOX].

There are liganents formed about all the joints, sonetines
constituting bands of various breadths and thicknesses, and
sonetinmes | ayers of these bands are extended around the
joints. These serve the sane purpose in the human frane as
the pins in a frane building. Instead, however, of clunsy
joints being made and pinned together, a few tough fibres
and nenbranes, secure at once, in a nost perfect manner,
every portion of the frame, and provide at the sane tine
means for its lubrication. Sone of the liganents are
situated in the joint, like a central cord or pivot, and
sone surround it |like a hood. p. 39, Para. 6, [HANDBOX].

107. Were are the liganents principally found? p. 39,
Para. 7, [HANDBOX].

The ligaments bind the lower jaw to the tenporal bones,
the head to the neck, extend the whole | ength of the back
bone in powerful bands, both on the outer surface, and
within the spinal canal, and from one spinal process to
anot her; and bind the ribs to the vertebrae, and to the
spi nal projection behind, and to the breast bone in front,
and this to the collar bone, and this to the first rib and
shoul der bl ade, and this last to the bone of the upper arm
at the shoulder joint, and this to the two bones of the
fore-armat the el bow joint, and these to the bones of the
wist, and these to each other, and those of the hand, and
t hese |l ast to each other and those of the fingers and
thunb. In the same manner they bind the bones of the pelvis
together, and the hip bones to the thigh bone, and this to
the two bones of the | eg and knee-pan, and so on to the
ankl e, and foot, and toes, as in the upper extremties. p.
40, Para. 1, [HANDBOX] .

108. What can you say in general of the cartil ages and
liganents? p. 40, Para. 2, [ HANDBOCK] .

They unite, and bind the whol e bony systemtogether in a
power ful manner, so as to possess in a wonderful degree
mobility and firmess. The liganents and cartilages are in
health destitute of animal sensibility. They are soft and
yielding in early life, and becone nore dry, rigid, and



inflexible in old age. p. 40, Para. 3, [HANDBOCK].

109. What ot her useful contrivance is connected with the
joints? p. 40, Para. 4, [HANDBOCK].

In all the novable joints the articulating surfaces of the
bones are covered with dense and hi ghly-polished
cartilages, by which neans the joints are enabled to act
with great ease and little friction, and at the sanme tine
it constitutes a cushion which breaks in a great neasure
t he sudden jar which otherwise would be felt in the head,
when wal ki ng or suddenly noving the linbs. It protects the
brain in the sane nmanner that the springs of a carriage
prevent a sudden jolt. Cartilage is also enployed
separately fromthe bones in form ng sonme of the cavities,
&., as the larynx, w nd-pipe, part of the nose, &c. p.
41, Para. 1, [HANDBOX] .

110. How many kinds of joints are there? p. 41, Para. 2,
[ HANDBOCK] .

Three: fixed, or such as the joints of the skull and upper
jaw, teeth and vomer; novable, such as the shoul der, hip,
el bow, wrist, knee, ankle, carpus, and tarsus;
internedi ate, or such joints as those in the vertebra
colum. p. 41, Para. 3, [HANDBOX] .

111. Why are the bones of the body nostly cylindrical, or
hol l ow? p. 41, Para. 4, [HANDBOCK].

To secure great strength with as little material as
possi bl e. Were the bones of the human skel eton nade solid,
it would be so heavy and cunbersonme that it would require a
| ar ger anmount of nuscl es, nmaking the body unw el dy, and
thus depriving it of its rapidity and ease of notion. p.
41, Para. 5, [HANDBOX] .

112. Is there any other peculiarity in the bones not
al ready nentioned? p. 41, Para. 6, [HANDBOX].

The bones are closely covered with a very firm whitish-
yel | ow nenbrane, very snooth, this is called the
periosteum p. 41, Para. 7, [HANDBOX].

The gristly substance between the nostrils is attached to
what is called the vonmer.] p. 41, Para. 8, [HANDBOCK].



Thi s menbrane encl oses the vessels which carry nutrinent
into the bones. It is to this periosteumthat the |iganents
and tendons are attached, as they cannot fasten to the bone
itself. In fever sores and felons the disease begins in
nost cases in the periosteum of the bone, or the tendons,
but if not checked it soon affects the bone itself. Coo
bat hs, or a cool wet bandage upon the affected part during
its fevered condition is good. Felons may nany tines be
driven away by keeping the affected part imersed a | ong
time in hot water. But nuch tine and suffering can be saved
by cutting a free gash through the felon into the bone
t hrough the periosteum Cut a gash an inch |ong, at |east.
p. 41, Para. 9, [HANDBOC].

113. Are there other diseases, or difficulties with the
joints, or bones, that we should guard against? p. 42,
Para. 1, [HANDBOCXK].

Yes; strains of joints, and dislocations, many tines
caused by westling. This is a dangerous exercise, and
shoul d give place to mlder sport. Inflanmation in sprains
shoul d be allayed with the cool wet bandage, covered, of
course, by dry flannel. Violent jerking of the arns in
gymastics should be avoided, as it is liable to cause
synovitis, or disease of the joints. p. 42, Para. 2,

[ HANDBOOK] .

Chapter 3. THE MUSCULAR SYSTEM p. 42, Para. 3,
[ HANDBOCQK] .

Figure 1V. MUSCULAR SYSTEM p. 43, Para. 1, [HANDBOCK].
What are the nuscles? p. 43, Para. 2, [HANDBOX].

The noving organs of the body. Their grand peculiarity is
their power of contraction, which is as wonderful as
anything in nature. This is the elenent of all voluntary
notion, and nost, if not all, positively involuntary
notion, in the living body. Al the great notions of the
body are caused by the novenent of sonme of the bones which
constitute the frame-work of the system but these,

i ndependently of thensel ves, have not the power of notion,
and only change their position through the action of other
organs that are attached to them which by contracting,
draw t he bones after them In sone of the slight novenents,
as the winking of the eye, no bones are displaced. The
organs which performthis remarkable work are call ed



Muscl es. The red color of the nuscles is owing to the
presence of the nunmerous bl ood vessels which they contain.
p. 43, Para. 3, [HANDBOCK].

115. O what are the nuscles conposed? p. 43, Para. 4,
[ HANDBOOK] .

They are conposed of parallel fibers, of a deep red col or
constituting |l ean fl esh. Any person can exam ne a piece of
boil ed beef, or the leg of a fow, and see the structure of
the fibres and tendons of a nuscle. p. 44, Para. 1,

[ HANDBOCK] .

116. O what shape is a nuscular fiber? p. 44, Para. 2,
[ HANDBOOK] .

It is long, round, and fine, like a thread. Any piece of
| ean neat can be easily divided in one direction into
stringy fibers, which, by the use of appropriate
i nstruments, can be subdivided till fibrils are reached,
not so large as hairs, conposed of a sheath enclosing
m nute particles, shaped |i ke beads, placed end to end.
Sonme m ght suppose | ean neat had no regul ar shape, but the
above proves that it has. The | ean portions of our bodies
are arranged in perfect order, as nmay be seen by observing
Fig. IV, at the head of this chapter. p. 44, Para. 3,
[ HANDBOCK] .

117. How are the fibrils that constitute nuscles held
together? p. 44, Para. 4, [HANDBOX].

By a delicate web or sheath, which is perforated with
mnute tissues or cavities, and these becone so conpact
together at the ends of the nuscles as to formglistening
fi bers and cords, called tendons, or sinews, by which the
muscl es are attached to the periosteum or surface of the
bones. A few of the nuscles resenble in structure a ribbon;
others a cord; others are thin and expanded, so that they
resenbl e a nmenbrane. The mnuscl es present vari ous
nodi fications in the arrangenent of fibres, as relates to
t heir tendinous structure. p. 44, Para. 5, [HANDBOX].

118. How nmany nuscles are there in the human body? p. 44,
Para. 6, [HANDBOX].

It is supposed that there are not |ess than four hundred
and seventy distinct nuscles of voluntary notion in the



human body; about tw ce as nmany nuscles as there are bones.
They are nearly all arranged in pairs, each side of the
body havi ng the sanme kind. These are so arranged and

adj usted, as to position and connection, that by the
contractions of the different pairs, or individual mnuscles,
all the voluntary notions of the Iower |inbs are performned.
The function of respiration -- which to a certain extent,
is both voluntary and involuntary -- al so enpl oys sone of

t hese nuscles. p. 44, Para. 7, [HANDBOCK].

119. How nmuch of the body is nmuscle? p. 45, Para. 1
[ HANDBOCK] .

The greater portion of the bulk of the body is conposed of
muscular tissue. It is the nuscle that gives the body its
pl unp appearance. These nuscles not only serve as a neans
of noving the body, but, in the |linbs, they invest and
protect the bones, and sonme of the joints. In the trunk
they are spread out to enclose cavities, and forma
defensive wall, capable of yielding to external pressure
and again returning to its original position. p. 45, Para.
2, [ HANDBOXK] .

120. How are mnuscl es noved? p. 45, Para. 3, [HANDBOCK].

By contracting, or shortening. Wen a piece of India
rubber has been stretched and you let go of it, it
contracts. These cords have power to | engthen and shorten
sonmewhat |ike rubber. Some nuscles in contracting pull at
one end, and sone at both their ends. p. 45, Para. 4,

[ HANDBOCK] .

121. How are all the actions and notions of the various
organs of the body produced? p. 45, Para. 5, [HANDBOCXK].

By the alternate contracting (shortening) and expansi on
(I engt hening) of these nuscular fibers. These nuscles are
so arranged as to act as antagonists to each other, sone
di splacing a part, and sone replacing it; and therefore
they are ternmed the flexor and extensor mnuscles. The flexor
nmuscl es are considered to be generally nore powerful than
t he extensor, and hence, when the WLL ceases to act, as in
sound sl eep and death, the body and linbs are partially
fixed or bent. p. 45, Para. 6, [HANDBOCX].

122. O what are the nuscles conposed? p. 45, Para. 7,
[ HANDBOCK] .



O bundles of fibers enclosed in a sheath; each fiber is
conposed of snall er bundles, and each bundle of single
fibers called ultimate fibers. By a microscope it is seen
that these ultinmate fibers are conposed of finer fibers
called fibrils. p. 46, Para. 1, [HANDBOXK].

123. What is the appearance of the end of one of these
fibers through a mcroscope? p. 46, Para. 2, [HANDBOX].

It presents to us an appearance simlar to that of the end
of a conpact bundle of very fine straws. p. 46, Para. 3,
[ HANDBOCK] .

124. How many ki nds of nuscular fiber do anatom sts
di stinguish? p. 46, Para. 4, [HANDBOX].

Two: those of voluntary or animal life, those under
control of the will; and those of involuntary or organic
life, such as are used for breathing and digestion.
Muscul ar fibers of aninmal |life are conposed of these

bundl es of fibrils, while the nuscular fibers of organic
life are flat, and are held together by fibers which are
conposed of a dense form of the sane tissue. The nuscl es of
animal life are devel oped on the external part of the body
and are nostly attached to the bones, and they conprehend
all of the nuscles of the linbs and trunk, while the
nmuscl es of organic |life are formed fromthe internal or
mucous | ayer, and are situated in the hollow organs
conposing the respiratory, digestive and circul atory
apparatuses. p. 46, Para. 5, [HANDBOX].

125. When the nuscular tissue is once destroyed, is it
ever restored again? p. 46, Para. 6, [HANDBOX].

Never; but when the nuscles are wounded, with or w thout
the loss of their substance, the breach is healed, and the
parts united, by what is called areolar tissue, which is
wholly insensible to the action of stimulants. p. 47,
Para. 1, [ HANDBOXK] .

Figure V. MUSCLES OF THE HEAD AND FACE. p. 47, Para. 2,
[ HANDBOOK] .

126. What does Fig. Villustrate? p. 47, Para. 3,
[ HANDBOCXK] .



This figure illustrates the nmuscles of the head and face.
1 is the nmuscle noving the eyelids; 2, nuscle used in
drawi ng the top of the head backward; 3, point of
attachnent of nuscles 1 and 2; 4, nuscles used in opening
and closing the eye; 5, muscle that draws down the corner
of the eyelid; 6, nuscle used to expand the nostrils; 7,
nmuscl e surroundi ng the nouth, used in closing the lips; 8,
nmuscl e used to el evate the upper |ip and expand the nose;
9, nuscle used to elevate the upper lip; 10, 11, nuscles
that pull the angle of the nouth upward and outward, and
are used in laughing; 12, the muscle which pulls the | ower
lip dowmward and outward; 13, nuscle which pulls the angle
of the nouth downward and outward, is used in making
expressions of grief; 14, nuscle that raises and protrudes
the chin; 15, 16, 18, nuscles used to nove the jaw in
chewi ng; 17, 19, 20, nuscles which in | ower aninals nove
the ear; they have but little notion however in the human
body; 20, the covering of a nuscle; 22, 23, 24, nuscles
which, with their attachnents to the neck, are used to nove
the | ower jaw downward; 25, 26, nuscles used in the
novenents of the head and shoul ders. p. 47, Para. 4,

[ HANDBOCK] .

127. How nmany groups of muscles are there in the head and
face? p. 47, Para. 5, [HANDBOX].

There are eight groups of muscles, nanely: 1 for noving
the eyebrows; 3 for noving the eyelids; 7 for noving the
eyeballs; 3 for noving the nose; 7 for noving the lips; 3
for moving the chin; 5 to assist the lower jaw in the
noti ons necessary in masticating food. One of these nuscles
passes over the tenple, and is called tenporal, from
tenpus, tinme, because here the hair begins to turn gray; 3
nmuscl es of the ear. The nuscles used for chew ng food are
attached to the lower jaw, near the joint; if their
position was near the front part of the bone they woul d not
contract sufficiently to bring the jaws together. p. 48,
Para. 1, [ HANDBOX] .

128. How many groups of nuscles are there in the neck? p.
48, Para. 2, [HANDBOXK] .

There are eight: The first has 2 nuscles, used to bow the
head forward; the second has 8 nuscles, 4 depressors and 4
el evators. The depressors pull down the os hyoi des, or bone
of the tongue. The 4 elevators raise the os hyoi des when
the jawis closed; the third has 5 nuscles, and these aid



the tongue in all its novenents; the fourth has 5 nuscl es,
which are used in swallowing food; the fifth has 3 nuscles,
used in all the notions of the palate; the sixth has 5
nmuscl es, passing fromthe sides of the head down on to the
breast, used to steady the head, and to |ift the ribs as we
draw the head backward in inhaling a |long breath; the
seventh consists of each of those nuscles used in varying
the tones of the human voice; the eighth has 8 nuscles,

t hose of the larynx -- Adanmi s apple; also used in producing
articul ate sounds. The nuscles of the above ei ght groups,
then, are those adapted to nove the head and neck on the
spinal colum, to raise the shoulders, to control the
nmotions of the nouth and throat, and to produce the sounds
of the voice. p. 48, Para. 3, [HANDBOCK].

129. How nmany | ayers of external nuscles are there in the
back? p. 48, Para. 4, [HANDBOCK].

There are six layers, conposed of at least thirty pairs of
nmuscl es. They give a firmattachnment for nuscles to nove
the extremties, and keep the trunk in an upright position.
The first layer has 2 nuscles and the second has 3, and
these two | ayers give all the different notions to the
shoul ders; the third | ayer has 3, sone of which are used in
rai sing and depressing the back portion of the ribs in
breat hi ng, and sone are used to give the spinal colum its
slight notion fromside to side; the fourth [ayer has 7
nmuscl es, holding the vertebral colunmm erect, and assisting
in steadying the head. Wen one of the nuscles of this
character act on one side alone they produce the rotation
of the atlas on the axis; the fifth layer has 7 nuscles. A
portion of these contribute to the support of the back in
an erect position. The others produce the rotary and ot her
notions of the atlas on the axis; the sixth |ayer has 5
nmuscl es. A portion of these raise the back part of the ribs
in the inspiration of breath, the others help in supporting
t he body and hol ding the bones in position. p. 49, Para.

1, [ HANDBOCXK] .

130. How many cl asses of nuscles belong to the thorax or
chest? p. 49, Para. 2, [HANDBOX].

There are three cl asses of nuscles belonging to the chest,
and these belong also to the upper extremties. The first
class is 11 internal nuscles; the second class is 11
external mnuscles. These nuscular, cordy fibers fill the
spaces between the ribs outside and within the front of the



chest, and they cross each other; the third class is
situated within the chest, and connects the breast bone
with the ends of this first and second class of nuscl es,
and al so connects themw th the cartilages of the second,
third, fourth, fifth, and sixth, ribs. The |l ower fibers of
this muscle connect also with the internal nuscles of the
abdonmen. These three classes of nuscles raise and depress
the ribs and draw down the cartilages of the ribs, and thus
assist in breathing. p. 50, Para. 1, [HANDBOK]

131. How many nuscl es regul ate the novenents of the
abdonmen? p. 50, Para. 2, [HANDBOCXK].

Ni ne, and the ninth of these is called the diaphragm It
is a partition across the body just below the lungs, with
an opening near the center. It separates the thorax from
t he abdonmen. Its point of attachnent to the body is just
bel ow the ribs. Wien the diaphragmis relaxed, it presents
t he appearance of an inverted and irregul arly-shaped cup.
When in a state of contraction its surface is nearly a
pl ane. This nuscle enlarges the chest by depressing its
| ower surface, as in the case of holding a full breath in
the lungs. The nine muscles of the abdonen assist in
drawi ng down the ribs, in drawing in the small of the back,
or in turning the abdonen sidew se. They al so di m nish by
their action the size of the abdonen, and thus assist in
breathing. p. 50, Para. 3, [HANDBOX]

Figure VI. MUSCLES OF THE TRUNK. p. 50, Para. 4,
[ HANDBOCQK] .

132. What does Fig. VI represent? p. 51, Para. 1,
[ HANDBOCQK] .

In Fig. VI are seen the front nuscles of the trunk. 1, 2,
3, are nuscles used in noving the shoulder; 4, a nuscle
raising the ribs by the novenent of the shoulder. It is
this nmuscle which draws the shoulder forward in a case of
di seased lungs; 5, 6, muscles used in raising the shoul der,
or in producing its rotary novenents; 7, 8, 9, nuscles used
in movenments of the armand shoul der; 10, 11, nuscles
nmoving the ribs in breathing; 12, 13, 16, 18, nuscles
novi ng t he abdonmen, and to bend the body forward. They are
used in laughing, crying, singing, and shouting; 14, the
principal muscle for throwing the leg forward, called
Poupart's liganment. The other nunbers indicate the nuscles
supporting the abdonen, and assisting in the notions of the



hip joint. p. 51, Para. 2, [HANDBOCK].

133. How many nuscles are there connected with the outlets
of the bowels? p. 51, Para. 3, [HANDBOCK].

There are 8, all acting their part in carrying waste
matter fromthe system p. 52, Para. 1, [HANDBOCK].

134. How many nuscles are required for the novenents of
the arns and fingers? p. 52, Para. 2, [HANDBOX].

There are about 46 nuscles to each arm And in order that
the fingers may be slender, and easily noved, the nuscle
that noves themis placed in the fore arm and the tendons
for the novenent of the hands and fingers are made as
sl ender as possible. Sone of these extend only to the wi st
to bend it upon the arm Sonme of them pass to the very
finger ends, passing under a liganent |ike a bracelet, at
the wist. p. 52, Para. 3, [HANDBOCX].

135. How many nuscles are there in each leg and foot? p.
52, Para. 4, [HANDBOCK].

About 52 in each I eg and foot, and these are used to make
all the different notions of the leg and foot. Sone of them
are attached to a small |igament at the knee, called the
patella -- knee-pan -- which serves the purpose of a
ful crumover which the cord pulls in noving the lower |inb
and foot. These nuscles are all advantageously di sposed of
for power, and are so arranged as to hold the |linb erect,
and to bal ance the body upon the upper portion of the |inb.
p. 52, Para. 5, [HANDBOXK] .

136. How nuch is it supposed that a muscle contracts, and
what is the process of the contraction of a nuscul ar
fibril? p. 52, Para. 6, [HANDBOOK].

It is supposed that nuscles are capable of contracting
about one third their length. This contraction or
shortening of the fiber is owwng to a change in the
di aneter of the conponent parts of an ultimate fibril. This
action may be well illustrated by placing a dry rope in
water: wetting it increases its dianeter but shortens its
length. p. 53, Para. 1, [HANDBOCK] .

Figure VIl. p. 53, Para. 2, [HANDBOCK].



In Fig. VIl the contraction of a nmuscle is illustrated. In
a, the beaded portions of the fibrils are at rest. The
di aneters of those portions are greatest |engthw se of the
fibrils. In b, the nuscle is contracted, and the beaded
portions have their |ongest dianeters crossw se of the
fibrils. The natural state of a nuscle is what is called
its tonicity, and it is supposed to be a constant strain or
stretch. This keeps the nuscle in a position in which it is
al ways ready for action. Just what the elenent is that
causes the notion of nmuscle is not yet decided. It is
certain however that a good supply of oxygen and
electricity in the blood greatly facilitates the action of
the nuscle, and so nuscul ar exertion can be continued for a
much | onger time in the open air than otherw se. p. 53,
Para. 3, [ HANDBOX] .

137. Which is the |argest tendon in the body? p. 53,
Para. 4, [HANDBOXK] .

It is the one which is attached to the calf of the |eg,
extending down to the heel, and which is used to raise the
body upon the toes. It is called the tendon of Achilles,
because the great Grecian warrior Achilles is said to have
been killed by the wound of an arrow in this tendon. p.
54, Para. 1, [HANDBOXK].

138. What is found connected with the nuscles? p. 54,
Para. 2, [ HANDBOX] .

Around the fibrilla of the nuscle, but not entering into
them is woven a very beautiful net-work of very fine
capillaries, comunicating wwth arteries on the one hand
and veins on the other, so that a plentiful supply of blood
is constantly poured around the contractile elenents of the
nmuscl e. Thus its exhausted energi es are replenished, and
its substance nourished. The veins receive the
unappropri ated bl ood, and conduct it back to the heart; and
thus a continual stream of fresh arterial blood is poured
through all the muscular tissue. By this neans the vitality
of the nuscle is maintained. The involuntary nuscles are
even nore abundantly supplied with vessels than those of
animal life. p. 54, Para. 3, [HANDBOX].

139. What other peculiarities are there in the arrangenent
and action of nuscles? p. 54, Para. 4, [HANDBOX].

Each nmuscle is provided with one or nore antagonistic



nmuscl es, or those that produce notion in an opposite
direction. The only exception is in a few nuscles of the
head and neck. \Wen one set of these nuscles are
contracted, the others nust relax, otherw se the body would
not nove. Medicines that produce nausea, or sickness at the
stomach, wll relax all of these nuscles. Another
peculiarity is, that all the conponent parts of a muscle do
not contract at once, but one portion of the fibrils
contract, then another, and another, and so on. If the
whol e nuscl e contracted at once, its action nust
necessarily be very short. Wile the nuscle is contracted
deconposition is going on, and the blood is shut out of
that portion of the nuscle; but as different parts of the
fibrils take up the process of contraction, there is a
partial building up of the nmuscular structure fromthe
nutrinment of the bl ood, even while contraction of the other
parts is taking place. p. 54, Para. 5, [HANDBOC].

140. What is the arrangenent of the nuscles of the
alinmentary canal ? p. 54, Para. 6, [HANDBOXK].

As it is necessary in the performance of the general
functions of the alinentary cavity, that there should be
notion, as well as innervation and secretion, nuscul ar
fibers are everywhere attached to the back of the nucous
menbrane formng that cavity. The general arrangenent of
these fibers consists of two |ayers: the first conposed of
circular fibers, which surround the neat pipe, the stonach,
and the small and | arge intestines, like rings, or sections
of rings; the second |ayer is conposed of fibers running
| engt hwi se of the nmeat pipe, stomach, and intestinal tube.
By the contraction of the circular fibers, the size of the
cavity is dimnished. By the contraction of the
| ongitudinal fibers the parts are shortened. By their
conbi ned action they give the parts an undul ati ng noti on.
This nmuscul ar coat is stronger and thicker, in the neat-
pi pe and stomach, than in the small intestine, and stronger
inthe small than in the large intestine. In the rectum or
outward term nus of the intestines, the muscul ar coat
becones thicker and stronger. In the pharynx the nuscul ar
coat is conposed of six constrictor nuscles, the fibers of
whi ch form sheets which cross each other in various
directions. By the action of these nmuscles, both the I ength
and cal i ber of the pharynx are dimnished. In the stomach
the fibers are arranged in three different directions:
longitudinally, circularly, and obliquely. p. 55, Para. 1,
[ HANDBOCK] .



The muscul ar coat of the alinentary organs, and
particularly of the stomach and small intestine, is nore or
| ess devel oped in power and activity, according to the
character and condition of the food on which the person
habitually subsists. That food calling for a proper anount
of nmuscul ar action in the stomach and intestines increases
their strength, while food of an opposite kind conduces to
emaci ation, and inactivity of those fibers, rendering the
action of the stomach and bowel s sl uggi sh and feeble. p.
55, Para. 2, [HANDBOCK] .

Figure VI1l. MJUSCULAR ACTION. p. 56, Para. 1, [HANDBOOK].

141. Do the nuscles act at the greatest advantage, or are
they so arranged that power is sacrificed to save tine? p.
56, Para. 2, [HANDBOX].

The attachnment of nuscles for the novenent of the body is
at a great disadvantage, as will be seen by | ooking at Fig.
VIII. The lines, a, b, c, are designed to represent the
arm a, the shoulder; b, the elbow, c, the hand; d, the
poi nt of attachnment of the nuscles which are to nove the
fore armand hand. If the nuscle was attached froma to c,
nmore weight could be lifted than with an attachnment froma
to d; but it would take nore tine to lift it as the nuscle
woul d have to contract nore. And with the present
contractile power of a nmuscle it would not contract
sufficiently to raise the hand to the head. p. 56, Para.
3, [ HANDBOX] .

The nuscles are usually attached near the joints, and as a
hand near the hinge of a gate nust use great exertion to
nove it; and as the hand near the hinge noves but little
and slowy to nove the farther end of the gate rapidly, so
with the action of nuscles, as illustrated above, they are
arranged with reference to saving tine, but it is an
expenditure of force. Al nuscular action, as we have
shown, is attended with a great waste of nuscular fibril
so no nore nuscul ar exercise should be put forth than is
necessary for health and to acconplish our necessary worKk.
For this reason farmers, nechanics, and all | aboring
cl asses, should have their tools handy, and calculate their
work to save all unnecessary steps and blows; |let the "head
save the heel." Houses should be arranged so that the
wonan's work will be handy, and all usel ess steps avoi ded.
It wll save the health of wonen who ot herw se woul d be



overwor ked. A person raising a hundred-pound weight in the
hand, exerts a force on the nuscle equal to eighteen
hundred pounds. The act of |eaning over and straightening
up is a strain on the nuscles of the I egs of many thousand
pounds. The nuscl es of sone |ower animals are much stronger
in proportion to their size than those of man. A flea
harnessed, will draw seventy or eighty times its own

wei ght, while a horse draws but six tinmes its own weight.
The common beetl e bug has been known to throw a wei ght

pl aced upon it three hundred and twenty tines heavier than
itself. p. 56, Para. 4, [HANDBOCK].

142. What exanples illustrate the rapidity of nuscul ar
novenent? p. 57, Para. 1, [HANDBOCXK].

Sonme persons have pronounced as many as 1500 letters in a
m nute, conbined of course in words; but to do that, it
woul d require the contraction and rel axati on of one or nore
nmuscles to each letter, each contraction occupying not nore
than one-fiftieth of a second. The wi ngs of sone aninals
must nove many thousand tines in a mnute to produce the
hunmm ng which is heard while their wings are in notion.
Sonme birds fly 60 feet in a second, while a race horse
scarcely exceeds 40 feet in the sane tinme. A falcon of King
Henry 11, flew from Fontainbleau to Malta in one day, a
di stance of about one thousand mles. The precision of
nmuscul ar nmovenent is seen in the rapidity with which a
singer can accurately strike notes in any part of the
scal e. These sounds are all produced by contracting and
rel axi ng the nuscles of the larynx. p. 57, Para. 2,

[ HANDBOOK] .

143. How may the nuscles be strengthened, and kept in a
heal thy condition? p. 57, Para. 3, [HANDBOCK].

The nuscles, to be kept healthy, should be used. Using the
nuscl es increases the flow of the blood through them and
thus the waste, or deconposed particles, are carried off,
and nutritive particles are placed in their stead. Plenty
of exercise in the open air is inperatively necessary for a
heal thy condition of body in students, professional nen,

i n-door nechanics, and femal es. Farners who work in the
open air, if not overworked, enjoy the benefits of the
whol esone air of heaven. This exercise should be in a
condition free fromcare, or burdening of the brain, thus
giving the blood a chance to flow healthfully through al
the system These exercises in the open air are better,



because then the oxygen is freely inhaled into the system
and thus through the bl ood the nuscular systemis built up.
The air contains nore oxygen in cold than in warm weat her,
and therefore greater nuscular activity can be attained in
winter than in sunmer, and for this reason, other
condi ti ons being equal, the body will gain in weight faster
in winter than in sumer. p. 58, Para. 1, [HANDBOCK].

144. What el se is necessary in relation to rmuscul ar
exercise? p. 58, Para. 2, [HANDBOX].

Muscul ar exercise, or labor, is nore conducive to health,
and nore of it can be endured, if it is done gradually,
than if a violent exertion is nmade. After work we need
repose. After the nuscles have been used violently, or
after vigorous exercise, the nuscles should gradually be
brought into a state of rest. Sleep is the grand
restorative after severe nuscul ar exertion; this alone
gi ves back to the nuscle its life and strength. p. 59,
Para. 1, [ HANDBOX].

145. Mention sonme of the nost heal thful exercises? p. 59,
Para. 2, [ HANDBOX] .

Ri di ng on horse-back, wal king, clinbing nountains, running
up and down stairs, sawi ng wood, planing boards, rotary
notions with both arnms extended while the lungs are filled
with air, or carefully noving the arns back till the backs
of the hands touch if possible. p. 59, Para. 3,

[ HANDBOOK] .

146. What should be the position of the body in standing
or walking in order to properly devel op the muscles? p.
59, Para. 4, [HANDBOX] .

The body should be upright; wth the head, shoul ders and
hi ps thrown back, and the breast forward. Constant bendi ng

over will cause a round-shoul dered, crooked, nean,
di m nutive appearance. But the appearance is the snmall est
evil. It causes the bones of the chest to press upon the

internal organs of the body, and hinders their healthy
action, causes short breathing, and pain in the chest,

weakness of the lungs, and finally consunption. p. 59,
Para. 5, [ HANDBOX] .

A person who stands erect, can stand with nore ease, |abor
better, and travel farther in a day, than one who stoops.



Students, when sitting at their studies, or in witing,
shoul d avoid a stooping posture. If we always keep the body
in a proper position it wll tend to nmake the back bone
firmand strong. In all bodily or mechanical |abor the body
shoul d be bent, or lean on the hip joints; the trunk should
be kept as straight as possible. p. 59, Para. 6,

[ HANDBOCK] .

147. \What can we say, in conclusion, of the nuscul ar
systen? p. 60, Para. 1, [HANDBOCK].

The nuscles of the human system are a wonderf ul

conbi nation of flexible cords, by which, in an instant, the
body, or any part of it, may be noved by the will in al nost
any conceivable direction. p. 60, Para. 2, [HANDBOXK] .

148. What protecting coat invests these soft structures,
and the delicate organs of the body? p. 60, Para. 3,

[ HANDBOOK] .

They are everywhere invested by bandages, called fascie.
They are conposed of fibrous tissue of various thickness,
and are divided into two classes, called cellulo-fibrous,
and aponeurotic. p. 60, Para. 4, [HANDBOX].

What of the cellulo-fibrous fascie? p. 60, Para. 5,

[ HANDBOOK] .

It invests the whol e body between the skin and deeper
parts, and affords a nedium of connection between them It
is conposed of fibrous tissue, arranged in a cellular form
It affords a yielding and elastic structure, through which
the m nute vessels and nerves pass to the papillary |ayer
of the skin, w thout obstruction, or injury from pressure.
p. 60, Para. 6, [HANDBOCK].

150. What of the aponeurotic fascie? p. 60, Para. 7,
[ HANDBOCK] .

It is strong and inelastic, conposed of parallel tendinous
fibers, connected by other fibers passing in different
directions. In the linbs it forns distinct sheaths,
inclosing all the nuscles and tendons constituting the deep
fascia. In the palmof the hand and sole of the foot it is
a powerful protection to the structures. p. 60, Para. 8,

[ HANDBOOK] .



Chapter 4. THE Cl RCULATI ON OF THE BLOOD. p. 60, Para. 9,
[ HANDBOOK] .

151. What are the organs used for the circulation of the
bl ood? p. 61, Para. 1, [ HANDBOX].

The Heart, the Arteries, the Capillaries, and the Veins.
p. 61, Para. 2, [HANDBOCK].

152. What is the central point of the circulation? p. 61,
Para. 3, [HANDBOCXK] .

The heart is the grand central engi ne of the human body,
whi ch propels the blood to all parts of the system It is
situated in the chest, resting by its |lower surface on the
di aphragm and sonewhat to the left of the mddle |line of
the body. It is suspended to the spinal columm in the upper
part of the chest by the blood vessels and |iganents
connected with its upper portion. It extends downward,
forward, and slightly to the left, behind the breast-bone.
The place where it is felt beating being against its
extrene left and lower point. p. 61, Para. 4, [HANDBOCX].

153. What is the heart? p. 61, Para. 5, [HANDBOXK].

The human heart is a strong, hollow, heart-shaped organ,
conposed of nuscul ar fibers, disposed in several |ayers, so
as to formfibrous rings and bands, which afford it the
greatest possible amount of strength for its bulk. It has
several conpartnents and valves. The fibers of which the
heart is conposed cross thenselves in at |east three
directions, and nmany of these fibers join with each other
in many places. The heart is lined with a continuation of
the lining of the veins, and covered with a simlar coat.
It is encased in an encl osing nenbrane call ed pericardi um
This contains a small quantity of a fluid |like water, so
that the heart actually floats in a liquid, and does not
rest firmy upon any hard surface. p. 61, Para. 6,

[ HANDBOCK] .

154. Is the heart a single or double organ? p. 61, Para.
7, [ HANDBOXK] .

The heart is a double organ; externally it appears to be a
single organ, but internally it is double. It is externally
about five inches in |length, by three and a half in
di aneter, and wei ghs about ten ounces. Internally, it



contains four conmpartnents; two right, and two |left. These
conpartnments are called Auricles and Ventricles. These
pairs of Auricles and Ventricles have not any conmuni cation
with each other, therefore they are considered as two

di stinct hearts. The right is called the venous and the
left the arterial side of the heart. The whole heart w |
hold nearly a pint. p. 62, Para. 1, [HANDBOCX].

155. What can you say of the auricles of the heart? p.
62, Para. 2, [HANDBOXK].

The right auricle is larger than the left; its interior
has five openings, and two valves. The auricles are very
simlar. They are the upper-nost cavities of the heart, and
are smaller than the ventricles, or |ower ones. The
auricles have thinner walls than the ventricles, but their
wal | s are thicker than those of the veins. They are capabl e
of considerable dilation, so that the receptacle of the
bl ood may be enlarged in case of a sudden effort of the
body when the blood is sent in great quantities to the
heart. Were it otherw se the veins would be in danger of
rupture. These auricles are constructed of a continuation
of the veins that termnate in them They are the inner
extremties of the veins. Their nane is derived from an
appendage or extension; that in the right auricle appears a
little like a dog's ear. p. 62, Para. 3, [HANDBOX].

156. What of the ventricles of the heart? p. 62, Para. 4,
[ HANDBOOK] .

The ventricles are the | ower cavities of the heart. Their
wal | s being thicker than those of the auricles, they have
nore power of contraction, which is necessary, as they
drive the blood fromthe heart. The right ventricle propels
the blood only to the lungs, while the left ventricle sends
it to all parts of the body except the lungs. The
ventricles are simlar, the right being a little nore
capacious, and its walls thinner, than the left. The inner
surface of the ventricles is snooth, at the same tine it is
uneven, many bundl es of fibers extending across the cavity,
whi ch gives them a spongy appearance. p. 63, Para. 1,

[ HANDBOOK] .

157. What further arrangenment is connected with the
auricles and ventricles of the heart? p. 63, Para. 2,

[ HANDBOOK] .



The auricles have several openings on their sides toward
the veins, at which there are no val ves, and one opening
toward the ventricles, with valves, through which, in case
of the right auricle, blood can flow back if nmuch force is
exerted; but in case of the left auricle none can flow
backward, or the lungs m ght be endangered. There are only
two openings to each ventricle, one into, and the other out
of it; these are both situated at the upper part of the
ventricle, and are both furnished with valves. p. 63,
Para. 3, [ HANDBOX] .

158. What are these valves? p. 63, Para. 4, [HANDBOCX].

The val ves are nuscul ar fibers arranged in such a form
that the bl ood can pass through themy but the contracting
of the ventricle presses the bl ood back agai nst the valve
and closes it so that the bl ood cannot pass back again. The
sanme contraction of the nuscles of the ventricle forces the
val ves open out into the arteries, and the pressure of the
blood in the artery closes the valve again. Thus the
ventricles by their alternate contracti on and expansi on,
act very much on the principle of a force punp; sucking the
bl ood into the heart fromthe veins and forcing it out
again through the arteries. p. 64, Para. 1, [HANDBOX].

159. What is the course of the blood into and out of the
heart? p. 64, Para. 2, [HANDBOXK].

The venous or inpure blood is received into the right
auricle, and then passes into the right ventricle, which
contracts and forces the blood into the lungs, where it is
purified, and passes back into the left auricle. Fromthe
left auricle it passes into the left ventricle, which
contracts and throws the blood through the arteries into
all parts of the system except the lungs. This bl ood
i nparts nourishnment to the bones, cartil ages, |iganents,

t endons, nenbranes, nuscles, and nerves, and supplies the
vari ous secretory organs with the blood from which they
separate their lubricating, solvent, and other fluids; and
having served its purpose it returns again to the heart to
be forced into the lungs, purified and again forced out
into the system as above described. p. 64, Para. 3,

[ HANDBOCK] .

160. What then appears to be the necessity of two sets of
auricles and ventricles, or two hearts? p. 64, Para. 4,
[ HANDBOCK] .



The necessity for two hearts arises fromthe fact that al
t he blood, as soon as it has nmade its circuit through the
body, needs to be acted upon by the air, and nust therefore
be forced through the lungs; but the delicate structure of
the lungs woul d not tolerate the force necessary to drive
t he bl ood through them and then out again into all parts of
t he body, or, if they would, such a force would drive the
bl ood through themtoo rapidly; therefore, after the bl ood
has been passed through the lungs, it is received by
anot her heart, whose contraction throws the blood into al
parts of the body. p. 65, Para. 1, [HANDBOXK].

161. What causes the alternate contraction and dil ati on of
the heart? p. 65, Para. 2, [HANDBOCX].

It is the direct action of the nerves of organic life
connected with the heart. Wien the bl ood passes into the
right auricle of the heart, the nerves of the heart are
i medi ately stinmulated to action; force is communicated to
t he nuscl es, which contract, closing the upper valve of the
auricle, forcing open the valve into the ventricle, where
t he presence of bl ood excites through the nerves the
nmuscl es of the ventricles, which contract, closing the
valves into the auricles, and throwi ng the bl ood out of the
heart. This is the constant action of each auricle and
ventricle. p. 65, Para. 3, [HANDBOX].

162. Is the action of the heart continual? p. 65, Para.
4, [ HANDBOOK] .

It is. The blood is the life of man, so it nust be kept
constantly flowing. If the heart should cease its work the
bl ood woul d cease to circul ate and we should i medi ately
faint, or die. Both auricles of the heart contract at the
sane time, and this is closely followed by the contracting
of the ventricles, which occasions the double beating which
may be observed by listening carefully with the ear over
the heart. It is simlar to the beat and return in the
ticking of a clock. p. 65, Para. 5, [HANDBOXK].

163. If the heart is continually in action when does it
get any rest? p. 65, Para. 6, [HANDBOX].

The contraction of the auricles occupies only one-fourth
the whole tine of a beat, so that the auricle rests the
other three-fourths of the tinme. The contraction of the



ventricle occupies one-half the tine of the whole beat, so
it rests the other half of the beat. p. 66, Para. 1,
[ HANDBOCK] .

164. How nany tines does the heart contract or beat in a
mnute? p. 66, Para. 2, [HANDBOCK].

In health, at maturity, the heart beats fromsixty to
eighty times; nore frequently in woman than in nman. Early
inlife it beats oftener. In advanced years |ess
frequently. The health, state of mnd, and amount of
exerci se taken, also affect the pulse. p. 66, Para. 3,

[ HANDBOCK] .

165. How nmuch power is exercised by the human heart inits
pul sations? p. 66, Para. 4, [HANDBOX].

It is supposed that the left ventricle of the heart acts
with a force equal to sixty pounds at every beat; or, at
ei ghty beats per mnute, the nuscles of the human heart
exert a force in one hour equal to two hundred and ei ghty-
ei ght thousand pounds. p. 66, Para. 5, [HANDBOCX].

166. How nuch bl ood passes through the heart in an hour?
p. 66, Para. 6, [HANDBOXK] .

The capacity of each ventricle is between one and two
ounces. At eighty beats per mnute, if only one ounce is
received and thrown out at each beat, it wll equal five
pounds per mnute, or nore than a barrel per hour. p. 66,
Para. 7, [ HANDBOX].

Figure I X. THE HEART. p. 66, Para. 8, [HANDBOCK].

167. What does Fig. | X represent? p. 67, Para. 1,
[ HANDBOCK] .

Fig. I Xis an external view of the heart. a, left
ventricle; b, right ventricle; ¢, e, f, aorta, or the
principal artery leading fromthe left ventricle. It is
through this that the bl ood passes to all parts of the
system g, h, i, are the internal and external arteries of
the face, head, neck, arms, &c.; k, pulnonary artery; |, |,
its right and | eft branches, which carry the inpure or
venous bl ood fromthe right ventricle into the capillary
vessels of the lungs; m m veins of the |lungs which carry
the bl ood back fromthe lungs to the left auricle of the



heart; n, right auricle; o, ascending vena cava -- the
great vein which returns the inpure blood fromthe | ower
portion of the body to the right auricle of the heart; q,
descendi ng vena cava, or the great vein which returns the

i mpure blood fromthe head and upper portion of the body to
the right auricle. These unite to formthe vena cava, or
returning hollow, r, left auricle; s, left coronary artery,
which carries the blood fromthe aorta into the substance
of the heart; p, portal veins, which return the bl ood from
the liver. p. 67, Para. 2, [HANDBOX].

Arteries. p. 67, Para. 3, [HANDBOXK].

168. Howis the blood carried fromthe heart to the
different parts of the body? p. 68, Para. 1, [ HANDBOCXK].

Through the arteries. p. 68, Para. 2, [HANDBOCXK].
169. \What are the arteries? p. 68, Para. 3, [HANDBOXK] .

They are the set of tubes that comence from each heart as
a single trunk, fromwhich they extend, in one case to the
lungs, in the other they divide and subdivide till they
reach all parts of the system They are dense, tough,
cylindrical tubes, which formthey retain when enptied of
bl ood, and even after death. Fromthis circunstance the
ancients regarded the arteries as air vessels. p. 68,

Para. 4, [HANDBOX] .

170. How many coats or |ayers of nenbranes conpose the
arteries? p. 68, Para. 5, [HANDBOX].

Three: the outer coat is of sinewy fibers; the mddle is
muscul ar, being nade up of contractile fibers; the inner is
like the Iining of the heart and veins. It is nervous; or,
in other words it is a nenbrane through whose substance are
i nterspersed the nerves of organic life. The outer coat is
firmand strong; the middle is thick and soft; and the
internal thin and polished. The arteries maintain a
cylindrical formunless forcibly conpressed. p. 68, Para.
6, [ HANDBOXK] .

171. What is the particular benefit of the muscul ar or
el astic structure of the arteries? p. 68, Para. 7,

[ HANDBOOK] .

It allows the arteries to distend when the heart forces



the blood into them and, when its action intermts, the
arteries return to their fornmer size, which propels the

bl ood forward, and thus the action of the arteries
thenselves is like that of conpressed air in fire engines;
so that arteries not only lead the blood to the different
parts of the system but they force it along. p. 69, Para.
1, [ HANDBOCXK] .

172. What is the nunber of the arteries, and what their
capacity? p. 69, Para. 2, [HANDBOXK] .

They nunber about one-third as many as the veins in the
system generally, and their capacity is about one-half that
of the blood vessels in the lungs; but as the arteries
receive the blood directly fromthe heart, it is forced
rapidly through them p. 69, Para. 3, [HANDBOXK].

173. \Were are the arteries placed? p. 69, Para. 4,

[ HANDBOOK] .

The arteries are buried deep in the flesh, and this serves
two purposes: first, its warmcurrent is |ess exposed to
| oss of heat; and secondly, they are less likely to be
t apped by superficial injuries. p. 69, Para. 5,
[ HANDBOOK] .

174. How can it be known in case of a wound that an artery
has been severed? p. 69, Para. 6, [HANDBOX].

When an artery is cut, and not closed by the effect of the
injury, the blood flows in jets, corresponding with the

pul sations of the heart. It will flowin such a case with
serious rapidity, and life will be lost, unless the flowis
speedi ly stopped by forcible conpression. p. 69, Para. 7,

[ HANDBOOK] .

In case an artery is severed, if possible, a bandage,
handker chi ef, or cord, should be drawn tightly over the
artery, between the wound and the heart. This bandage
shoul d be twisted tightly by the aid of a stick inserted
beneath it while loosely tied. A knot may be made in the
bandage and pl aced over the artery, or a snooth stone, a
chip, or a few pennies nay be placed under the bandage to
produce pressure directly on the artery. An el astic
suspender, or sonething of that kind, nmakes the best
bandage, as it does not wholly check the flow of the bl ood.
Blood is essential to the vitality of the parts i mredi ately



around the wounded part, and it would be better to | ose a
little blood than to have none received bel ow t he wounded
part. There are cases when the flow of bl ood can only be
stopped by taking up and tying the artery. If you find your
efforts to check the blood failing, imediately secure a
good surgeon to assist you. p. 69, Para. 8, [HANDBOXK].

175. How do the arteries of the systemarise? p. 70,
Para. 1, [ HANDBOX] .

They arise fromthe left ventricle of the heart by a
single trunk called aorta, or air-keeper, that turns down
with a beautiful arch, from which branches sweep out into
the arns and |ead directly up to the head. The main
subdi vi si ons above and below are few and | arge, as may be
seen in Fig. X. Throughout their entire | ength, however,
they give off nunerous small branches and twigs. p. 70,
Para. 2, [ HANDBOXK] .

176. How many cl asses of arteries are there in the greater
or systemc circulation? p. 70, Para. 3, [HANDBOX].

There are twenty-three classes, and these are all used to
convey the pure or arterial blood through the body. p. 70,
Para. 4, [HANDBOX] .

Figure X. THE ARTERI AL SYSTEM p. 70, Para. 5,
[ HANDBOOK] .

177. What is noticeable in Fig. X concerning the principal
branches of arteries? p. 71, Para. 1, [HANDBOX].

That those which start imediately fromthe aorta, or main
artery, are at right angles with it, which noderates the

i npetus of the bl ood; but those branches toward the
extremties of the arteries |eave the main branch at an
acute angle, which will aid the blood to a nore rapid flow
there. p. 71, Para. 2, [HANDBOX].

178. |Is there nore surface covered by the branches of the
arteries conbined, than in the main artery, and why? p.
71, Para. 3, [HANDBOCK].

The conbined area of the ultimate term nus of the arteries
is vastly greater than that of the main trunk of the
arteries. This arrangenent allows a nore quiet notion of
the vital current in the extrene vessels, where



deconposition and reform ng of structure is effected. p.
72, Para. 1, [HANDBOX].

179. Is there any connection between the arterial tubes in
the various parts of the body? p. 72, Para. 2, [HANDBOX].

Yes; in all parts of the body the arterial tubes

communi cate with each other by branches passing between
them called inoscul ations, and these connections increase
in frequency as the vessels dimnish in size, so that their
final distribution is a conplete circle of inosculations.
Thi s arrangenent provi des agai nst obstructions, which are
liable to occur in the smaller branches of the arteri al
tubes. When one of these branches is obliterated another
branch above enl arges and nmakes up the loss in the
circulation. p. 72, Para. 3, [HANDBOC].

180. What are the pul nonary arteries? p. 72, Para. 4,

[ HANDBOOK] .

They are the arteries which carry the inpure blood into
the lungs. The right pul nonary has three branches, which
carry the blood to the three | obes of the right lung. The
| eft pulnmonary is the largest division; it passes to the
root of the left lung. The pul nonary arteries divide and
subdivide in the substance of the lungs, and finally
termnate in a net-work of capillary vessels around the air
cell s and passages of the lungs. p. 72, Para. 5,

[ HANDBOOK] .

181. How is the substance of the |lungs nourished? p. 72,
Para. 6, [HANDBOCK].

The pul nonary arteries which convey the blood fromthe
heart to the lungs, and the veins which carry the bl ood
back fromthe lungs to the heart, act no part in nourishing
t he substance of the lungs. But the bronchial arteries, and
their correspondi ng veins, extend to every portion of the
pul nonary structure; with these is connected a capillary
system of nuscles, and nerves of organic |life, which
presi de over the process of building up and keeping in
repair the lungs thenselves. p. 73, Para. 1, [HANDBOXK].

182. Do the arteries enpty directly into the veins? p.
73, Para. 2, [HANDBOCK].

They do not; but they enpty into what is called the



capillary system which is an extrenely mnute net-work of
vessel s and nerves fromwhich the veins arise. p. 73,
Para. 3, [HANDBOXK] .

CAPI LLARY System p. 73, Para. 4, [HANDBOX].

183. What are the capillaries? p. 73, Para. 5,
[ HANDBOCK] .

They are m nute vessels, internedi ate between the arteries
and veins. They are not a distinct system but nerely fine
tubes by which the arteries are continued into the veins.

p. 73, Para. 6, [HANDBOX].

184. \What is the size and nunber of the capillaries? p.
73, Para. 7, [HANDBOX] .

They are of a uniformsize, very regular in the
distribution of their branches, and their tubes are from
one five-hundredth to one six-thousandth of an inch in
dianeter. It is supposed there are nore than one thousand
of themto every square inch of the human body. There is no
pl ace where you can even prick the body with a pin but you
will pierce some of these capillaries, and blood will flow
fromthem p. 73, Para. 8, [HANDBOX].

The word capillary signifies a hair, used here to
represent hair-sized vessels.] p. 73, Para. 9, [HANDBOX].

185. What function of the body is acconplished in the
capillaries? p. 73, Para. 10, [ HANDBOX].

The capillaries are the nost essential parts in the
circulation. In the capillary vessels all the organic
functions take place. Through themthe bl ood is brought
into very near relations with the parts upon which it is to
act. It isin the capillaries that the perfect nutrition of
the structures takes place: worn-out material is separated,
and new material is consolidated. In its passage through
the capillary vessels the blood loses its vivifying
properties and the florid color it received in the |ungs,
and becones dark, inmpure, and charged with effete matter
resulting fromthe deconposing particles of tissues. All
the waste matter not collected into the excretory passages
of the several organs are carried along by the capillaries
into the veins, to be purified in passing through the liver
and lungs. p. 74, Para. 1, [HANDBOX].



186. How is the circulation of the blood effected in the
capillaries? p. 74, Para. 2, [HANDBOX] .

The circulation in the capillaries seens to be to a great
extent independent of the heart's action, and to be

regul ated by the organic nerves which preside over the
functional process, and distribute the blood to the various
parts as needed. The sum of the dianeters of the capillary
vessel s greatly exceeds that of the arteries and veins,
whi ch enabl es the blood in themto nove slowy, and even
sonetinmes take a retrograde notion, which greatly helps in
the buil ding-up process of the body. p. 74, Para. 3,

[ HANDBOOK] .

187. In what parts of the body are capillaries found? p.
74, Para. 4, [HANDBOXK].

In all parts of the body, except the outer coat of the
eye, the tendons, and the nails. They not only serve for
the i nportant process of secretion and nutrition, but in
thema portion of the animal heat is produced. p. 74,
Para. 5, [HANDBOX] .

Figure XI. VENOUS SYSTEM p. 74, Para. 6, [HANDBOXK].

188. What is Fig. Xl designed to illustrate? p. 75, Para.
1, [ HANDBOCXK] .

The principal veins of the human system p. 75, Para. 2,

[ HANDBOCK] .
189. What are the veins? p. 75, Para. 3, [HANDBOXK] .

The veins are the vessels which return the blood to the
heart, after it has been circul ated through the various
structures of the arteries and capillaries. p. 75, Para.
4, [ HANDBOCK] .

190. What is the structure of the veins? p. 75, Para. 5,
[ HANDBOCQK] .

They have three coats sinmlar to those of the arteries;
but they are much thinner than the arteries, and coll apse
and flatten on becom ng enpty. p. 75, Para. 6, [HANDBOCK].

191. Where do the veins conmmence? p. 75, Para. 7,



[ HANDBOOK] .

The veins originate in small radicles, or veins, in al

the textures of the body. These enpty into |arger trunks,
those into larger still; the sumof all the radicles being
much larger than the main trunk, which facilitates the flow
of the blood to the heart, and as the blood is continually
comng into a larger channel fromsmall extremties it
flows faster and faster, which is just the reverse of the
action of the arteries. p. 75, Para. 8, [HANDBOX].

192. What is the general course of the veins? p. 75,
Para. 9, [HANDBOXK].

The | arger veins follow the sane general course as the
|arge arteries. The smaller veins, however, are nmuch nore
numerous than the small arteries, and are nobst abundant
just beneath the skin. p. 76, Para. 1, [HANDBOX] .

193. What other difference can you nention between the
veins and arteries? p. 76, Para. 2, [HANDBOXK].

Wiile the arteries are elastic, the veins are not. The
veins are also furnished with valves in them which
facilitate the flow of the blood to the heart, but al nost
entirely prevent its flow backward. p. 76, Para. 3,

[ HANDBOOK] .

194. What are the valves of the veins? p. 76, Para. 4,

[ HANDBOOK] .

In the lining nmenbranes of the veins, pouches or bags are
formed. They act in the sanme manner as valves in machinery.
The free border of the valvular flap is directed forward,
allowing a free current toward the heart, but not in an
opposite direction. It was the discovery of these valves in
t he veins which | ed Harvey, an English physician, in 1628,
to the greater discovery of the circulation of the bl ood.
He inferred that the bl ood could pass in but one direction
t hrough the veins, and consequently in an opposite
direction through the arteries. These val ves are nost
nunerous in the veins of the extremties. The use of these
valves is to prevent the bl ood, when pressure is nade upon
the veins, fromflow ng back into the capillaries. The
position of sone of these valves can be seen on the back of
t he hand. By rubbing the skin down with the finger over the
vein, the blood is pressed against the val ves, distending



the veins. If the finger is carried below the valve, the
bl ood is pressed away fromit, and the vein between the
finger and valve will be empty. p. 76, Para. 5,

[ HANDBOOK] .

195. How many cl asses of veins are there? p. 76, Para. 6,
[ HANDBOOK] .

There are three cl asses: sinuses, deep, and superficial.
The sinuses are excavations in the structure of an organ,
and lined by the internal coat of the veins. There are
several of these sinuses in the dura mater of the brain.
These run in various directions on the inside of the skull
and nost of themenpty into the great veins of the neck.
They afford a free passage of blood fromthe brain, even if
by excess of arterial action this organ should be
overcharged with blood. p. 77, Para. 1, [HANDBOX].

196. What of the other two classes of veins? p. 77, Para.
2, [ HANDBOXK] .

The superficial are found near the surface, just under the
skin, while the deep veins usually acconpany the arteries
in pairs, one on each side, and these two courses of veins
frequently comrunicate with each other. They at last unite
at the auricle of the heart, into which they pour the bl ood
drained fromevery part of the body. p. 77, Para. 3,

[ HANDBOCK] .

197. \What force carries the blood through the veins? p.
77, Para. 4, [HANDBOX] .

The agenci es which are enployed to carry the blood through
t he bl ood-vessels back to the heart are not so well
understood as the action of the arteries. It appears,
however, aside fromthat help derived fromthe suction of
the heart and the aid of the vein-valves, that the blood is
hel ped on its way through the veins by the action of the
nmuscl es about the veins, and tenporary pressure upon the
surface of the body; so light rubbing occasionally of the
surface of the body nust facilitate the circulation of the
bl ood. The affinity of venous blood for oxygen is supposed
by sone to cause it to urge its way on to the heart and
lungs. It is probable that the great principle noving it
onward is the direct controlling influence of the organic
nerves, which are everywhere present in these veins. p.

77, Para. 5, [HANDBOCK].



198. What are the pul nonary veins? p. 77, Para. 6,
[ HANDBOCOK] .

They are the veins which return the pure or arterial blood
fromthe lungs to the left auricle of the heart. These
veins are four in nunber, and they differ fromthe veins in
general, in being but little |larger than their
correspondi ng arteries, and in acconpanyi ng, singly, each
branch of the pulnonary artery. p. 78, Para. 1
[ HANDBOCK] .

199. VWhat are the veins which are called the Portal
Systen? p. 78, Para. 2, [ HANDBOCK] .

It conprises those vessels which receive their blood from
the intestinal canal, the stomach, the spleen, &c. These
smal|l vessels unite into a larger trunk, and, instead of
passing directly to the heart, they formwhat is called the
portal vein, which passes into every part of the liver,
where the blood is again collected by a series of vessels
whi ch convey the blood to the heart. By this neans the
bl ood whi ch passes fromthe bowels, &., to the heart, is
strained, and prepared to enter into the general
circulation; with the other venous blood, it is forced into
the lungs, and fromthe heart out again through the system
p. 78, Para. 3, [HANDBOCK].

200. \What are the conponent parts of the blood? p. 78,
Para. 4, [ HANDBOX] .

If the blood be exam ned m croscopically when first drawn,
it appears to be made up of a transparent |liquid called
serum or plasma, and a nunber of circular bodies, nostly
of a red color, called corpuscles, or mnute bodies. The
material of the blood is al bumen, fibrin, and several
salts, some of which are found in distinct crystals. Wen
the blood is exposed alternately to the action of oxygen
and carbonic acid, these red corpuscles | ose their circular
form and becone star-shaped, and are finally destroyed; it
is calculated that mllions of themare thus destroyed at
each pul sation of the heart. p. 78, Para. 5, [HANDBOCK].

201. What is the color of the blood? p. 78, Para. 6,
[ HANDBOOK] .

The blood if drawn froman artery is of a bright red



color; but if drawn froma vein it is purple. This color is
caused by the inpurities in the blood. The odor of the
blood is the sane as the breath of the animal fromwhich it
is taken. p. 79, Para. 1, [HANDBOX].

202. Are there any other substances connected with the
bl ood? p. 79, Para. 2, [HANDBOCX].

Yes; the waste substances produced by the action of
organs, and the nutritive material adapted to replace the
waste. p. 79, Para. 3, [HANDBOX].

203. How rmuch blood is there in an ordinary-sized human
body? p. 79, Para. 4, [HANDBOX] .

Fromthree to four gallons. O this, fromone-fourth to
one-third is supposed to be in the arteries; fromtwo-
thirds to three-fourths in the veins; a |large proportion of
the whole being in the arterial and venous capillary
vessel s. The bl ood wei ghs sone 30 pounds in a person
wei ghi ng 150 pounds. p. 79, Para. 5, [HANDBOC].

204. How long does it take for all the blood to nake a
circuit through the systen? p. 79, Para. 6, [HANDBOCK].

Thi s depends on the health of the person, and the anount
of exercise taken. It is supposed that an anount of bl ood
equal in weight to all in the body nakes its circuit in
fromthree to eight mnutes. The blood is thrown in an
instant fromthe heart to the extremties, but its passage
back, as already shown, is slower. p. 79, Para. 7,

[ HANDBOCK] .

205. How nmuch bl ood passes through the heart in twenty-
four hours? p. 80, Para. 1, [HANDBOXK].

Not far fromten thousand pounds, or five tons, equal in
wei ght to about seventy nen. p. 80, Para. 2, [HANDBOX].

206. What is necessary to a healthy condition of all parts
of the body? p. 80, Para. 3, [HANDBOX] .

A healthy circulation to all those parts. If the systemis
supplied with pure blood, and that circul ates properly to
every organ, it is health. p. 80, Para. 4, [HANDBOX] .

207. What is absolutely essential to pronote a proper



circulation of the blood? p. 80, Para. 5, [HANDBOX].

It is necessary to pay special regard to the clothing, to
see that the |linbs and arns, hands and feet, are properly
and sufficiently clothed. If the clothing is too scanty on
these parts the blood is chilled, which greatly retards its
circulation; the efforts of the heart are also increased to
carry the vital current to the suffering parts, which is a
needl ess and unnatural wear of that organ. It is inportant
al so that the clothing should be worn | oosely upon the
body, as much pressure upon the body prevents the rapid
flow of the blood fromthe extremties to the heart. Mny
i nstances of persons suffering with cold feet m ght be
alnost if not entirely cured by wearing | oose boots or
shoes of sufficient thickness, instead of such thin and
delicate tight ones as sone now wear. p. 80, Para. 6,

[ HANDBOCK] .

208. What can you say of proper food, as effecting the
circulation, and the building up of the systen? p. 80,
Para. 7, [ HANDBOX] .

As the blood is made fromand of the alinmentary substance
contained in our food, and the quality of that alinment
depends on the quality of the food eaten, so, if we would
have our bl ood properly freighted with suitable nutrinent,
and our body kept in a healthy condition, it becones a
matter of the highest inportance that we give the nost
scrupul ous care and attention to the proper selection of
our food. And also to select that kind of food which our
system can nost readily digest and assimlate to its own
uses. O herwi se we cause a useless wear of the system and
t hus shorten our lives. p. 81, Para. 1, [HANDBOXK].

209. Are there many di seases of the circul ati ng organs?
p. 81, Para. 2, [HANDBOXK] .

These organs, though constantly in use, and easily excited
by muscul ar novenent and nmental enotion, are affected with
but few di seases. Many di seases, called disease of the
heart, are nerely synpathetic affections, and the real
di sease and difficulty lies in other organs. Heart diseases
are nost comon late in |ife, at about sixty years of age.
Those persons who have any tendency to di sease of the
heart, either real or synpathetic, should be on their guard
agai nst sudden exertions, and, to as great an extent as
possi bl e, avoid nental anxiety, grief and alarm as these



all tend to increase such difficulties. p. 81, Para. 3,
[ HANDBOCK] .

Chapter 5. THE LYMPHATICS. p. 81, Para. 4, [HANDBOX].
210. What are the lynphatics? p. 82, Para. 1, [HANDBOX].

They are mnute, transparent vessels, uniformin size,
havi ng various val ves. They constitute what is called the
absorbent system They are naned from the substance they
convey, lynph, a watery fluid, which they gather and pour
into the blood. p. 82, Para. 2, [HANDBOXK].

211. What is the office of the |ynphatics? p. 82, Para.
3, [ HANDBOCK] .

Their office is to collect the nutritive products of

di gestion fromthe alinentary canal, and the effete,

di sorgani zed matter fromall parts of the body, and convey
theminto the venous bl ood. They al so have the power of
absor bi ng substances applied to the skin. Geen | eaves of
t obacco applied to the abdonmen will often produce

di stressing sickness. Poisons thus taken up by the bl ood
fromthe surface of the body, being undiluted by the juices
of the gastric cavities, pass directly into the
circulation, and are therefore nore powerful than when
nodi fi ed by passing through the internal absorbent vessels.
In some cases where the passage fromthe nouth to the
stomach has been cl osed by di sease, nutrinent has been
infused into the system by neans of a bath of warm m | k.
Shi pw ecked sailors in an open boat have sl aked their
thirst by wetting their clothing in salt water, or what is
better still, by being wet in a rain storm p. 82, Para.
4, [ HANDBOOK] .

212. Wat is the origin of the |lynphatics? p. 82, Para.
5, [ HANDBOCK] .

They originate in a delicate net work, and are distributed
t hroughout the skin and the various surfaces and internal
structure of organs. There is scarcely a part in the whole
body where these |ynphatic vessels are not found, but, in
sone parts they are so extrenely small that they cannot be
di scovered wthout the aid of a mcroscope. In the brain,
where they are supposed to exist, they have not as yet been
di scovered even by the mcroscope. They are renarkable for
their uniformty in size. They are of a knotted appearance,



and very frequently divided into two nearly equal branches.
They proceed in nearly straight lines toward the root of
t he neck. p. 82, Para. 6, [HANDBOX].

213. What is connected with these |lynphatic vessels? p.
82, Para. 7, [HANDBOCX] .

They are intercepted in their course by nunerous obl ong
bodi es, called |ynphatic glands. These are snall, oval

bodi es, of a reddish ash color, and vary in size fromone
twentieth of an inch to an inch in dianeter. They are
sonmewhat flattened, and are larger in young persons than in
the adult, and are smallest in old age. These gl ands are
situated in different parts of the body, but abound nostly
in the thorax and abdonen. Leaving these, the |ynphatics
converge fromall parts of the body so as to pour their
contents into tubes, which open into |arge veins leading to
t he heart, near the bottom of the neck. p. 83, Para. 1,

[ HANDBOOK] .

214. \What is the construction of the |ynphatics? p. 83,
Para. 2, [HANDBOCK].

Li ke arteries and veins, they are conposed of three coats,
frequently connected together, and having valves. It is
these valves that give to the |ynphatic vessels their
knotted appearance. These val ves are npbst numerous near the
| ynmphatic glands. The |ynphatics are snmallest in the neck,
| arger in the upper extremties, and still larger in the
| ower extremties. p. 83, Para. 3, [HANDBOX].

215. What are the lacteals? p. 83, Para. 4, [HANDBOXK].

They are the |ynphatic vessels of the small intestines,
whi ch convey the mlk-like fluid called chyle to the
thoracic duct. These are the nutritive absorbents, and they
are connected with the nunerous glands of the nesentery. It
isin the snmall intestines that nost of the alinmentary
absorption of the body is effected. p. 84, Para. 1,

[ HANDBOCK] .

216. What is the difference in the functions of the
| acteal s and the |ynphatics proper? p. 84, Para. 2,
[ HANDBOOK] .

The | acteals convey nutritive or new matter into the mass
of blood, to replenish the tissues; the |ynphatics take up



and return to the blood the surplus nutrient materials, and
al so old or waste particles, in order that they may be used
in the secretions of the body or got rid of at the
excretory outlets. The function of the lacteals is called

t he absorption of conposition, that of the Iynphatics the
absorption of deconposition. The |ynphatics proper,

pervade, as before shown, the whole body, arising in great
nunbers fromthe external skin, fromall the interna

menbr anes, vessels, and cavities, and fromthe substance of
all the organs. But the lacteals arise only fromthe nucous
menbrane of the alinmentary canal, and principally fromthe
nmucous menbrane of the small intestine. There is, however,
no difference in the structure of a |lynphatic and that of a
| acteal ; but one el aborates chyle, and the other Iynph. p.
84, Para. 3, [HANDBOC].

The nesentery is a broad fold of what is called the
peritoneum It is six inches in length and four inches in
breadth. It is fastened to the back, and serves to retain
the small intestines in their position. It contains between
its layers the nesenteric vessels, nerves, and glands.] p.
84, Para. 4, [HANDBOC].

217. How many ki nds of |ynphatics are there? p. 84, Para.
5, [ HANDBOOK] .

Two: the superficial and deep. The superficial followthe
course of the superficial veins, and they join the deep

| ynphatics. The gl ands of these superficial vessels are

pl aced in the nost protected positions, as in the holl ow of
the ham and groin, and on the inner side of the arm The
deep | ynphatics acconpany the deep veins. p. 85, Para. 1,
[ HANDBOCK] .

218. What is the principal center of the |ynphatic systenf
p. 85, Para. 2, [HANDBOXK] .

The thoracic duct, or recepticulumchyli. It conmences in
t he abdonmen, and ascends through the diaphragmto the root
of the neck, and then turns forward and downward, pouring
its contents into the venous blood just before it enters
the right auricle of the heart. The thoracic duct is sone
ei ghteen inches in length, and in size about equal in
dianeter to a goose-quill. Its termnation is provided with
val ves to prevent the adm ssion of venous bl ood. Before
enptying its contents into the blood, it receives several
| arge branches, or trunks, fromthe |acteals, and the



| ynphatic branches, fromnearly all parts of the body. It
is the common trunk of all the Iynphatic vessels of the
body, except those of the right side of the head, neck, and
chest, and right upper extremty, the right lung, right
side of the heart and the outer surface of the liver. These
enpty into the right |ynphatic duct, and this enpties into
t he venous bl ood-vessels of the right side of the chest
near the heart. p. 85, Para. 3, [HANDBOXK].

219. Are the lynphatics the only absorbent vessels? p.
85, Para. 4, [HANDBOX].

No; the radicles, or small veins, performa very inportant
function in the stomach, by the rapid absorption of the
watery portion of all liquids placed there. It thus conveys
themto the general circulation without their passing
t hrough the circuitous route taken by the food. p. 85,
Para. 5, [HANDBOCXK] .

220. What can you say in general terns of the |ynphatic
systen? p. 85, Para. 6, [HANDBOCK].

It is an appendage to the venous system furnishing it
with all the assinmlating materials by which the body is
nouri shed, as well as conveying to it the effete substances
which are to be elimnated fromthe vital domain. These two
systens are connected at several points, and the structure
of the lynphatic vessels nmuch resenbles that of the veins.
The venous capillaries and the |ynphatics appear, to sone
extent, to reciprocate in function, and the |ynphatics
al ways enpty their contents into the veins. In the
| ynphatics, as in the arterial and venous systens, the
nerves of organic |life are distributed, and they preside
over all their functions. In the |ynphatic vessels sone of
t he nost inportant changes take place. p. 86, Para. 1
[ HANDBOCK] .

221. What is chyle? p. 86, Para. 2, [ HANDBOCXK] .

It is a liquid substance, conposed of digested food, and
is prepared for nutrition in the nesenteric glands. It is
of a mlky-white color, and is of the sane chem cal
conposition, whatever may be the food fromwhich it is
formed. It is not, however, of the sane vital quality. That
formed from ani mal food, when taken fromthe body undergoes
putrefaction in three or four days, while that selected
fromvegetable food will resist deconposition for several



weeks. p. 86, Para. 3, [HANDBOX].
222. What is lynph? p. 86, Para. 4, [HANDBOCX] .

It is awatery fluid, differing fromchyle inits color,
bei ng al nost colorless, and differing also in the fact that
the lynph is nade nostly of deconposed matter, while the
chyle is always forned fromnew matter. This |ynph thus
formed, is nostly, if not entirely waste matter, and thrown
of f through the excretory ducts. p. 86, Para. 5,

[ HANDBOOK] .

223. Are the lynphatics and | acteals the only organs that
absorb nutrition? p. 87, Para. 1, [HANDBOX].

No; in the nmucous nenbrane of the lungs and stomach, the
thin fluids are taken up by the veins. p. 87, Para. 2,
[ HANDBOCK] .

224. \What is the general view of the absorption in the
systen? p. 87, Para. 3, [HANDBOC].

The extremties of veins act as absorbent vessels, taking
up the greater portion of useless, injurious, or worn-out
matters; the |ynphatic vessels return the unused or surplus
nutritive matter; they also serve as helpers to the veins
when they are obstructed, or their task inperfectly
perfornmed. The elenments of the blood in the capillary
system pass through the coats of these vessels and undergo
chem cal, vital changes. Such el enents as are needed,
repair the waste and build up the structures of the body.
O her elenents are separated and carried back into the
circulation, to be changed or thrown off. p. 87, Para. 4,

[ HANDBOOK] .

Chapter 6. THE NERVOUS SYSTEM p. 87, Para. 5,
[ HANDBOCQK] .

Figure XI|. NERVOUS SYSTEM p. 88, Para. 1, [HANDBOOK].

225. What is the nervous systenf? p. 88, Para. 2,
[ HANDBOCK] .

It is, in many respects, the nost inportant and
interesting portion of the human body. It is the highest
order of organized nmatter, is the inmedi ate organi sm of
vitality, and the vital operations, and the intell ectual



mani f estati ons; and hence it has been said, that the
nervous system constitutes the nman; and that the bones and
nmuscl es, and the whol e assenbl age of internal organs, with
their various functions, are only intended to sustain and
serve the nervous system All inpressions on the mnd from
the external world, and all mandates fromthe will to the
nmuscl es, are conveyed through the nmedi um of the nervous
substance. All notions, changes, or functional actions

whi ch are performed by the nuscles of the body, depend on
the power, energy, or influence transmtted to the nuscul ar
tissue fromthe nerves. p. 88, Para. 3, [HANDBOX].

226. |Is vitality peculiar to the nervous system al one? p.
88, Para. 4, [HANDBOCK] .

The nerves are nore highly endowed with vital properties
and powers, than any other substance of the body; and they
are, in the animl kingdom the inmediate instrunments of
vitality in all the wonderful operations of the body.
Vitality in various degrees, however, pervades all the
tissues of the living body. The bl ood seens to be a living
fluid, as also the chyle, especially in its nore advanced
stages of assimlation. Through the action of the nerves on
t he appropriate organs the food is digested into chyne, and
thence into chyle, and thence into blood. The blood is
transformed into the various solids and fluids of the
system and, at the sane tine, by the nerves, it is
supposed that the tenperature of the body is regul ated. By
virtue of the vital endowrents of the nerves, we perceive
our internal wants, and external conditions, and rel ations,
and by these nerves we act upon the nuscles, and through
t hem upon the bones in our voluntary notions. By the
nmysteri ous endowrents of the nervous substances, we think,
and reason, and feel, and act, as intellectual and noral
beings. p. 89, Para. 1, [HANDBOCK].

227. Do the functions of all organi zed bodi es depend on a
system of nerves? p. 89, Para. 2, [HANDBOXK].

There are, in all organized bodies, both animl and
veget abl e, a class of functions which are concerned in the
nouri shment, growh, tenperature, and general sustenance of
t he body as an organi zed being. p. 89, Para. 3,

[ HANDBOOK] .

There is a tissue in vegetable bodies, which, inits
functional character, corresponds with the nervous tissue



of animals, as nearly as the functions of vegetabl es and
animals correspond in their processes and results. The
veget abl e seed, by virtue of its ow vitality, excited to
action by a genial soil and other appropriate

ci rcunstances, puts forth its little roots into the earth,
and absorbs foreign matter, and converts it into the
substances and texture of its own organism So far as those
vital operations are considered by which chyne, and chyle,
and bl ood are produced, and the bl ood circul ated through
the system and the body in all its parts nourished, and
its grom h and devel opnent effected, and all the other
functions of organic |ife sustained, the animal differs but
little froma vegetable; and in health, is equally
destitute of aninmal consciousness. In aninmals, however,
there nust be care used in the proper selection of
substances to nourish the body, instead, |ike the plant, of
its getting all its nutrition on a fixed spot. So, in
animals, there are organs of sensation, |oconotion, and
prehensi on, subject to voluntary control. The primry

of fice of these organs is to perceive and procure the
materials by which the body is nourished, and place them
wi thin reach of those organs of nutrition. The Zoophytes,

t he | owest order of animals, have furnished a matter of
controversy with naturalists, as to whether they were
animal or vegetable. They are but dinmy conscious of their
bei ng, and are nouri shed by neans which hardly demand
faculties superior to those with which the vegetable is
nouri shed. p. 89, Para. 4, [HANDBOCXK].

228. Into how many systens may the nervous system be
di vided? p. 90, Para. 1, [HANDBOXK].

Into two: the organic, conprising those nerves concerned
in, and presiding over, the functions of digestion,
absorption, respiration, circulation, secretion,
organi zati on, or the process of structure, and the
production of animal heat. The other systemis called the
cerebro-spinal, conprising the nerves of sensation and
notion. To this latter bel ong consci ousness, the perception
of external inpressions and internal affections,
reflection, volition, and other faculties called
intellectual. The first of these systens is conposed of al
t hose nerves call ed synpathetic, which preside over the
functions of organic life. The second conprises the brain,
spinal marrow, and nerves of sensation and notion. This
m ght al so be divided into other systens called the notory,
or nerves of voluntary notion; the sentient, or nerves of



sensation: and the nental, or the brain. p. 91, Para. 1,
[ HANDBOCK] .

229. What is the structure of the nerves? p. 91, Para. 2,
[ HANDBOCK] .

The nervous substance is sonetines white, sonetines gray,
and in the organic systemof a reddish color. This tissue
of the nerve fiber is enclosed in nenbranes or sheaths. The
ultimate nerve fiber is tubular, consisting of an external,
thin and delicate nmenbrane, which forns a sheath, within
which is contained a nore opaque substance, called the
white substance of Schwam and within this white substance
is a transparent material which may be nmade to nove in the
cavity of the tube. p. 91, Para. 3, [HANDBOOK]

230. What is the conparative size of the conponent parts
of a nerve? p. 91, Para. 4, [HANDBOC].

The nerve fibers vary in size fromone two-thousandth to
one fourteen-thousandth of an inch in dianmeter. A nerve is
made up of a bundl e of these fibers, enclosed in a sheath.
p. 91, Para. 5, [HANDBOCK].

231. What is the grand center of the nervous energy of the
body? p. 91, Para. 6, [HANDBOXK].

The nervous system has been by nmany reckoned as the brain
and spinal marrow, with nunerous cords, branches and tw gs,
di spersed over the whole organi zed system Those hol ding
this theory claimthe brain as the grand center of the
nervous system or a kind of galvanic battery which
continually generates nervous energy and presides over al
the vital functions of the system The brain is undoubtedly
the central point of sensorial power, but it does not seem
to be the presiding center of those nerves by which the
devel opnent of the different parts of the body is effected.
If the brain were the presiding center of vital operations
in the formation of the body, then all the branches
bel onging to this center would issue fromit, and go out
with the bl ood-vessels, to preside over their functions, in
the formation of other parts, and enter into the texture of
parts thus constructed; but, instead of this, the branches
of the spinal nerve are nostly distributed to the voluntary
nuscles, and to the outer surface of the body. Again,
chil dren have been born with all parts of the body well
devel oped, except the brain and spinal marrow, and it is a



fact that the brain and spinal nmarrow are anong the | ast
parts of the body brought to that consistency which enabl es
themto exercise a functional power. Although, as we shall
show, the condition of the cerebro-spinal systemof nerves
may and does greatly affect the healthful action of the
organi ¢ nerves, yet we conclude that the grand center of
nervous vital energy is the central point of the nerves of
organic life. p. 92, Para. 1, [HANDBOX].

232. Wat is the central point of the nerves of organic
life? p. 92, Para. 2, [HANDBOX].

In the mdst of those parts of the body first produced, in
its natural order of devel opnent, we find a mass of nervous
matter, which, in conposition, very nearly resenbles the
brain. This is undoubtedly the first-formed portion of the
human body, and is the grand center which presides over al
the functions concerned in the growh of the body and the
functions of nutrition during life. This central mass of
nerve is situated at the roots of the diaphragm in the
upper and back parts of the abdomi nal cavity, or nearly
back of the pit of the stomach, and consists of several
parts; two sem -circul ar bodi es about an inch I ong and half
an inch broad, lying, one on the right, and the other on
the left side of the back bone. These are called the
SEM LUNAR GANGLI A. They are, probably at first one, and
afterward partially separate to accommpdate thensel ves to
t he duplicate arrangenents of the body. They are, however,
cl osely connected by many | arge branches, which pass from
one to the other, and formwhat is called the SOLAR Pl exus.
p. 93, Para. 1, [HANDBOCK].

233. Wat do we find connected wth the solar plexus? p.
93, Para. 2, [HANDBOC].

Numer ous branches of nerves go out fromthis central
brain, in different directions. They are threads of a
reddi sh col or, and have connected with them oval bodies
cal l ed ganglia, which are never so | arge as peas. These
ganglia and nerves extend al ong each side of the spinal
colum fromthe atlas to the coccyx, and distribute
branches to all the internal organs and viscera, and
communicate with all the nerves of the body. The branches
which are given off to the internal organs acconpany the
arteries to the sane. p. 93, Para. 3, [HANDBOX] .

234. \What ot her arrangenent is connected with these



nerves? p. 93, Para. 4, [HANDBOCK].

The ganglia above nentioned serve as smaller and

subordi nate brains, which becone the nore special centers
of devel opnent, and of perception and action, to individua
organs, or particul ar apparatuses of organs; and these
special centers, in their turn give off nunerous branches,
some of which enter into the texture of the bl ood-vessels
formed for, and appropriated to, their service in the
construction of their particular organs; others are

di stributed to the contractile tissue or nuscles of those
organs to convey the stinulus of involuntary notion; others
are the conductors of inpressions nade upon the organs, to
their special centers. To establish an intimte connection
between the different special centers, and bring them al
into direct relation to each other, and to the conmon
center, large cords run directly fromone center to

anot her; and nunerous branches go fromeach center, to
interlace and unite and form pl exuses, with branches com ng
from several other special centers, and fromthe great
common center. Sone of these plexuses are fornmed around the
internal organs and are naned after the arteries extending
to those organs; as the nesenteric, hepatic, splenic, &c.
To the naked eye the plexus |ooks as though the nerve was

| ost, but by the m croscope each fiber can be traced
distinctly through the plexus. p. 94, Para. 1, [HANDBOC].

Plexus is a Geek word signifying to weave. The plexus is
a net-work of nerves.] p. 94, Para. 2, [HANDBOXK].

235. What can you say of the order and devel opnent of
these organic nerves, and their presiding centers? p. 94,
Para. 3, [HANDBOXK] .

As the alinmentary canal and the other organs associ ated
with it in the general function of nutrition are devel oped
before any other part of the body, their special centers
and nerves are the first produced. At an early stage in the
devel opnent of the body nunmerous fibers rise on each side
of the general mass, which forma pair of |arge cords,
called the trisplanchnic nerves, which give rise to an
uni nterrupted series of small brains, which gradually
separate in a longitudinal direction, and draw farther and
farther apart, keeping up their connection with each other
by internmedi ate branches, till they forma connected range
of about fifteen little brains, on each side of the spina
colum, fromthe diaphragmto the top of the neck. The



trisplanchnic nerves are divided in their upper portions
into fromthree to seven or nore branches, which termnate
in as many of the little brains in the two ranges. Eight or
nine nore of these little brains are arranged in a sinmlar
manner fromthe di aphragm downward. So, in the conpletely-
devel oped body, there is a continued series of these
brains, or special centers, on each side of the backbone,
fromthe base of the craniumto the inferior extremty of

t he spinal columm. Each of these little brains sends out
numer ous branches, which serve to unite the little centers
to each other; others plunge into the nmuscles; and others
form connections with the nerves and nuscl es of aninal
life. O her branches go to interlace and form nunerous

pl exuses with branches of others fromthe sanme, and of the
opposite side, and fromthose nore deeply seated anong the
viscera, and fromthe great central mass itself. p. 95,
Para. 1, [HANDBOCXK].

From t hese pl exuses, again, nunerous branches are given
off to the different organs, entering intimately into their
texture. And all the branches and twi gs of this system of
nerves, as they proceed along their course to their
destination, cross, and unite, and divide, and interl ace,
so as to formof the whol e system one extended net, the
meshes of which becone snaller and snmaller, as the nerves
approach their inconceivable-mnute termination in the
organs. These two series of little brains, with their
connecting cords, &c., bring all the organs wi th which they
are connected into a very close union, and establish
bet ween them a nost powerful bond of synpathy. By the aid
of the nunerous branches which pass fromthe several
pl exuses to different organs, the whol e assenbl age of
organs concerned in the functions of organic life, is, as
it were, woven into one grand web of nervous tissue. p.
95, Para. 2, [HANDBOCK].

236. What further can you say of this system of nerves?
p. 96, Para. 1, [HANDBOCK].

They preside over all the vital functions in the

devel opnment and sustenance of the body, while the other
special centers are nore immedi ately concerned in the

devel opnment of the organs enployed in the general function
of nutrition. It is probably the truth in the matter that
the two series of brains or special centers which extend
the whole length of the spinal colum, are nore i medi ately
concerned in the devel opnent of the spinal nerves, and of



t he cerebro-spinal systemgenerally, and of the other parts
pertaining to the trunk and extremties. p. 96, Para. 2,
[ HANDBOCK] .

237. How many orders of ganglia of organic life are there?
p. 96, Para. 3, [ HANDBOXK] .

There are two: called the central, and the peripheral or
limting ganglia. The central are those connected with the
i nternal organs, and are supposed to preside, generally and
specially, over the functions concerned in nourishing and
sustai ning the body. The limting are those which formthe
two ranges on the sides of the spinal colum, and have been
supposed to be nore particularly appropriated to the
general synpathies of the internal system and are
accordingly called the synpathetic nerves. This genera
system of nerves is called the ganglionic system They are
nost commonly call ed THE NERVES OF ORGANI C LIFE, in contra-
di stinction to the brain and spinal marrow, with their
branches, &c., which are called THE NERVES OF ANl MAL Life.
p. 96, Para. 4, [HANDBOC].

238. What is the effect produced by suspendi ng the action
of the organic nerves? p. 97, Para. 1, [HANDBOX].

A single nonent's entire suspension of the functions of
the nerves of organic life, would be a death from which
there woul d be no resuscitation. The functions of the
nerves of the cerebro-spinal system may be suspended for a
consi derable time, and still the common vitality of the
body be preserved. Andrew Wal | ace, a revolutionary veteran
who lived to the age of 105 years, was struck down by
['ightning while tending a cannon on the fourth of July,
soon after the close of the American Revol ution, and |ay
seventeen days in a state of suspended consci ousness. He
revived after it, and was remarkably vigorous and acti ve.
p. 97, Para. 2, [HANDBOCK].

239. How many orders are there to the nerves of organic
life? p. 97, Para. 3, [HANDBOCK].

Three: the first, those nerves that enter into the texture
of bl ood-vessels, and go with themto their nost mnute
termnations in the different tissues, and preside over al
their functions of absorption, circulation, secretion,
structure, &c.; the second, those nerves that go to the
contractile tissue, or nuscles of involuntary notion in the



texture of the organs, and convey to themthe stimulus of
nmotion; the third, those which convey to the speci al
centers, and, if necessary, to the common centers, the

i mpressi ons made upon organs. The cords which serve to
connect the special centers to the common center, and to
each other, are probably conposed of filanents of all these
three orders. p. 97, Para. 4, [HANDBOX].

240. What is observable in the distribution of the nerves
of organic life? p. 97, Para. 5, [HANDBOX].

The heart seens to require and possess but few of these
nerves. This is |ikewi se true of the |large bl ood-vessels.
But in the capillary system or mnute extremties of the
vessel s, where all the inportant changes take place, the
nerves nuch nore largely abound. O all the organs of the
body, the stomach is the nost remarkable for its nervous
endownent, and synpathetic relations. Lying near the great
ganglionic center, it receives a |arge supply of nerves
directly fromthat source, and is thereby brought into the
cl osest synpathetic union with the common center of organic
life, and through it, with all the organs and parts in its
domai n. By the arrangenment and distribution of plexuses,
al so, the stomach is brought into very direct relations
with the heart, liver, lungs, and all the other organs. p.
98, Para. 1, [HANDBOCK].

241. From whence do the organi c nerves derive their
nouri shnment and support? p. 98, Para. 2, [HANDBOXK].

They evidently derive their support, as well as the

el enrents by which they operate to control and regul ate the
organic functions, in a great neasure directly fromthe
arteries, for which purpose also, sone of their structural
parts penetrate the arterial coats? p. 98, Para. 3,

[ HANDBOCK] .

242. |Is the m nd conscious of the operations of the
organi ¢ nerves? p. 98, Para. 4, [HANDBOXK].

In a healthy condition of the bodily organs these nerves
have no sensibility of which the brain takes cogni zance.
For instance, the brain does not feel food in the stomach,
nor blood in the heart, nor air in the lungs, nor bile in
the liver, yet their pressure is recognized or felt by the
organi ¢ nerves. \Wen, therefore, we are conscious that we
have a stomach or a liver, fromany feeling in those



organs, we may be certain that sonething is wong. These
nerves are endowed with an exquisite organic sensibility,
whi ch qualifies themnost perfectly for the performance of
their constitutional functions in the living system and
the conplete integrity of those functions essentially
depends on the healthy properties of the nerves. But the
organic sensibility of these nerves may, by continued or
repeated irritati on, becone exceedi ngly diseased, and a

di seased synpat hy may be induced and pernanently
established. In this state of things, all the functions of
organic life are necessarily inpaired. The food is |ess
perfectly digested in the stonach, the chyle is |ess
perfectly el aborated, the bl ood necessarily becones
deteriorated, and the whole system in every part and

ti ssue consequently suffers. By continued irritation,

i nfl ammati on may be induced, and the nost pai nful
sensibility devel oped in these organs. This state of things
is not only distressing, but is always injurious, and often
hazardous to life. p. 99, Para. 1, [HANDBOCXK].

Fig. XIll. GANGLIONIC SYSTEM p. 99, Para. 2, [HANDBOXK] .

243. What is Fig. XIll designed to illustrate? p. 100,
Para. 1, [ HANDBOX] .

The ganglionic or organic nervous system As may be seen
by the little lines running in every direction, and to
every organ of the body, it fornms a conplete system of
t el egraphi ¢ communi cation with every part of the body. A A
A, is the sem lunar ganglion and sol ar pl exus, the great
presiding center or brain of the organic nervous system
Various sensations usually referred to the heart, have, no
doubt, their source in this ganglion. B, and C, C, greater
and | esser trisplanchnic nerves. These nerves connect with
t he nerves of the base of the cranium wth the ganglia of
the vertebral columm before described, wth the solar
pl exus, and with the renal plexus, which extends fromthe
solar plexus to the kidneys. DD D, are the thoracic
ganglia, which consist of twelve ganglia on each side,
resting upon the head of the ribs. E, their internal
branches which follow the pul nonary artery, to the plexus
of the throat, heart, and splanchnic nerve. Several nervous
cords fromthe lower ganglia, as will be seen in the
figure, unite to formthe splanchnic nerve. F, interna
branches of the thoracic ganglia, which extend to the roots
of the spinal nerves. G right coronary plexus, which is
pl aced around the right coronary artery of the heart. H,



| eft coronary plexus, around the left coronary artery of
the heart. These are both connected by branches with the
princi pal nerves of the ganglionic system |, J, K L, M

N, O P, Q R S, T, superior, mddle, and inferior,
cervical glands , with their branches. They extend fromthe
base of the skull to the third cervical vertebra, and send
branches to the organs of the throat, upper part of the
chest, especially to the heart. p. 101, Para. 1

[ HANDBOCK] .

U, submexillary ganglia, which are connected with the
gl ands of the |lower jaw and several of the facial nerves.
W naso-pal ati ne branch of the vidian nerve, extending to
the nose and pal ate. X, spheno-pal ati ne branches of the
vidi an nerve. These are four or five nerves, extending to
t he nmucous nenbrane, spongy bones of the nose, and to the
pharynx. Z, auditory nerve, extending to the ear. 1, renal
pl exus, extending fromthe solar plexus to the kidneys. 2,
3, 4, lunbar ganglia with its branches, which consist of
four ganglia on the front part of the |unbar vertebra,
which are distributed to all the viscera of the | ower
organs of the body. 5, the aortic plexus, which is a
conbi nati on of the lunbar ganglia around the aortic artery
in the abdonen. p. 101, Para. 2, [HANDBOCK].

244, In a close view of the nerves of organic life, as
illustrated in the above figure, which organ seens to be
placed in a position to have the nost synpathetic influence
on the others? p. 102, Para. 1, [HANDBOCXK].

The degree of synpathetic influence which each organ has
on the others, is always proportionate to the functional

i nportance of the organ in the system and the nearness of
its nervous relation to the great center of organic life.
The stomach hol ds an i mensel y-i nportant station in the
assenbl age of vital organs. It is supplied largely with
nerves fromthe great center of organic life, and

associ ated by plexuses with all the surroundi ng organs, and
hence it synpathizes nore directly and powerfully with
every other internal organ, and with every part of the
living body, than any other organ; and, in turn, every

ot her internal organ, and every part of the living body,
synpat hi zes nore directly and powerfully with the stomach
than with any other organ. |f proper and heal thful food be
pl aced in the stomach, it is healthfully excited, and al
the other organs rejoice with it and take hold with
alacrity to performtheir labor; but if an inproper



substance irritates the stonach, all the other organs nourn
with it, and their functions are disturbed by it. p. 102,
Para. 2, [HANDBOXK] .

By carefully considering this bond of synmpathy in the
entire domain of organic life, we shall certainly realize
the force of St. Paul's expression, when, using the human

body as an illustration, he says: "And whet her one nenber
suffer, all the nmenbers suffer with it, or one nenber be
honored, all the nmenbers rejoice with it." p. 102, Para.
3, [ HANDBOXK] .

245. |If there is no sensibility of which the m nd takes
cogni zance in the action of the organs of the vital domain,
how do we know when we are di seased, or when we want food
or drink? p. 103, Para. 1, [HANDBOCK].

It was the healthy action of which we said the m nd had no
know edge. W have just stated that unheal thy and
irritating action produces the nost distressing agony. This
the mnd is cognizant of, not because of the nerves of
organic |life, but because of another class of nerves which
are established for the express purpose of inparting to the
m nd a know edge of the wants and ills of the human system
This system of nerves, with the intimate connection between
the two systens, and their effect upon one another for good
or ill, will now occupy our attention. This second system
of nerves, as we have already told you, is called p. 103,
Para. 2, [HANDBOCXK] .

The CEREBRO SPI NAL NERVOUS SYSTEM p. 103, Para. 3,
[ HANDBOOK] .

246. What is the grand center of the cerebro-spinal
nervous systenf? p. 103, Para. 4, [HANDBOCK].

1 Cor. xii. 26 **.] p. 103, Para. 5, [HANDBOX].
The brain. p. 103, Para. 6, [HANDBOXK] .

247. \Where is the brain situated? p. 104, Para. 1,
[ HANDBOCK] .

The brain is in the head, occupying the whole inner part
or cavity of the skull, but separated fromit by a thin
menbrane. p. 104, Para. 2, [HANDBOCK].



248. O what is the brain conposed? p. 104, Para. 3,
[ HANDBOCK] .

O the sanme substance as the nerves. It resenbles marrow,
and is filled with bl ood-vessels, the whole brain having a
grayish color. p. 104, Para. 4, [HANDBOOXK].

249. How large is the brain in a grown person? p. 104,
Para. 5, [HANDBOX].

It is about six inches long, five inches w de, and four
inches thick. It weighs fromthree to four pounds, and w |l
fill the two hands of a man. The brain of man is | arger
than that of any of the |ower animals except the el ephant
and whal e. The el ephant’'s brain wei ghs about ei ght pounds,
the whale's brain about five pounds. p. 104, Para. 6,

[ HANDBOCK] .

250. Has a person nore than one brain? p. 104, Para. 7,
[ HANDBOCK] .

Yes; there are two brains. The larger one is called the
cerebrum and anot her, about one-half as |arge, bel ow and
behind it, is called the cerebellum These two brains are
equally divided into two parts by a deep cut or separation
reaching nearly through themfromfront to back. These
hal ves of each brain are precisely alike in shape, and
together forma pair of brains, just as we have a pair of
eyes and ears. W see the wisdomof the Creator in thus
arranging the brain organs in pairs. One side of the brain

may be injured, and the other will performthe functions of
those organs. O one side may be paral yzed, and yet the
life of the person is not destroyed, but still the brain

and nerves act. p. 104, Para. 8, [HANDBOX].
Figure XIV. p. 104, Para. 9, [HANDBOX].

251. What does Fig. XIV represent? p. 105, Para. 1
[ HANDBOCK] .

It represents the brain exposed, show ng the externa
surface of the cerebrum or large brain. a, a, is the scalp
turned down; b, b, b, the cut edges of the skull bones; c
represents the dura mater, or nenbrane encl osing the brain,
lifted up by a hook, exposing the brain; d represents the
| eft hem sphere of the brain; f represents the deep cut or
fissure between the right and left sides of the brain,



whi ch divides the organs of the brain into pairs, as above
stated. p. 105, Para. 2, [HANDBOCK].

252. Does all the substance called the brain lie in the
head? p. 105, Para. 3, [HANDBOX].

No; the animal nerves are only small strings of the sane
substance, running fromthe top of the head to the very
extrenmties of the body. p. 105, Para. 4, [HANDBOX].

253. Which is the largest nerve in the body? p. 105,
Para. 5, [ HANDBOX] .

The spinal marrow, which is situated in the center of the
spi ne or back bone; extending fromthe mddle of the brain,
down between the arns, through the neck and spinal col um.
p. 106, Para. 1, [HANDBOOK].

254. Does this large nerve send out smaller ones through
t he body? p. 106, Para. 2, [HANDBOX].

Yes, in great nunbers; sonme of these nerves al so extend
fromthese great nerves to the ears, eyes, nose, tongue,
&. The nerves give us feeling; wthout nerves we should be
w thout feeling. If we had no nerves connecting the eye
with the brain we could not see. We could not snell or
taste if there were no nerves connecting the nose and
tongue with the brain. If a nerve is cut or destroyed the
organ to which it is attached loses its function entirely.
| f the nerves connecting the hands with the head were
destroyed, our hands m ght be burned in the fire and we
woul d have no consci ousness of pain or suffering. p. 106,
Para. 3, [HANDBOXK] .

255. How nmany coverings are there to the brain? p. 106,
Para. 4, [HANDBOXK].

There are three. The first or outer covering is the dura
mater of the brain; see a, Fig. XIV. It is a strong,
whitish, fibrous nmenbrane, which adheres to the internal
surface of the cranium or skull. Fromthe internal surface
of the dura mater, portions extend inward to support and
protect different parts of the brain, and externally, other
processes extend outward for sheaths for the nerves passing
out of the skull and spinal colum. The second nenbrane is
the mddle covering; it is very thin and transparent. It
surrounds the nerves until their exit fromthe brain. The



third is the pia mater, and is the internal covering,

consi sting of nunerous bl ood-vessels held together by thin
| ayers of tissue. It invests the whole of the brain and
each of the w ndings, by extending through all the fissures
between them The pia mater is the nutritive nenbrane of
the brain. It is through its bl ood-vessels that arterial

bl ood is distributed, which is received fromthe arteries
entering the front and back parts of the skull. p. 106,
Para. 5, [HANDBOX].

256. What part of the brain is called the cerebrun? p.
106, Para. 6, [HANDBOXK].

That portion which is seen in Fig. XIV. It is divided into
the right and | eft hem spheres by the line f. Each of these
hem spheres is divided on its under surface into front,

m ddl e, and back | obes. The surface of the cerebrum as you
may see, presents a nunber of slightly-convex el evations.
p. 107, Para. 1, [HANDBOCXK] .

257. What is the cerebellun? p. 107, Para. 2, [HANDBOCK].

The cerebell um contai ns about one-sixth or one-seventh
part of the brain. It is pear-shaped, and is attached to
the cerebrum by a band of thick fibers. It lies directly
beneath the cerebrumin the back of the head. p. 107,
Para. 3, [ HANDBOX] .

258. What seens to be the order of devel opnent of the
cerebro-spinal nerves? p. 107, Para. 4, [HANDBOXK] .

1. The spinal nerves, commonly described as those arising
fromthe spinal marrow, but which probably preside over the
formati on of that nerve. 2. The spinal marrow itself. 3.
Those ganglia of the brain which are essential to the
functions of taste, snell, hearing, and sight, together
with the special nerves by which these functions are
performed. 4. The ganglia which constitute the nental and
noral faculties. 5. The cerebral hem spheres thensel ves.

p. 107, Para. 5, [HANDBOCXK].

259. What is the spinal marrow? p. 107, Para. 6,
[ HANDBOCK] .

The spinal marrow is that soft substance which lies in the
hol | ow of the back bone, and is conposed of the white and
gray substances. It is naturally divided |ongitudinally,



into aright and left half; each of which consists of a
front and back colum, so that the whole marrow i s conposed
of four columms, or rather of two corresponding pairs; as
the two front portions correspond with each other in form
and character, and the two back ones correspond also with
each other. They constitute a double spinal marrow, and
give to each half of the body an independent existence so
far as the spinal marrow and its nerves are concerned. And
for this reason it is, that one whol e side of the body may
be paral yzed, while the other remains in full possession of
its powers. The spinal marrow is enveloped in three

di fferent nenbranes, corresponding to the three enclosing
menbr anes of the brain. Connected with the spinal marrow,

t hrough small intervertebral openings fornmed for the

pur pose, on each side of the spinal canal, are thirty pairs
of nerves, which are called the spinal nerves. A portion of
the filanments which conpose each spinal nerve rise in the
back portion, which are the nerves of aninmal sensation,
sonme of these go to the nuscles of voluntary notion and
convey to the mnd information concerning the notion of

t hose nuscles, and thus enable the mind to regulate their
notion. The rest run to the outer skin of the body, and are
the nerves of sensibility or feeling on its surface.
Branches of these nerves run to the fingers' ends, where
they are highly sensitive to the touch. The filanents of
nerves that arise fromthe front portion of the spinal
marrow are nerves of notion. These convey the stinulus of
notion, in obedience to the will, to the voluntary nuscl es,
causing themto contract. p. 108, Para. 1, [HANDBOCK] .

Al t hough these filanents start from opposite sides of the
spinal marrow, they unite into one cord, alnost imediately
on leaving it, and go in one cord to their nuscles, yet
these filanments may be traced distinctly by the anatom st
on dissecting the cord. The spinal marrow seens to be a
connecting |ink between the brain and the various nerves of
the body, or, as it were, a protected thoroughfare through
whi ch the mandates of the will may be carried to the body,
and information carried back to the mnd. p. 108, Para. 2,
[ HANDBOCQK] .

Figure XV. CRANIAL NERVES. p. 109, Para. 1, [HANDBOOK].

260. What is the nmedul |l a obl ongata? p. 109, Para. 2,
[ HANDBOOK] .

The spinal marrow, d, Fig. XV, passes upward through an



opening in the base of the skull, extending about an inch
into the cranium The head of the spinal marrow is divided
into six parts, or three pairs of bodies. Two on the front
call ed the pyram dal bodies. Two behind, called the
restiform bodies. Two at the sides called the olivary

bodi es. Besides these, a strip of nedullary matter, which
is the origin of the several nerves particularly associated
in the function of respiration. These pairs of bodies are
united in a single bulb, about one inch in length, and
about two-thirds of an inch in dianeter, and is conmonly
called the nedulla oblongata. Fromthe sides of this bulb,
rise, as may be seen in the above figure, several pairs of
nerves, and fromits top arise all the other parts within
the cranium p. 110, Para. 1, [ HANDBOXK] .

261. What is the arbor vitae? p. 110, Para. 2,
[ HANDBOCK] .

When either | obe of the cerebellumis cut, it presents a
tree-shaped arrangenent of marrowlike matter, called arbor
vitae. It is seen in Fig. XV, just back of the nedulla
obl ongata. A gray nmass in the trunk of this tree, with saw-
i ke edges, is called the corpus dentatum p. 110, Para.

3, [ HANDBOXK] .

262. What is the arrangenment of the ganglia of the brain?
p. 110, Para. 4, [HANDBOX].

By | ooking at the brain from below, we begin with the
medul | a obl ongata (see Fig. XV), to the back part of which
are added the cerebelli, fromthe right to the left of
whi ch, around the upper part of the obl ongata, extends the
pons, above which other ganglia are placed. Sone of the
fibers fromthe cord nerves extend into themall, and into
the cerebelli, while the remai nder extend upward and
forward into the great ganglia. p. 110, Para. 5,

[ HANDBOCK] .

The cerebri are, so to speak, folded back, over, upon, and
by the side of, the other parts, slightly overhanging the
cerebelli, but quite covering in the central ganglia. Were
the surfaces of the cerebri come in contact with the
central ganglia, they do not adhere to them but both
surfaces are free, and noistened with the sanme fluid, as if
t hey had not been thus placed. These places where they thus
conme in contact are called ventricles. There are several of
these ventricles in the brain. A dissection of the brains



of inebriates frequently discovers these ventricles filled
with alcohol. In dropsy of the brain there is a collection
of watery fluid in these ventricles. Sonetines, however,
the water is outside the brain, in which case the skull may
be tapped by a skillful surgeon. The nost dangerous cases
are when the water is in the ventricles. p. 110, Para. 6,
[ HANDBOCK] .

263. How many pairs of nerves are enbraced in what are
called the cranial nerves? p. 111, Para. 1, [HANDBOCK].

There are nine pairs of them all of which, in Fig. XV,
are marked nunerically, as they are naned. 1 is the

ol factory nerve, the nerve of snelling. Nerves pass off
fromthis which are distributed upon the nucous nenbrane of
the nose. 2, optic nerve, the nerve of seeing. It conprises
two |arge cords, extending fromthe nedulla obl ongata. At
its front end it extends into the nervous nmenbrane call ed
the retina. This nerve is always present where the faculty
of vision exists. 3, 4, are nerves of notion connected with
the eye. These go to the nuscles which serve to roll the
eye, and direct the pupil toward the object of vision. 4,
is used to give a pathetic expression to the eye, and hence
is called the pathetic nerve. p. 111, Para. 2, [HANDBOXK].

5 wthits branches, is called the trifacial nerve, and
is distributed to every part of the face, forehead,
eyelids, lips, nose, jaws, and ears. It unites freely with
the facial, and several other nerves of the head, and with
a great many twigs of the nerves of organic life. It
comuni cates with the organs of all the five senses, and
brings all the parts with which it is connected into a
direct and powerful relation with the stomach and the whol e
domain of organic life. This nerve is connected with al
the nerves of the teeth; this explains why decaying teeth
may give rise to head-ache, ear-ache, &c. This nerve being
connected with the pneunobgastric nerve of the stomach, both
are affected in that distressing nalady sick head-ache.
This, you will see, is the |argest nerve of the crani al
group. 6. These are al so nerves of notion connected with
the eye. These nerves when paral yzed, cause squinting. 7.
The seventh pair are facial and auditory nerves, and are
connected with the chin, |ips, angles of the nouth, cheeks,
nostrils, eyelids, eyebrows, forehead, ears, neck, &c. It
is on these nerves that the expressions of the face depend.
8. The eighth pair of nerves consists, as may be seen, of
three classes of nerves; gl osso-pharyngeal, pneunpgastric,



and spi nal accessory. The gl osso- pharyngeal, or tongue-and-
pharynx nerve, is distributed to the mucous nenbrane at the
base of the tongue, to the tonsils and nucous gl ands of the
nmouth, and to the throat. Wien this nerve is paralyzed the
voice is destroyed, and the act of swallow ng hindered. The
pneunogastric, or |ungs-and-stomach nerve, forns
connections and pl exuses wth al nost every nerve in the
region of the throat, neck, and thoracic cavity, to such an
extent that it has been called the mddle synpathetic
nerve. p. 111, Para. 3, [HANDBOCK].

It sends branches to the pharynx, or top of the neat -pi pe;
to the larynx, or organs of voice at the top of the w nd-
pipe; to the wnd-pipe in all its branches and whol e
extent. It sends branches to the plexus of the heart, to
t he pl exus of the lungs, sone twigs to the sol ar pl exus,
and to the plexuses of the liver and spleen. But the nmain
body of this nerve descends to the stomach, and is
di stributed over that organ, uniting extensively with the
nerves which come fromthe solar plexus. The spinal
accessory seens to be connected with the nuscles essenti al
to the production of voice, and is also connected with many
branches of the spinal nerves. The ninth pair of nerves
regul ate and control the nuscles of the larynx, or organs
of voice. It is a nerve of notion to the tongue,
controlling in a neasure its use in speech. It is connected
with the eighth pair, and many ot her nerves of the upper
portion of the body. p. 112, Para. 1, [HANDBOXK].

264. \What are the spinal nerves, and how many pairs are
there? p. 113, Para. 1, [HANDBOX].

The spinal nerves are so called because they take their
origin fromthe spinal cord. There are thirty-one pairs of
them they furnish the principal nerves to the trunk, back
and extremties. The spinal nerves are divided into
cervical, dorsal, lunbar, and sacral. The cervical consists
of eight pairs, connecting with the upper extremties. The
dorsal has twelve pairs, which are connected with the back
chest and abdonmen. The | unbar nerves are five pairs, and
the sacral nerves six pairs. These are connected with the
| oner portions of the body, the thighs and | egs. There are
al so what are called sacral nerves, which are connected
with the leg, and foot. These are in their divisions nerves
of sensation and notion to the I egs and feet. These spinal
nerves convey inpressions nmade at the surface of the body,
including the extremties, to the brain, and transmt



i mpul ses to the nuscles fromthe brain. p. 113, Para. 2,
[ HANDBOCK] .

265. What is the great function of the brain? p. 113,
Para. 3, [ HANDBOX] .

It is the organ or instrunent of the mnd, and that by
which the mind perfornms all its operations. It is the seat
of all the intellectual and reasoning faculties of man,
such as nenory, hope, love, hatred, anbition. The brain is
the seat of all sensation and know edge, and the m nd
obtains its know edge of all outward objects by inpressions
concerni ng them bei ng conveyed to the brain through the
medi um of the nerves of sight, hearing, snelling, tasting,
and feeling. p. 114, Para. 1, [HANDBOXK].

266. What is the effect of injuring the brain? p. 114,
Para. 2, [HANDBOCXK] .

An injury of the brain will imedi ately affect the whole
system If the skull is fractured and depressed upon the
brain, the person is i mediately unconsci ous, having no
t hought or sense of objects around him |nstances are on
record, where the brain has been injured, the person being
i nsensi ble for several days, and when they were restored
again to consciousness, they woul d speak the renai nder of
the very sentence they were speaki ng when they received
their injury. If the brain is very seriously injured death
will at once ensue. p. 114, Para. 3, [HANDBOXK] .

267. Is the brain active during a state of profound sl eep?
p. 114, Para. 4, [HANDBOOXK].

It is not. A person may be touched while in a state of
sound sl eep and not perceive it, or be conscious of it.
When persons dream they are not in a profound sl eep.
Dreans are many tines in two parts. First, an earnest
effort is made to get to sone place or to gain sone object;
then cones a state in which you have no know edge.
Afterward your dream goes on again, with this difference,
however: you find yourself at the place, or in possession
of the object you were seeking, but hardly know how t he
feat was acconplished. This break in your dreamis the
unconsci ous state of your sleep, or that tine when you have
no dreans. That sleep is generally the nost refreshing to
t he body, in which we dreamthe least. p. 114, Para. 5,

[ HANDBOCK] .



268. What persons can get along with the | east anount of
sl eep? p. 114, Para. 6, [HANDBOX] .

Those whose diet is of fruits, grains, and vegetabl es, and
whose habits of |ife place them nost of the day where they
exercise in the open air. Persons of studious habits, or
who follow in-door |abor, require nore sleep than those
above nentioned. Those who eat but two neals a day, their
ot her habits being right, enjoy their sleep the best, and
can get along with a | ess anmount of sleep than those who
eat neat, or who eat their three neals a day. John Wesl ey,
with an active nervous tenperanent, and a vegetabl e diet,
performed extraordinary | abors, with only fromfour to five
hours sl eep out of the twenty-four, while Daniel Wbster,
with a nore powerful, but |ess active organization, and
wth the ordinary m xed diet, slept eight or nine hours.

p. 115, Para. 1, [HANDBOXK] .

269. What is the proper amount of sleep and the best tine
to secure it? p. 115, Para. 2, [HANDBOX].

The great najority of those who have attained to long life
were those who slept at |east eight hours. The best period
of sleep is to retire not long after dark, and to be up
with the first rays of norning light. p. 115, Para. 3,

[ HANDBOOK] .

In the cold season, when nights are long, nore sleep is
required. Al persons should nmake it their rule to retire
if possible as early as half-past eight in the evening, and
sleep as long as the slunber is quiet, if it be nine hours.
Dreany, restless dozing in the norning is generally nore
debilitating than refreshing. Those persons who indulge in
t he use of animal food, or eat gluttonously of any food, or
who use spirituous |iquors, or tobacco, are in danger of
oversl eepi ng, even to producing stupidity of mnd, and
i ndol ence of body. Sleeping after a neal is always
pernicious. p. 115, Para. 4, [HANDBOXK] .

270. What should be the condition of the room beds, and
beddi ng, to secure refreshing sleep? p. 116, Para. 1,
[ HANDBOCK] .

Sl eepi ng apartnents should be | arge, high, and well
ventil ated. The wi ndows and doors should be so arranged as
to allowa free circulation of air, even night air. If the



sl eeping roomis dark or danp, it should be occasionally
dried with a fire in the room but the fire, except in the
case of very feeble persons, should be entirely

extingui shed and the roomwell aired before retiring in it
for sleep. If practicable the sun should be allowed to
shine in sleeping roons sone portions of the day.
Ventilation of sleeping apartnents should not be carried to
an extrene. The air should not be allowed to blow directly
on the sl eeper, but there should be an openi ng sonewhere by
which fresh air fromout-of-doors can be admtted into the
sl eeping apartnment. In the nost-severely-cold weather, say
a crack in the wi ndow of a couple of inches, and in the

war nest weat her a door of the roomopen, and a third or
hal f of the w ndow open. The beds should be of straw, corn
husks, or hair. p. 116, Para. 2, [HANDBOCK].

In case of those who are tender, they can use over this
bed, a light, thin, cotton mattress. No bed shoul d be soft
enough for the body to sink into it. Cotton or hair is much
better for pillows than feathers. The bed clothing should
be as light as possible, consistent with confort. Linen or
cotton sheets are better than flannel. For outside bedding,
thin quilts are best in sunmer, and flannel blankets in
addition for winter. The position of the body in sleep
shoul d be perfectly flat and horizontal, with the head a
l[ittle raised; one conmon-sized hair pillowis generally
sufficient. Healthy persons of correct dietetic habits may
sl eep at pleasure on the back, or gently reclining to one
side. Al however should carefully avoid reclining nearly
on the face, or crossing their arnms over the chest, as that
brings the shoul ders forward, contracts the chest, and
materially affects the breathing. Placing the arns over the
head in sleep is a pernicious practice. p. 116, Para. 3,

[ HANDBOOK] .

271. Does a proper use of the mnd strengthen the brain?
p. 117, Para. 1, [HANDBOXK] .

It does. The nore the brain is exercised, if not

overtaxed, the nore firmand vigorous will be the
operations of the mnd; but if the brainis permtted to
remain inactive, it will lose its healthy state, and al

the operations of the m nd nust in consequence be dull and
sl uggi sh. p. 117, Para. 2, [HANDBOCK].

272. What protects the nass of brain fromjars? p. 117,
Para. 3, [HANDBOXK].



In early life the elasticity of the frame renders other
protection against jars of the brain unnecessary, but as
life advances, in addition to the increasing quantity of
marrow i n the bones, the arachnoi d nmenbrane beneath the
brain increases in strength by an addition to it of sinew
fibers, which grow between the arachnoid and pia mater of
the brain. These are filled with a fluid, and the brain
rests upon it as easily as a person lies on a water bed.
Thi s cushion has becone in old age, in sone instances, an
inch thick. p. 117, Para. 4, [HANDBOX] .

273. How is the surface of the brain arranged? p. 117,
Para. 5, [HANDBOCXK] .

It is arranged in various w nding el evations, which
constitute the phrenol ogi cal organs of the prevailing
system of nental philosophy of the present day. As the
brain is divided into right and | eft hem spheres, so al
the organs of the brain are double. Al phrenol ogists
regard the cerebral portion of the brain as the seat of all
the nental and noral powers, and the cerebellum as the seat
of the sexual inpulse. The cerebellumis al so regarded as
t he generator of nervous influence to the nuscles of
| oconotion. The whol e brain, though the seat of
sensibility, is itself wholly insensible. Any part of it
may be cut, pricked, torn, or renoved, w thout producing
pain. p. 118, Para. 1, [HANDBOX].

274. What is the mnd of man? p. 118, Para. 2,
[ HANDBOCQK] .

It is the aggregate of all the functions of the brain.
These are nental powers. The nental powers nay be
di stingui shed as faculties and propensities. The faculties
together constitute the intellect. They are the powers
concerned in thought and the formation of ideas, the
t hi nki ng and knowi ng part of the mnd. The faculties are
di vided into perceptive and reflective. The perceptive take
cogni zance of individual things and their mechanica
properties, and are the functions of observation. The
refl ectives arrange, conpare, and anal yze subjects, and
trace out their relations of cause and effect. These are
t he reasoning organs. The propensities are the feeling
organs. They are the inpul ses, enotions, or passions, which
inmpel us to action. p. 118, Para. 3, [HANDBOX].



The intellectual faculties devise neans, seek out objects,
and study nethods to gratify these feelings or
propensities. Wen the faculties have discerned the object,
or ascertained the manner of satisfying the inpulse or
propensity, the will determnes its instrunentalities --
the bodily structures -- to act inrelation to its
possession or enjoynent. Mnd then, consists of faculties
and feelings, or affections and thoughts. p. 118, Para. 4,
[ HANDBOCK] .

275. Are the phrenol ogi cal organs alone, a true index of
noral character? p. 119, Para. 1, [HANDBOX].

No. The cerebral portion of the brain, called the organs
of the propensities, hold a nore imedi ate relation to the
physi cal condition of the nerves of organic life than do
the intellectual faculties; so whatever increases the
direct influence of the domain of organic life on the
cerebral organs, proportionately increases the influence of
the propensities over the intellectual and noral faculties.
As the organs of destructiveness, conbativeness,
acqui sitiveness, and amativeness, hold nore near and
speci al functional relations to the organic system of
nerves, they are nore readily excited by the excitenent and
irritation of the nerves of organic life. This being the
case, it is nore difficult for the intellectual faculties
to weigh correctly evidence presented to it, and to arrive
at conclusions of truth, and for the noral faculties to
preserve their functional integrity in an excited condition
of the organic nervous system than when they performonly
their healthful functions. So to forma correct know edge
of character fromthe organs of the brain, the state of the
organi ¢ nervous systemnust be inquired into, as well as
t he general habits of the individual, as these all tend to
nodi fy greatly the character of the person. Cases are on
record of persons whose phrenol ogi cal devel opnents al one
woul d indicate them as anong the best nenbers of society,
but whose intenperate habits so excited their destructive
ani mal organs that they were nmere beasts, seeking to
destroy their best friends. Al excess in stimulation wll
thus injure the mnd, in proportion to the extent of
organi ¢ nervous irritation. p. 119, Para. 2, [HANDBOXK].

276. What is true happiness? p. 119, Para. 3, [HANDBOX].

Al'l true happiness is that condition of mnd which is the
result of right feeling. The healthful exercise of all the



mental powers is the condition to secure right feeling.
Heal th of body and health of m nd is happi ness. A healthy
condition of body is essential to health and strength of

m nd, while a healthy condition of the mnd is happiness.
This condition is one in which all the organs and
propensities are in subjection to the man, and he governed
in his course by right principles. The person then

recogni zes the hand of his Creator, and is |led by the

heal thy action of his noral faculties to render to God due
homage. Many, failing to see the connection between m nd
and body, attribute all their nmental depression to the
power of the Devil, or their own sins; yet these

consci entious souls cannot tell really what these great
crimes are. If they viewed matters in their true |ight,

t hey m ght save thenselves fromdespair. Wile realizing

t he goodness of God, and his tender nercies over all his
wor ks, and while trying to do every duty nade known to us,
and realizing our own feeble condition of body, we should
learn to attribute a | arger neasure of our disconsol ate
feelings to the depressing power of disease, and less of it
to the special frown of God upon us. p. 120, Para. 1,

[ HANDBOCK] .

277. How and why are m nd and body each affected by the
condition of the other? p. 120, Para. 2, [HANDBOX].

Because of that close synpathetic connection between the
brain and all other parts of the system or between the
nerves of animal and organic |life. Al though, as before
said, in health, the animal nerves have no direct control
over the functions of those nerves that preside over the
bui l ding up of the system yet, there is such a synpathetic
connection between them that any violation of the healthy
action of either affects the other. Excitement of the mnd,
or violent passion, affects the whol e domain of organic
life, and in sone instances death is instantly induced.
Such excitenments and irritations frequently repeated |ead
to change of structure in the organs, and hence to di sease.
Wil e the nerves of organic life are preserved in a healthy
state, the mnd is serene and cheerful, as in healthy
chi | dhood; but when these nerves are deranged, we are
unhappy, we know not why. W long for relief, we know not
fromwhat. W would go, but we know not where. We would
cease to be what we are, yet we know not what we woul d be.
We | ook around for the cause of our grief, but in vain;, we
cannot find it, and conclude it nust be God's displ easure
for our crinmes. This feeling is indulged until despondency



like the pall of death enshrouds us, and envel opes us in
its nyriad folds. The brain and spinal marrow, and in fact
all the nerves of the body, are nourished by bl ood-vessels
over whose functions the nerves of organic life preside, so
it is evident there is a close connection between the two
systenms. p. 121, Para. 1, [HANDBOX].

278. What seens to be the connecting |ink between these
two systenms of nerves? p. 121, Para. 2, [HANDBOXK].

As before stated, the center of the system of aninal
nerves is the brain, and as we see by Fig. XV, the top of
the nmedul | a oblongata is the grand point from which these
nerves all proceed, and the seat of the sensorial power in
the system The solar plexus is the center of the system of
organi ¢ nerves. The pneunbgastric or |ung-and-stomach
nerve, which passes directly fromone of these centers to
t he other, and fornms pl exuses, and connections with so many
of the organs of the vital domain, seens to occupy a mddle
ground between the nerves of organic and animal life. This
is the nerve which establishes a nost powerful synpathy
bet ween the brain and stomach. This nerve is probably the
greatest connecting link between the two systens. p. 122,
Para. 1, [ HANDBOX] .

279. \What organ of the body is nost readily affected by
the m nd and by derangenent in the organi c nervous systenf
p. 122, Para. 2, [HANDBOX].

The stomach, fromits connection with the organic life
center, and with alnost all parts of the body by the
pneunobgastric nerve, synpathizes nore directly and
powerfully with every other organ than any other part of
the body. So, for the same reason, every other part
synpat hi zes powerfully with the stonmach. Chronic
i ndigestion inpairs the functional power of the external
skin. Excessive heat or cold on the surface, on the other
hand, inpair digestion. The nost powerful synpathy exists
bet ween the brain and stomach. Intense and protracted, or
excited and i npassi oned exercise of the mnd, affects al
the functions of the organic domain. It causes a sensation
to be felt in the epigastric center. This sensation is
usually referred to the heart, but the stonmach nore than
any other organ is the seat of it. It is in a great neasure
t hrough the stomach that other organs are affected by
ment al influences. Derangenent of the stonach affects the
liver, intestinal tube, and other internal organs. p. 122,



Para. 3, [ HANDBOX] .

280. What nost readily affects the condition and powers of
the mnd? p. 122, Para. 4, [HANDBOX].

The condition of the stomach and alinentary organs. The
wor st cases of insanity result froma deranged state of the
organi ¢ nervous system especially the stomach and
intestines. This deranged state of the nerves of organic
life constantly calls up in the mnd inproper thoughts and
conceptions. The brain all the while may be in a perfectly
heal thy condition. That the real seat of insanity is in the
nervous systeminstead of the brain nay be seen in the fact
t hat many instances are on record of insanity when the
brain itself was not di seased except synpathetically. So
al so instances are cited where |arge portions of the brain
wer e di seased and no derangenent ensued. Again, cases where
persons with debilitated stomachs were thrown into a state
of derangenent by eating a neal of pickled cucunbers. One
of the greatest causes of insanity is |oss of sleep. p.
123, Para. 1, [HANDBOCK].

281. What is the conparative consistency of nerves in
different periods of life? p. 123, Para. 2, [HANDBOCX].

In early life the nerves are soft and pul py. The brain
itself is not in a condition to be applied to nental |abors
till about seven years of age. At the age of forty the
nerves becone smaller and dryer. p. 123, Para. 3,

[ HANDBOOK] .

282. Wen is the best tine for study? p. 123, Para. 4,
[ HANDBOCQK] .

In the nmorning, for then the brain is rested. The norning
is also the best time for physical exercise.. W should
attend to the physical exercise first, and devote the
remai nder of norning hours to study. Physical health nust
be attended to, for if health fails all nmental exercise to
any extent is at an end. Exercising in the norning before
commencing study will tend to preserve and invigorate
health. p. 123, Para. 5, [HANDBOX].

283. |Is the nervous systemeasily diseased? p. 123, Para.
6, [ HANDBOOK] .

The main thing necessary for the general welfare of the



nervous systemis to attend to the general health of the
body. If a person has nothing on which to exercise his
nervous energy he is liable to disease. Enpl oynent of sone
kind is indispensable to the health of the nervous system
Long-conti nued trains of thought, however, are to the
brai n, what working one set of nuscles incessantly all day,
is to them conplete exhaustion. He that would | ast the

| ongest, nust occasionally turn his thoughts fromhis

ordi nary avocation conpletely, and give the brain rest.
Every one, whether business man, student, farnmer, or
mechani ¢, needs a vacation once or twi ce a year, when, for
a few days or weeks, he may break up the ordinary routine
of life. To have a healthy condition of the nervous system
it is proper that the m nd should have a variety of objects
on which to dwell. Its efforts, however, should not be nade
spasnodi cal |l y. There shoul d be systenm not working the
brain to its utnost tension for atinme, and then letting it
lie idle, but working regularly and steadily. p. 124,

Para. 1, [HANDBOXK] .

Chapter 7. ORGANS OF THE EXTERNAL SENSES. p. 124, Para.
2, [ HANDBOCK] .

284. \What are the organs of external sense? p. 125, Para.
1, [ HANDBOXK] .

Those organs of the animal machine which bring it into
relation with external objects are five: snell, sight,
hearing, taste, and feeling, or sense of touch. The first
four are situated in the head, while the organ of touch is
di stributed over the entire skin of the body. p. 125,
Para. 2, [HANDBOXK] .

ORGAN Of SMELL. p. 125, Para. 3, [HANDBOOK].

285. What is the organ of snell? p. 125, Para. 4,
[ HANDBOCQK] .

The nose is an organ admirably adapted to the office of
snmelling. The air, laden with odorous particles, can be
drawn through it, and over the delicate nenbrane with which
it is lined, near the surface of which comence nunerous
nerves, which unite with, and formthe ol factory nerve,
which carries its inpression to the center of ani nal
perception, the top of the medulla oblongata. There are
four cavities to the nose, two through the upper jaw into
the throat, by which the nose communicates with the | ungs,



and thus it is admrably adapted as a breathing organ, as
well as snelling. The little hairs crossing the outer
cavities of the nose are for the purpose of preventing the
ingress of injurious particles of dust to the lungs. The
nose is the natural passage for the external air to the
lungs. It is by this sense that we are warned of the
presence of decaying and unwhol esone articles, and through
it we experience a thousand delights fromthe fragrant
odors of nature's flowers, &. The odor of healthful food
al so qui ckens digestion. p. 125, Para. 5, [HANDBOX].

286. What is essential to a healthy condition of this
organ? p. 125, Para. 6, [HANDBOCX].

The integrity of this organ requires that the nucous
menbrane lining the nose should be continually noistened
and lubricated by its own exhal ati on and secretion. It is
liable to becone dry, so nature has provided it with
facilities for abundant noisture. Colds, inflanmation of
t he nucous surface, such narcotics as tobacco, snuff,
snelling bottles of hartshorn, canphor, and all strong and
pungent perfunery, weaken, paralyze, and sonetines utterly
destroy, all perception of odors, and injuriously affect
t he whol e brain through this sense. Sneezing has been said
by sonme to be the voice of God in our nature commandi ng us
to avoi d what causes us to sneeze. Constant irritation of
the mucous lining of the nose nmay in tine hush this voice
so that the peculiar sensibilities of the nose no | onger
warn us of intruders fromthat source. p. 126, Para. 1,

[ HANDBOOK] .
THE ORGAN Of SIGHT: THE EYE. p. 126, Para. 2, [HANDBOOK].

287. What is the organ of sight? p. 126, Para. 3,
[ HANDBOCK] .

The eye; that wonderful organ whose heal thful function
enabl es us to see surroundi ng objects, and thus avoid many
injuries, as well as experience nany joys. The eye is of a
gl obul ar form conposed of a nunber of hunors, which are
covered by nenbranes, and inclosed in several coats. On the
front surface there is a slight depression, and in this is
situated the crystalline lens. This is a body of
consi derabl e thi ckness and strength, and has the formof a
doubl e- convex lens. p. 126, Para. 4, [HANDBOX].

It is placed in a perpendicular direction imrediately



behind the pupil, and is kept in its situation by a
menbrane which is called its capsule. In front of the
crystalline | ens, and occupying the whole of the front part
of the eye, is the aqueous hunor. It is conposed
principally of water, with a few saline particles, and a
very small portion of albumen. A curtain wth an opening in
its center floats in the aqueous hunor, but is attached to
one of the coats of the eye at its circunference. This
curtain is called the iris, and the opening init is the
pupil. It derives its nanme fromthe various colors it has
in different individuals, and it is the color of the iris
that determ nes the color of the eye. Al the light
admtted into the eye passes through the pupil, which is
dil ated or contracted according to the intensity of the

[ ight and power of the eye. The eye has three coats. The
outer or sclerotic coat -- the white of the eye -- is that
to which the nuscles that nove the eye in various ways are
attached. Wthin the sclerotic coat is the choroid coat,
conposed nostly of bl ood-vessels and nerves. The inner coat
is called the retina. It is either an expansion of the
optic nerve, or conposed of nervous filanents attached to
it. p. 126, Para. 5, [HANDBOXK].

288. How is the eye and its various parts npoistened? p.
127, Para. 1, [HANDBOCK].

There are what are called | achrymal gl ands, which
constantly supply the eyes with noisture, not only when
they are open and in action, but also when closed and qui et
in sleep. There are two snmall openings fromthe eyes into
t he nose, through which the fluid secreted by the | achrynal
gl ands is conveyed. Wen these gl ands are nuch excited by
irritations of the eyes or nose, or by strong enotion of
the mnd, they pour their fluid into the eyes faster than
the small nasal ducts can convey it into the nose, and it
fl ows down the cheeks in tears. p. 127, Para. 2,

[ HANDBOCK] .

The flattening of this |l ens by old age or other causes,
produces the defect in vision known as | ong-sightedness.
When nore than ordinarily convex, it causes near-
sightedness.] p. 127, Para. 3, [HANDBOCK].

289. What is the nediumof sight to the eye, and howis
sight effected? p. 127, Para. 4, [HANDBOX] .

Light is the nmediumof vision, and the |ight conveys the



i npression of the object to the retina. A good illustration
of the action of the eye nay be nade by cutting a hole in a
wi ndow shutter | arge enough to receive a spectacle gl ass,
excluding all light fromthe roomexcept what cones through
the hole. If the sun is shining brightly upon the shutter
the rays of light wll be seen in the room draw ng together
till they come to a focal point, and then the rays pass on
di vergi ng fromone another, but the angle will be alike
both sides of the focal point. At this focal point all the
rays com ng through the gl ass cross each other, so that the
top rays at the glass are the bottom ones beyond the point.
|f a sheet of white paper be placed a little beyond the
focal point, a beautiful mniature image wll appear upon
it of whatever the rays of light may come from but this

i mage will be upside down, and turned side for side, caused
by the crossing of the rays of light. If instead of a
spectacle glass, a small glass globe filled with water be
placed in the hole in the wi ndow shutter, the rays wll
cross and diverge before they get through it, and the inmage
will be thrown upon the back part of the globe. The
interior of the eye is represented by the darkened room
the cornea by the transparent wi ndow glass; the iris by the
shutter; the pupil by the hole through which the rays of
light enter; the aqueous, crystalline, and vitreous hunors,
constitute a lens of so great a convexity, that the rays
cross and diverge before they get through the gl obe, and
throw their inverted i mage upon the retina. Here the mnd
perceives it, and by usage, views the object as though it
were right side up. p. 128, Para. 1, [HANDBOXK] .

290. What care is necessary in relation to the eye? p.
128, Para. 2, [HANDBOX].

Readi ng early in the norning, before the just-wakened eyes
are accustonmed to the light, reading by twlight or |anp-
light, are all injurious to the eyes. Never read facing the
[ight of the Ianp or window, but let the |ight shine over
your shoul der upon your book. Those who read much shoul d
spend consi derabl e tine out -of -doors, |ooking at distant
objects. Close application to reading tends to shorten the
si ght and weaken the eye. It is supposed one reason city
peopl e | ose their eye-sight sooner than those in the
country, is because their sight is confined to objects near
at hand. Anot her reason, however, is the inpurity of the
air, it being infected with snoke, coal-dust, &c. Snoke of
any kind, especially tobacco snoke, is very injurious to
the eyes. But it nust ever be renenbered that all organs of



t he body synpathize with each other and are affected by

di seases of each other; so to cure diseases of the eyes
there nust be care given to the vital interests of the
whol e domain of organic life. p. 129, Para. 1, [ HANDBOCK].

THE ORGAN Of HEARING THE EAR p. 129, Para. 2,
[ HANDBOOK] .

291. What can you say of the construction of the ear? p.
129, Para. 3, [HANDBOCK].

This organ, which, with that of sight, mnisters to the
intellectual and noral wants of man, as well as the
physical, and relates us in duties, interests and pl easures
to our fellows, exhibits in its structure a greater
conpl exity than any other part of the human organi zati on.
p. 129, Para. 4, [HANDBOX] .

The ear may be divided into the outer, the inner, and

m ddl e parts, and the auditory nerve. The outer part
consists of the external ear, and the tube which leads to

t he menbrane of the tynmpanum The external ear is conposed
of cartilage, covered with a delicate skin, supplied with
nerves and bl ood vessels. It inclines forward and is
adapted to coll ect sounds, which it conveys through the
tube. This tube is nearly an inch in I ength, nmade partly of
cartilage and partly of bone. It has a nunber of snal

gl ands which secrete the wax. Its entrance is guarded by
stiff hairs to prevent the ingress of foreign substances to
the ear. The mddle part of the organ enbraces the tynmpanum
and its nenbrane, the small bones of the ear, and the
eustachi an tube. This tube passes to the throat a little
back of the palate. It is about two inches |ong, the

| argest at the throat. The nmenbrane of the tynmpanumis

pl aced at the bottom of the external tube. This nmenbrane is
pl aced obliquely, inclining downward and inward; it is
tense, thin, and transparent. The tynpanum between the
external and internal ear, is of irregular cylindrica

form wth several openings. It contains the four little
bones of the ear called the hamer, the anvil, the round
bone, and the stirrup. Muscles of very small size nove

t hese bones in various directions. The internal ear is
conposed of three parts, and is situated in a part of the

tenporal bone near the base of the skull. Its parts are
called the cochlea, the vestibule, and the sem circul ar
canals. The first resenbles the shell of a snail. The

vestibule is a sort of porch or entry, which comuni cates



with all the other parts. The three semcircul ar canals are
all back of the cochlea and vestibule. The auditory nerve
is distributed to the semcircular canals, the cochlea, and
the vestibule, termnating in the formof a pulp. p. 129,
Para. 5, [HANDBOX].

292. What can you say of the action of this organ? p.
130, Para. 1, [ HANDBOXK].

As the pupil of the eye contracts or dilates according to
the amount of light transmtted to it, so the nerves of the
ear act upon the nuscles of the internal ear in proportion
to the softness or harshness of the sound transmtted. The
nmuscl es nove the chain of small bones so as to conduct the
vi brations of sound across the tynpanumto the interna
ear. The contained air of the tynmpanumreverberates the
sound, which is strengthened and nodified by reflection
fromthe walls, cells, and spaces of the ear. The
i mpression of this sound is taken cogni zance of by the
auditory nerve. O the peculiar action of this nerve, we
shal |l have to content ourselves with admring its wonderfu
operation wi thout being able to solve the nystery as to how
it acts. O the philosophy of sound we can only say here
that it is a vibration of the air caused in various ways,
as by the striking of a bell, by singing of birds, or by
t he human speech. p. 131, Para. 1, [HANDBOX].

293. What can you say in general terns of the ear? p.
131, Para. 2, [HANDBOCK].

It is one of the nost useful of the organs of sense. It is
attuned to the varied and sweet sounds of nature. Through
it the persuasive tones of el oquence exert nore power to
stir or to stay the passions of man than all the argunents
t he abl est reasoner can present to the judgnent. How
i nportant that we carefully guard and preserve this organ
It will be perceived that persons on beconi ng blind have a
nore acute sense of hearing than they had before. This
hearing in some respects conpensates for |oss of sight. p.
131, Para. 3, [HANDBOCK].

294. |Is the ear very liable to disease? p. 131, Para. 4,
[ HANDBOCK] .

There are very few causes of derangenent of the ear. Ear
wax sonetinmes hardens in the ear. This can frequently be
entirely relieved by several tines dropping into the ear a



few drops of pure sweet oil, and swabbing out the ear
thoroughly with a little warm soft water and castil e soap.
Colds in the head, if they affect the hearing, nust be very
carefully avoided. In dullness of hearing, while you can
hear distinctly the ticking of a watch placed agai nst the
side of the head, there is hope. Throat diseases, and
scarlet fever, are very liable to |l eave children hard of
hearing. This difficulty, as well as a permanent discharge
fromthe ear, usually results fromtaking cold while
recovering fromthe above di seases. The greatest care
shoul d be used that such results should not follow scarl et
fever, &. The difficulty nmay be outgrown, if not it is
likely to grow worse as |ife advances. p. 132, Para. 1,

[ HANDBOCK] .

THE ORGAN OfF TASTE. p. 132, Para. 2, [HANDBOCX].

295. What is the organ of taste? p. 132, Para. 3,
[ HANDBOOK] .

The tongue. It is conposed of nuscul ar fibers, arranged in
al nost every direction. Between these nuscles is a quantity
of adi pose substances. At the back part it is connected
with the os hyoides by a nuscular attachnment. It is also
attached to the epiglottis and | ower jaw by the nucous
nmenbrane; this nmenbrane forns a fold in front of the jaw
and beneath the under surface of the tongue. p. 132, Para.
4, [ HANDBOXK] .

The surface of the tongue is covered with four kinds of
papi | | ae, supported by a dense |ayer of nenbrane. At the
root of the tongue are a nunber of nucous gl ands. The
tongue i s abundantly supplied wth blood by the |ingual
arteries. It has three nerves of large size: the gustatory
branch of the fifth pair, the nerve of sensation and taste,
distributed to the papillae; the gl osso-pharyngeal, to the
nmucous nenbrane, follicles, and glands. It is a nerve of
sensation and notion; the hypo-glossal is the principa
nerve of notion to the tongue, distributed to the nuscles.
The nerves of the sense of taste in the tongue termnate in
t he papillae of the tongue, and are nobst nunerous in the
mucous nenbrane whi ch covers the end of the tongue. p.
132, Para. 5, [HANDBOX].

296. How is the sense of taste effected? p. 133, Para. 1
[ HANDBOCK] .



The papillae on the surface of the tongue, when brought in
contact with savory substances, are excited to that degree
that they becone erect and turgi d, and convey to the
appropriate nerves this sense. Here again is one of the
wonders of the nervous system how one nerve so nearly like
another in its substance, can have the sense of taste,
while the other may have the sense of snelling or hearing.
It seenms to be necessary in order for the sense of taste to
be exercised, that the substance tasted should be sol uble.
There is also such a synpathetic relation existing between
all the organs of the body, that their derangenent affects
nmeasur ably the organ of taste. Wien the nose is obstructed
and injured, the sense of taste is affected. p. 133, Para.
2, [ HANDBOXK] .

297. \What constitutes a healthy taste? p. 133, Para. 3,
[ HANDBOCK] .

The integrity of the sense of taste enables us to select,
wi th accuracy, those alinmentary substances just adapted to
the wants of the nutritive apparatus. The sense of taste,
like all the special senses, is highly educable, but is
very generally depraved and perverted. p. 133, Para. 4,

[ HANDBOCK] .

Those persons who cannot realize any agreeabl e savor in
any article of nutrinment until the papillae of the tongue
are stung into action by salt, pepper, nustard, vinegar, or
ot her pungents, have greatly blunted the sense of taste,
and know but little of the real pleasures of eating. Such
eat nore to silence the goadings of a norbid appetite than
to enjoy life. W should carefully avoid the use of every
subst ance which blunts the use of taste: such as
i ntoxicating |liquors, tobacco, spices, salt, &. p. 133,
Para. 5, [HANDBOX].

THE ORGAN OF TOUCH. p. 134, Para. 1, [HANDBOCK].

298. Where is the sense of touch in the human body? p.
134, Para. 2, [HANDBOCK].

The nerves of feeling are the posterior roots of the

spi nal nerves, and sone fibers of the fifth and eighth
pairs of cerebral nerves. These nerves are distributed to
the papillae of the skin. These papillae are snal

el evations on the surface of the body enclosing | oops of
bl ood-vessel s and branches of sensatory nerves. It is not



possi ble to puncture the body in any place with the finest
needl e wi t hout woundi ng both a bl ood-vessel and a nerve.
p. 134, Para. 3, [HANDBOXK] .

299. What is the structure of the skin? p. 134, Para. 4,
[ HANDBOOK] .

The skin is conmposed of two |ayers, called the derma and
epi derma. The derma, or true skin, is conmposed of elastic
cellulo-fibrous tissue, abundantly supplied w th bl ood-
vessel s, lynphatics and nerves. It is the color of this
skin that gives the color of different races of nmen. The
superficial strata of the derma is the papillae spoken of
above. p. 134, Para. 5, [HANDBOX].

The epidernma, or cuticle, is the sear skin which envel opes
and protects the derma. Its internal surface is soft, its
external surface is hard and horny. The pores of the
epi derma are the openings of the perspiratory ducts, hair
follicles, and glands. O these there are supposed to be
about seven mllions on the surface of the body. The
cuticle becones very thick and hard on parts of the skin
subject to nmuch friction, as the bottons of the feet, and
i nsides of the hands. p. 134, Para. 6, [HANDBOCK].

300. Is the derma confined to the external surface of the
body? p. 135, Para. 1, [HANDBOXK].

It is not. The same nenbrane lines the cavities of the
nmout h, nostrils, w ndpipe, air-passages, the cells of the
| ungs, the neat-pipe, stomach, intestinal tube, &c. The
internal lining of the body is called the nucous nenbrane.
The skin of the surface of the body, and that of the |ungs
and alinmentary canal, in many respects resenbl e each other,
especially in regard to the substances which they throw off
fromthe system and they are to a consi derabl e extent
reciprocal in their offices, the excess of one
corresponding with the suppression of the other. Thus if
the insensible perspiration of the external surface becones
checked by sudden exposure -- by taking cold -- the
internal skin collects and di sposes of this matter that
woul d have passed fromthe surface of the body. The nerves
of the internal skin connect with the nervous center of
organic life, while the nerves of the external skin connect
with the center of the nerves of aninmal life, the top of
t he nedul | a obl ongata. Thus the external skin and interna
mucous nenbrane synpathize in a powerful manner with each



other. Irritations of the nucous nmenbrane affect the
external skin, and irritations and affections of the
external skin also affect the mucous nenbrane. p. 135,
Para. 2, [HANDBOCXK] .

301. In what parts of the body is the sense of touch the
nost acute? p. 135, Para. 3, [HANDBOX] .

The lips, tip of the tongue, and the inside of the |ast
joints of the fingers. At these points the nerves are nore
numer ous, and nearer the surface, and the outer skin is
t hi nner, than at other points. The sense of touch nmay be
educated and increased to a surprising degree. The blind
are taught to read, and even to distinguish colors, by this
touch. As to how the nerves take cogni zance of hardness or
soft ness of bodi es, whether they are rough or snooth, hot
or cold, is another wonder in the structure of the nervous
system It is by the degree of resistance required in the
papi |l | ae of the body when brought in contact with any
substance, that it is supposed the mnd forns its correct
idea of their quality in these respects. p. 136, Para. 1,
[ HANDBOCK] .

302. What are called the appendages of the skin? p. 136,
Para. 2, [ HANDBOXK] .

The hair and nails. It is a fact, however, that each of

t hese i s dependent on an organi sm of nerves, vessels, &c.,
for its sustenance and production. The root of the hair,
which is situated just beneath the skin, consists of a
smal|l oval pulp, invested by a sheath or capsule. That part
of the hair in a state of growh is hollow, and filled with
this pulp. The vigor of the hair depends on the vigor of
its roots. The vigor and integrity of these roots depends
on the general welfare of the body. Injury to the digestive
organs, gluttony, intenperance, sensual excess of any kind,
anger, grief, fear, &., powerfully affect the roots of the
hair, and thus the hair itself. Violent grief, or excessive
fear, have whitened the hair, sonetines in a very few
hours. The coloring matter is furnished by the bulb at the
root of the hair, and the color of the hair is according to
the color of the bulb. p. 136, Para. 3, [HANDBOXK].

It is the unhealthy action of the root of the hair that
causes its dry appearance, or its turning gray. All
applications to the head, except those which give vigor to
the roots of the hair, and healthiness to the skin of the



head, are decidedly injurious. Dietetic errors, or abuse of
t he stomach, are of the greatest injury to the hair; so a
proper regard to all the laws of our being is the only
reasonabl e ground on which we can expect a healthy head of
hair. p. 136, Para. 4, [HANDBOX].

303. What can you say of the nails? p. 137, Para. 1,
[ HANDBOCK] .

The nails have their roots and organs by which they are
produced, yet they are thenselves destitute of nerves and
vessel s. They do not synpathize so powerfully with the
af fections of the body and m nd as the hair, but they are
nore or |ess noist and pliable, or dry and brittle,
according to the general health of the body. p. 137, Para.
2, [ HANDBOXK] .

304. What offices are performed by the skin, aside from
its sense of touch? p. 137, Para. 3, [HANDBOCX].

The skin, through its sweat ducts, acts as an elimnating
organ, renoving fromthe blood a | arge anmount of inpure
matter. Copi ous sweating, as a general law, is debilitating
to the body, as it exhausts the serumfromthe blood; this
creates a thirst for water. This water is taken up by the
absorbents, only to be inmmedi ately expelled again fromthe
bl ood. So excessive drinking of even pure water, and
sweat i ng, causes both the absorbing and elim nating organs
to do a great anount of unnecessary duty. The skin is also
a breathing organ. I n a vigorous state of the body, not too
much confined by clothing, the action of the skin on the
at nosphere is very nuch Iike that of the lungs. p. 137,
Para. 4, [HANDBOX] .

It absorbs oxygen, and throws off carbonic-acid gas. The
anount of solid matter elimnated fromthe body through the
skin daily is about 100 grains. Frequently exposing the
entire surface of the naked body to the air of a well -
lighted room at the sane tinme applying a slight friction
to its surface by rubbing, is highly beneficial. The skin
is also a universal regulator of the heat of the body. When
the skin is in a vigorous and healthy condition it throws
of f the surplus heat, or retains the deficiency, according
to the necessities of the body. p. 137, Para. 5,

[ HANDBOOK] .

305. What is necessary to properly care for the skin and



assist it inits functions? p. 138, Para. 1, [HANDBOCK].

Bathing is a great assistant to nature, in that it renoves
fromthe surface of the body effete matters that have been
conveyed there through the pores of the skin. If these
pores becone closed, and the skin fails to throw off the
matters of insensible perspiration, the lungs are
oppressed, the head is giddy and painful, the nouth becones
parched and feverish, the heart troubled with pal pitations,
the kidneys irritated by excess of duty, the bowels becone
liable to gripings, spasns, exhausting diarrheas, or
inflammatory attacks. It is then of the highest inportance
to keep the skin in a healthy condition. p. 138, Para. 2,
[ HANDBOOK] .

306. What general rules should be followed in bathing? p.
138, Para. 3, [HANDBOX].

Wth healthy persons a bath every other day, at a
tenperature congenial to their feelings, my be good. Soft
wat er should invariably be used in bathing. A good tub to
stand in and a good sponge are the only essential articles
necessary to give a conmon bath. A soft towel or a cotton
sheet should be used to wi pe the body thoroughly dry on
| eaving the bath, after which the whole surface of the body
shoul d be rubbed with the bare hand till the skin feels
soft and velvety, and a healthful glowis upon the surface
of the body. p. 138, Para. 4, [HANDBOX].

In case of feeble persons, the |abor of the bath should be
performed by an attendant, they thensel ves remaining
passive t o prevent exhaustion of the body. Feeble persons
shoul d take a rest, or a nap, after a bath, before they
exercise. After there is a thorough reaction fromthe bath,
I ight gymastics, wal king, riding, or light [abor in the
open air, according to the strength of the individual, are

beneficial. Persons in good health will not experience any
difficulty in taking a general bath on first rising in the
norni ng. For all, and especially the feeble, eleven o'clock

in the forenoon is the best tinme for taking a bath. Never
take a bath until at least two hours after a neal. Never
take a bath when the body is in an exhausted conditi on.

Swi mmi ng or bathing after performng a hard day's |abor, is
a very pernicious practice. Those who practice swimmnng are
very liable to remain in the water too long. p. 138, Para.
5, [ HANDBOCK] .



As a general rule, water cool, but not cold enough to
produce a chill, is best for persons in conparative health.
Persons of low vitality should use tepid water, extrenely
feebl e i ndividuals should use warm water, cooling the bath
before leaving it as their judgnment shall dictate. Cold
wat er we call 60 degrees; cool, 60 degrees to 72 degrees;
tepid, 72 degrees to 85 degrees; warm 85 degrees to 100
degrees. Al ways, before taking a bath of any kind, the head
should be wet in cool water, or a |inen head-cap, of two
t hi cknesses, wet in cool water, should be placed upon the
head. p. 139, Para. 1, [HANDBOX].

307. What is the cause of colds? p. 139, Para. 2,
[ HANDBOCQK] .

A large portion of the blood naturally flows through the
superficial veins supplying the capillaries of the skin,
whi ch pour their exhal ations of effete matter through the
pores of the skin. When these pores becone cl osed by
exposure to sudden changes of tenperature, the blood is
thrown fromthe surface to the deep veins. In this case
this effete matter accunul ates on the nucous nenbrane of
the internal organs, and causes a cold, irritation,

i nflammation, &c., varying in intensity according to the

vi ol ence of the check in the circulation. People usually
suppose a cold is always taken by passing froma warmto a
col der atnosphere, but frequently passing fromcold out -
door air into a highly-heated room w |l occasion a
suppression of the external circulation, and produce a
cold. The body when excessively cold should be warned
gradual ly. Colds are nore frequently taken by unevenness of
tenperature, as for instance, having the roomvery warm
then letting the fire go down, then raising the tenperature
again, &c. Eating a full neal at night, after fasting al
day, or eating to fullness or oppression, when the body is
in a relaxed condition, produces the sane change in the
circulation. p. 140, Para. 1, [HANDBOX].

308. What is the nost effective way of curing a cold,
fever, or any irritation caused by suppression of the
external circulation? p. 140, Para. 2, [HANDBOX].

The old plan would be to take a potion of physic. This is
about on the plan of cutting off your finger to cure the
head-ache. It may relieve it, but it does it by increasing,
for atinme, the inward irritation, and of course decreasing
still nore the strength of the system In case the bowels



need relief from nucous already collected, a tepid water
injection is one of the mldest renedies. p. 140, Para. 3,
[ HANDBOCK] .

But, the real end to be gained, aside fromthis, is to
open the pores and establish the natural circulation of the
bl ood. A warm water sweat, wet-sheet pack, a dripping
sheet, &c., act directly on these pores. But avoid al
harsh treatnment to open the pores, such as the flesh brush,
and crash-towel rubbing. These open the pores, it is true,
but they | eave them gapi ng wounds. They are thus not only
in a condition to dispose of effete matter, but they permt
the nutritive particles to pass off fromthe body through
the capillaries, which have been exposed by this harsh
treatnment. Another, by no neans slight, evil inflicted on
the surface of the body, is in shaving the beard. Nature
requires its growth. If you think you nust shave, do it in
cold soft water. Better still to keep the razor off your
face. p. 140, Para. 4, [HANDBOX].

309. What further care of the surface of the body is
necessary? p. 141, Para. 1, [HANDBOCXK].

It is highly inportant to give special attention to the
clothing. It should always be warmin all seasons, as |ight
and | oose as possible without bodily disconfort. Cotton and
linen are the best clothing for sumrer. Linen for under-
clothes is best in hot weather. Flannel, next to the skin,
is hurtful in all seasons. In wearing flannel, as a general
rule, cotton or linen should be worn next to the skin. Fur
neck-cl ot hing and caps are bad; heating too nmuch those
parts of the body. Light-colored clothing is best for
sumer, because it repels heat. Fenmales are apt to wear too
great an anount of clothing about the back and hips.
Garters, and tight wai st-bands, are both injurious,
hi ndering the circulation of the blood, and producing
vari cose veins and many other di seases. p. 141, Para. 2,

[ HANDBOOK] .

Every article worn during the day should be taken off the
body and permitted to air during the night; and the night-
cl ot hes, and bed-cl othing, should be well aired during the
day. These should all be kept clean by frequent washi ng.
The cl othing should be so adjusted as in the greatest
possi bl e neasure consistent with the proper tenperature of
the body, to admt of a free access of air to the whole
surface, and of the nost perfect freedom of circul ation,



respiration, and voluntary action. Regularity should al ways
be observed also in clothing the body. Boots, shoes, hats,
caps, thin and thick stockings, gloves, &c., when worn,
shoul d al ways be worn under simlar circunstances, not

i ndi scrimnately changed or altered. If a part of the body
usual ly protected by clothing be exposed to a current of
cold air, the person wll take cold sooner than to expose

t he whol e body. Great care should be taken in clothing the
limbs and arns, hands and feet properly. The cl ot hing of
femal es should be of such a length as to escape bei ng wet
and brought in contact with the tender ankles, and the feet
and ankl es shoul d be protected fromcold and wet. Rubbers
are injurious, and should only be worn to protect the feet
fromwet. p. 141, Para. 3, [HANDBOCX].

Chapter 8. THE VI SCERA. p. 142, Para. 1, [HANDBOXK].
Figure XVI. VITAL SYSTEM p. 143, Para. 1, [HANDBOOK].

310. What is Fig. XVl designed to represent? p. 143,
Para. 2, [ HANDBOXK] .

Those organs of the body called the viscera, which occupy
the three great internal cavities of the system the crano-
spinal, thorax, and abdonmen. The first is occupied by the
brain and spinal marrow, which we have al ready descri bed.
The thoracic cavity, or chest, contains the heart and
| ungs. The abdomi nal cavity proper contains the stonach and
intestines, liver, pancreas, spleen, kidneys, and supra-
renal capsules. Its |ower portion contains the intestines,
t he bl adder, kidneys, &. p. 144, Para. 1, [HANDBOCK].

The rel ative situation of the various parts may be seen by
| ooking at Fig. XVI. A the heart; B B, the lungs; d, is

t he di aphragm which forns the partition between the thorax
and abdonen; C, the liver; D, the stomach; E, the spleen; m
m the kidneys; f f and k k, large and small intestines; g,
bl adder. Immedi ately under the letter d is the cardiac
orifice of the stomach, and at the right extremty or pit

of the stomach, is the pyloric orifice. p. 144, Para. 2,

[ HANDBOOK] .

ORGANS Of THE THORACI C CAVITY. p. 144, Para. 3,
[ HANDBOOK] .

311. What are the organs, and their construction, in the
thoracic cavity? p. 144, Para. 4, [HANDBOX].



The heart is one of these organs, but this we have al ready
noticed in connection with the circulatory system and
shal | have occasion to speak of it again after exam ning
the action of the lungs. In the functions of respiration or
br eat hi ng, and speaki ng, the organs used are the trachea or
wi nd- pi pe, lungs and di aphragm p. 144, Para. 5,

[ HANDBOCK] .

312. What is the organ of voice? p. 144, Para. 6,
[ HANDBOCQK] .

The structure conposed of nuscle and cartilage, at the
upper part of the wind-pipe, called the larynx, is the
apparatus of voice; while the lungs and trachea are the
organs of respiration. p. 144, Para. 7, [HANDBOX].

313. What is the larynx, and where is it situated? There
is a funnel-shaped cavity back of the roots of the tongue,
at the upper part of the w nd-pipe, called the pharynx.
This cavity is open from above, with canals comng fromthe
nose, and the eustachian tubes fromthe ears; just in front
of these is the pendul ous body called the palate; in
anatomy it is called the vail of the palate. In the act of
swal lowing, it is pressed back, closing the nasal canals
and t he eustachi an tubes, so that nothing can pass into
them Alittle |ower down, near the roots of the tongue, in
the front part of the pharynx, opens the |arynx, or the
mouth of the wind-pipe. This is so situated that everything
which is swal |l owed nust pass directly over it. To prevent
any of the food or drink fromentering the w nd-pipe, a
smal |, oval - shaped val ve of cartilage, called the
epiglottis, is placed over it. This valve is always raised,
except in the act of swallow ng, when it shuts down over
the orifice, and conpletely closes it for an instant, while
the food or other substances are passing over it; then it
i medi ately opens, that breathing may not be interfered
with. It is in the larynx that all the nodifications of the
voi ce are produced, by the air passing through it fromthe
lungs. p. 144, Para. 8, [HANDBOCK].

314. What is the construction of the larynx? p. 145,
Para. 1, [ HANDBOX].

It is a short tube, of an hour-glass form conposed of
cartilages, |iganents, nuscles, vessels, nerves, and mucous
menbrane. The larynx is conposed of five cartilage; the



first of these produces, at the upper part of the neck, the
prom nence call ed Adanmis apple. The larynx has twel ve

| i ganents, or vocal cords, attached in front to the
recedi ng angle of the thyroid cartilage, and extendi ng
backward. It has eight nuscles; these are used in opening
and closing the glottis, and in regulating the position and
tensi on of the vocal cords. The nucous nenbrane of the
larynx is the sane as that of the nouth, which is prol onged
through it into the bronchial tubes and the |lungs. The
arteries are the superior and inferior thyroid. The nerves
are branches of the pneunogastric. p. 145, Para. 2,

[ HANDBOCK] .

315. How are the different tones of the human voice
produced? p. 145, Para. 3, [ HANDBOXK] .

The voice is fornmed in the larynx, and all its
nodi fi cations are produced by the sinple expulsion of air
fromthe lungs, when the vocal |igaments or cords are held
in a certain degree of tension. The sound is occasi oned by
the vibration of the vocal l|iganments. Speech is a
nodi fication of voice-sounds in the cavity of the nouth.
The articulating organs are the tongue, palate, |ips and

teeth. The cavities of the nose also nodify the speech. The
Engl i sh | anguage may be reduced to forty-four rudi nental
sounds, or elenents, sixteen of which are vowels, and

twent y-ei ght are consonants. The nuscles which stretch or
relax the vocal liganents are al one concerned in the voice.
The pitch of the tones is regulated by the tension of the
vocal cords. The volunme or intensity depends on the
capacity of the lungs, length of the trachea, or w nd-pipe,
and the force with which the air is expelled, and the
flexibility of the vocal cords. In the male the vocal cords
are longer than in the female, in the proportion of three
to two, which renders the mal e voice usually an octave
lower. p. 146, Para. 1, [HANDBOCX].

The natural conpass of voice, in npst persons, is two
octaves, or twenty-four senitones. Singers are capabl e of
produci ng ten distinct intervals between each semtone,
maki ng 240 intervals, requiring as many different states of
tensi on of the vocal cords, all of which are producible at
pl easure, and without a greater variation of the |length of
the cords than one-fifth of an inch. One of the nost
wonder ful feats acconplished in the human body, is the
precision with which the will deternines the exact degree
of tension necessary to produce a given note in an instant



of time, after the m nd has deci ded the note required. How
sad to think that an instrunent so nicely and wonderfully
constructed as the human voi ce, should ever be used in
defam ng its Maker, or harshly speaking to our fellow
creatures. p. 146, Para. 2, [HANDBOXK].

316. What is necessary in training the human voice? p.
147, Para. 1, [ HANDBOXK].

I f speech is defective, the precise cause nust be noticed,
and the difficulty be renoved, or overcone by exercise. If
persons stammer, induce themto speak with the nmouth open
and with the lungs filled with air. If they lisp, reading
and speaking with the teeth closed will help it. Reading
al oud, shouting, singing, and |aughing, are healthful
exerci ses, pronoting digestion, and giving action to the
I ungs and abdom nal nuscles. p. 147, Para. 2, [HANDBOCK].

THE TRACHEA, O WND PIPE. p. 147, Para. 3, [HANDBOX].
317. What is the trachea? p. 147, Para. 4, [HANDBOCXK] .

It is the wi nd-pipe, which extends fromthe |larynx down to
the third dorsal vertebra, where it divides into the right
and left branch. The right passes off to the upper part of
the right lung at nearly right angles; the left is smaller,
and descends obliquely beneath the arch of the aorta, to
the left lung. p. 147, Para. 5, [HANDBOCK].

It is kept in a distended form by twenty-four
cartilagi nous rings, connected with each other by a
menbr anous texture. These rings are not entire circles, but
about one-third of the circle, and that on the back side,
directly in front of the oesophagus or neat pipe, is
occupi ed by a nenbranous texture of nuscular fibers running
inthe direction of the rings, so that their contraction
decreases the caliber of the w nd-pipe. Wen the food is
descendi ng the meat-pipe this nmuscular portion yields, so
that the passage of the food is not obstructed, as would be
the case if the rings passed entirely around. As the
branches of the w nd-pi pe becone subdivided in the
substance of the lungs, these rings becone softened down,
and gradual |y di sappear, |eaving nothing but the nenbranous
forms of the air tubes. p. 147, Para. 6, [HANDBOCK].

The LUNGS. p. 148, Para. 1, [HANDBOOK].



318. What is the structure of the lungs? p. 148, Para. 2,
[ HANDBOCK] .

They are two conical - shaped organs, occupying the cavity
of the chest on each side of the heart, fromwhich they are
separated by a nenbranous partition, the nediastinum Their
color is pinkish gray, marked with black. Each lung is
divided into two | obes by a |l ong, deep fissure. In the
right lung the upper |obe is subdivided by a second
fissure. The air cells in each | obe conmuni cate with each
ot her, but not with those of another |obe. The lungs rest
on the convex surface of the diaphragm The root of each
| ung conprises the pul nonary artery and veins, and
bronchi al tubes, with the bronchial vessels and pul nonary
pl exuses of nerves. They are conprised of ram fications of
the bronchial tubes, termnating in intercellular passages
and air cells. p. 148, Para. 3, [HANDBOOK].

It is supposed that there are not |ess than one hundred
mllion air cells in the lungs. The mucous nenbrane of the
| ungs presents an extent of surface of twenty-one thousand
square inches; supposed to be greater than the entire
surface of the skin of the body. Al the air tubes,
vessel s, and nerves of the lungs are closely knit together
into one general texture, by a delicate cellular tissue,
and the whole nmass, on each side, is enveloped in the
serous nmenbrane as an external coat. The pul nonary artery,
which transmts the venous blood fromthe heart to the
lungs, termnates in a mnute network of capillary vessels,
di stributed through the walls of the air-passages and air-
cells; these converge to formthe pul nonary veins, which
return the arterial blood to the heart. p. 148, Para. 4,

[ HANDBOOK] .

319. What is the pleura? p. 149, Para. 1, [HANDBOX].

It is the serous nenbrane which Iines the thoracic cavity,
and divides it into two chanbers, by passing doubl e across
it fromthe breast-bone to the back-bone, thus formng a
cl osed sack for each lung, and enbracing the heart, the
| arge bl ood-vessel s and the neat - pi pe, between the two
sheets of the mddle partition. If the two | ungs occupi ed
only one cavity, then any perforation of the walls of that
cavity, by disease or otherwi se, so that the external air
could rush into it, would at once arrest the function of
respiration, and i nmedi ate death would result. But now, if
by any neans one lung is disabled, it can lie still while



the other continues faithfully to performits functions.
Such is the wi sdom and goodness of our great Creator. p.
149, Para. 2, [HANDBOCK].

320. How is the process of breathing acconplished by the
lungs? p. 149, Para. 3, [HANDBOCX].

The novenent of the lungs is partly voluntary, and partly
i nvoluntary. Voluntary for the purpose of being guided by
the will, and assisting speech; involuntary, that they may
be acted upon by the involuntary nerves and nuscl es of
organic life. The atnosphere presses on the surface of the
body at the rate of fifteen pounds to every square inch.
This pressure being the sane on all parts of the body, we
do not feel it. Wien the diaphragmis drawn down, and the
breast-bone and ribs el evated, the cavity of the chest is
much enl arged, and the external air rushes into the air
cells, distending themin proportion to the dilation of the
t horax, and keeping the surface of the lungs all the while
accurately in contact with the walls of the chest in al
their novenents. Inmediately after an inhal ation of breath,
all the nuscles enployed in expanding the cavity of the
chest contract, and the ribs and diaphragmreturn to their
nat ural position. By these neans, and by the contraction of
the nuscles of the air tubes, the air is expelled fromthe
lungs. It wll be readily seen that, in the function of
breat hing, the lungs thenselves are entirely passive, and
that in order to breathe freely there should be anple room
to expand the chest. Wen the ribs are confined by tight
clothing the diaphragmis conpelled to carry on the
function of breathing alone, but in this case respiration
is much restrained. p. 150, Para. 1, [HANDBOCXK].

321. What further can you say of the structure of the
lungs? p. 150, Para. 2, [ HANDBOCK] .

The sides or walls of air cells are formed of a very thin,
transparent nmenbrane, and the capillary vessels are placed
between the walls of two adjacent cells, so as to be
exposed to the action of the air on both sides. p. 150,
Para. 3, [HANDBOXK] .

It is calculated that about 266 cubic feet of air pass
t hrough the lungs of a nediumsized man in twenty-four
hours. It is calculated that nearly twelve pints are
ordinarily present in the lungs at one tine, and that about
a pint is inhaled and exhaled at one inspiration, so it



woul d require twelve ordinary breaths to displace the air
in the lungs, and supply entirely new air. This of course
has reference to involuntary breathing, and not to deep and
full inspirations controlled by the will. p. 150, Para. 4,

[ HANDBOOK] .

Figure XVI1. ACTION OF THE DI APHRAGM p. 151, Para. 1,
[ HANDBOOK] .

322. What is Fig. XVIl designed to illustrate? p. 151,
Para. 2, [HANDBOCXK] .

A side view of the chest and abdonen in respiration. 1,
cavity of the chest; 2, cavity of the abdonmen; 3, |ine of
direction for the di aphragm when rel axed in expiration; 4,
line of direction when contracted in inspiration; 5, 6,
position of the front walls of the chest and abdonen in
inspiration; 7, 8, their position in expiration. p. 151,
Para. 3, [HANDBOXK] .

323. What is acconplished by the inhaling of air into the
ungs? p. 151, Para. 4, [HANDBOCK] .

The air is digested, and the lungs formfromit a
principle convertible into the substance of the bl ood. They
al so constantly receive fromthe air, and transmt to the
bl ood, a replenishing streamof that electric, magnetic,
vital property, on which the nervous influence depends. The
conposition of one hundred parts of air is, twenty parts of
oxygen, seventy-nine of nitrogen, one of carbonic-acid gas.
O her gaseous natters are sonetines found in the air, but
are not natural constituents. The air expired fromthe
| ungs has | ost about sixteen parts of its oxygen, and
gai ned about fourteen parts of carbon. This decarbonization
and oxygenation of the blood changes it froma dark purple
to a bright, florid color. The oxygen does not go into the
bl ood as oxygen, but is converted into electricity, the
sane as food in its digestion is converted into chyle. The
variation in the quantity of nitrogen taken up fromthe air
in the lungs, nust be regul ated by the excess or deficiency
of the nitrogenous principle in the food eaten. It is
supposed that thirty-seven ounces of oxygen are retained
fromthe air, and fourteen ounces of carbon thrown off by
t he bl ood through the lungs every twenty-four hours. p.
151, Para. 5, [HANDBOX].

324. What is essential in reference to the air, that it



may i npart vigor and | ength of days? p. 152, Para. 1,
[ HANDBOCK] .

It is of the utnost inportance to the welfare of the body,
that pure air should be supplied to the lungs at every
inspiration of breath. The organ of snell is a grand
sentinel to warn us of infected and inpure air; happy is he
who |istens to the dictates of nature in this respect. It
is inmpossible for the lungs to be fully expanded in an
i npure atnosphere. It irritates the lungs, and the air
cells spasnodically contract to keep out such air.. It is
no wonder that those who live in the snoke and din of
cities, and inhale the inpurities of a hundred cess pools,
and neglect to exercise their lungs by expanding themto
their utnost capacity, many tines a day, in pure air,
should find their lungs dimnishing in size, and pul nonary
consunption marking themas its victins. p. 152, Para. 2,
[ HANDBOCK] .

Figure XVI11. PURI FI CATION OF THE BLOOD. p. 152, Para. 3,
[ HANDBOOK] .

325. What is Fig. XVIII designed to illustrate? p. 153,
Para. 1, [ HANDBOX] .

The circuit of the blood in the system and its course
into the lungs, where its purification is acconplished.
Fromthe right ventricle of the heart (2), the dark, inpure
blood is forced into the pul nonary artery (3), and its
branches (4, 5), carry the blood to the left and right
lung. In the capillary vessels (6, 6) of the lungs, the
bl ood becones pure, or of a red color, and is returned to
the left auricle of the heart (9) by the veins (7, 8). From
the left auricle the pure bl ood passes into the |eft
ventricle (10). By a forcible contraction of the left
ventricle of the heart, the blood is thrown into the aorta
(11). Its branches (12, 13, 13,) carry the pure blood to
every organ or part of the body. The divisions and sub-
divisions of the aorta termnate in capillary vessels,
represented by 14, 14. In these hair-|like vessels the bl ood
takes up the effete and worn-out particles of the system
whi ch render it dark colored and inpure, and it is thus
returned to the right auricle of the heart (1) by the vena
cava descendens (15), and vena cava ascendens (16). The
tricuspid valves (17) prevent the reflow of the blood from
the right ventricle to the right auricle. The sem -1 unar
val ves (18) prevent the bl ood passing fromthe pul nonary



artery to the right ventricle. The mtral valves (19)
prevent the reflow of blood fromthe left ventricle to the
left auricle. The sem -lunar val ves (20) prevent the reflow
of blood fromthe aorta to the left ventricle. The anount

of air required daily in the lungs is three thousand two
hundred and forty gallons, or about eight barrels per hour.
p. 154, Para. 1, [HANDBOXK] .

326. What do we find, then, nost essential to keep the
lungs in a healthy condition? p. 154, Para. 2, [HANDBOCXK].

To emanci pate thementirely from conpression, so that with
the greatest ease they can be filled to their utnost
capacity. Just in the sanme ratio that the lungs are
confined, and the breathing capacity of the |ungs
decreased, is the life shortened. It is a good exerci se,
especially for students, in-door nechanics, and all persons
of sedentary habits, several times in a day, to fill their
lungs to their utnost capacity half a dozen or a dozen
times in succession, at the same time whirling their arms,
or swi nging them back behind them Such exercise should be
commenced carefully. p. 154, Para. 3, [HANDBOXK].

327. Wy is air which has been breathed consi dered
poi sonous? p. 155, Para. 1, [ HANDBOX].

When the oxygen has been exhausted fromthe air by
breathing, a person will soon expire in the air. This air
is poison nerely because it has no vitalizing elenent in
it, nothing to sustain life. Afire or lanp will go out
where this oxygen is consuned. In wells, or deep vaults, a
lighted | anp should be | owered before a person descends
into them If the lanp is extinguished, a person could not
live in the place. Carbonic-acid gas is heavier than comon
air, and settles to the bottomof the roomor vault. In
cl osely-crowded, illy-ventilated roons, the purest air is
in the mddle of the room A hundred persons confined in a
roomthirty feet in length and breadth, and the usua
hei ght, would render the whole air unfit to breathe in | ess
than two hours. An ordinary |anp or gas-burner consunes as
much air as four persons; a commopn Stove consumes nore air
than fifty persons. In addition to this, a |arge anmount of
impurity is conmunicated to the air by the exhal ati ons from
the skin. So it will be readily seen, that the air of
nmeeti ng places, crowded factories and work-shops, is in a
few mnutes unfit to sustain |ife. How inportant, then,
that such places be well ventilated. p. 155, Para. 2,



[ HANDBOOK] .

328. What is essential to good ventilation? p. 155, Para.
3, [ HANDBOXK] .

That the air should be pure. A lanp burning in a sick
room or a snoking |anp, requires special care that pure
air is supplied to the room but always renpbve, as soon as
possi bl e, the snmoky lanp fromthe house. Light is essential
to thorough ventilation. Rays of light, especially sun-
light, have a wonderful, invigorating influence on the air.
Those living in low cellars, or danp, shady sides of
streets, or danp, dark places in cities, cannot expect to
enjoy perfect health. In prevailing epidemcs, as cholera,
it prevails the worst in dark and danp pl aces, and the
shady sides of streets. The roons nostly occupied in
dwel I i ng houses, should be so arranged as to have plenty of
light admtted to them and so that pure air can pass
through them It is a decided benefit, in a roomwhere fire
is burning, to keep constantly a dish of water on the
stove, that the air may be noistened by the steam It is
very unhealthy to sleep in roons in which are several house
pl ants, or which are surrounded by, or imredi ately adjacent
to, dense foliage. Vegetation absorbs carbon during the
day, and throws off oxygen, but in the night this process
is reversed, and it absorbs oxygen and throws off carbonic-
acid gas. In roons difficult of ventilation, by sw nging
t he door back and forth rapidly several tines in
succession, the inpure air may be punped out of it, and
pure air will rush in to fill its place. p. 156, Para. 1,

[ HANDBOOK] .

329. What is the disease to which the |ungs are nost
liable? p. 156, Para. 2, [HANDBOXK].

I nfl anmation of the lungs, called in its various stages
and mani festations, pneunonia, pneunonitis, lung fever,
pl eurisy, &. The nmain cause producing it is exposing the
body to extremes of tenperature, unequal exposure of the
body, cold or wet feet, exposing the body to cold or wet,
when it is exhausted either by over-exertion, or |oss of
sl eep. The tepid wet-sheet pack is good in such cases to
allay the fever on the surface of the body. Pain or
oppression in breathing, or soreness in the lungs, may be
relieved by the conpress, nmade of a linen cloth of two or
nore thicknesses, wet and placed over the lungs, with
sufficient dry flannel over it to occasion a slight



perspiration. This should be wet several tinmes a day. In a
violent attack of lung conplaint, if possible, imrediately
get the aid of sone one of experience in the use of water.
But it is better to studiously avoid all those causes which
are liable to induce di seases of the lungs. Keep your feet
warm and dry, your head cool, get a proper anount of rest
every day, and |abor within your strength, always avoiding
exhaustion of vital power as much as possible. The thirst
which attends a fever, is a demand of nature. This demand
shoul d be supplied by freely drinking of pure, soft water.
The bowel s shoul d be kept regular by injections of tepid
water. p. 156, Para. 3, [HANDBOOK] .

The ABDOM NAL VI SCERA. p. 157, Para. 1, [HANDBOOK].

330. What is the abdom nal viscera? p. 157, Para. 2,
[ HANDBOCK] .

As before stated, it is the organs of the abdom nal
cavity; conprising the stonmach, alinmentary canal, |iver,
pancreas, spleen, and kidneys, with the supra-renal
capsul es. For conveni ence, the abdomi nal cavity is divided
into three zones, called the upper, nmddle, and | ower zone.
In the upper zone is found the liver, extending fromthe
right to the left side; the stomach and spleen on the left,
and the pancreas and duodenum behind. This zone extends
fromthe diaphragmto the | ower front point of the ribs. In
the m ddle zone is found the upper part of the ascendi ng
and descendi ng col on, onentum snall intestines, and
nmesent ery, and behind, the kidneys and supra-renal
capsules. In the |ower zone is the inferior portion of the
onmentum and smal |l intestines, |ower portion of the
ascendi ng and descendi ng col on, bl adder, ureters, &c. p.
157, Para. 3, [HANDBOCK].

331. What lines the abdom nal cavity? p. 157, Para. 4,
[ HANDBOCQK] .

The peritoneumis the serous nenbrane of the abdom nal
cavity; it invests each organ separately, and is then

refl ected upon the surroundi ng ones, enclosing the whole in
a sac. The diaphragmis lined by two | ayers, which pass to
t he upper surface of the liver. They formits coronary and
| ateral |iganents. Passing around the liver, they neet on
its under surface and pass to the stomach, formng the

| esser omentum These |ayers then surround the stomach,

and, descending in front of the intestines, formthe great



onentum They then surround the transverse col on, and
passi ng backward to the spine, formthe neso-col on, where
the | ayers separate. The back | ayer ascends in front of the
pancreas and aorta to the diaphragm The front descends,
and, after investing all the small intestines, it returns
to the spine, thus formng the nesentery. Descending into
the pelvis, it forns the nmeso-rectum and a pouch called
the recto-vesical fold, between the rectum and bl adder. It
t hen ascends upon the neck of the bladder, formng its
false ligaments, and returns upon the front walls of the
abdonen to the diaphragm p. 158, Para. 1, [HANDBOXK].

Figure X X. ORGANS OF THE ABDOMEN. p. 158, Para. 2,
[ HANDBOOK] .

332. What does Fig. XIX illustrate? p. 159, Para. 1,
[ HANDBOCK] .

The position of the organs of the abdom nal cavity. Ais
t he descending aorta: B, the bladder; G the gall bl adder;
K, the kidneys; L, the liver turned up, showing its under
surface; P, the pancreas; R the rectum S, the spleen; N
the ureters; V, the vena cava. In this figure the
intestines are nostly renoved. p. 160, Para. 1,

[ HANDBOOK] .

333. What are the offices of the great onmentum and
nmessentery? p. 160, Para. 2, [HANDBOXK] .

The great omentum protects the intestines fromcold and
friction, and facilitates their novenents. The nesentery
retains the small intestines in their places, and gives
passage to the nesenteric arteries, veins, nerves, and
| ymphatics. p. 160, Para. 3, [HANDBOXK] .

The ABDOM NAL CAVITY. p. 160, Para. 4, [HANDBOCXK].

334. What is the alinentary canal? p. 160, Para. 5,
[ HANDBOCK] .

It is a continuous tube fromthe nmouth to the anus. It is
distributed into various portions, nanmed as follows: The
nmout h, pharynx, oesophagus, stomach, and intestines. The
intestines are sub-divided into the small, which are
di stingui shed as the duodenum jejunum and ileum and the
| arge, distinguished as aecum colon, and rectum p. 160,
Para. 6, [HANDBOCK].



335. Wiat office does the mouth hold in the work of
alinmentation? p. 160, Para. 7, [HANDBOX].

It is in the nouth that the food is prepared to enter the
stomach. It is furnished with teeth for grinding the food.
Time should be taken in eating the food, to mash it finely
with the teeth, for this greatly |lightens the work of the
stomach. The nmouth, and not the stomach, is the mll; so
l et the grinding be done in the nouth. There are al so
connected with the nouth salivary glands. p. 160, Para. 8,

[ HANDBOOK] .

O these there are three, called the parotid, sub-
maxi |l ary, and sub-lingual. The first of these, which is
the largest, is situated just in front of the external ear.
Its ducts communicate with the nouth near the second double
tooth. The second pair of these glands lie just within the
| oner edge of the under jaw, on each side. The third and
smal |l est pair lie under the roots of the tongue, uniting on
the mddle Iine of the tongue. p. 160, Para. 9,

[ HANDBOCK] .

336. What is the office of the salivary glands? p. 161,
Para. 1, [ HANDBOXK] .

They secrete the saliva or solvent fluid of the nouth, and
pour it freely into the oral cavity during the process of
masti cati on, and whenever any exciting substance is taken
into the mouth. The snell, and sight, and even the
t houghts, of savory or disgusting substances, will cause an
i ncreased secretion and flow of saliva. By the action of
t he saliva upon the food in the nouth, the food is not only
prepared for swallow ng, but the process of digestionis
comenced. This work is perforned to a greater or |ess
extent according to the length of tine the food is kept in
the nouth. The process of chewi ng increases the flow of
saliva. If the food is not properly masticated, the stomach
isirritated, and all irritations of the stonmach greatly
affect the condition of the salivary glands, and the nature
of their secretion. p. 161, Para. 2, [HANDBOCK].

337. What injury is done to the stonmach by i nproper
mastication? p. 161, Para. 3, [HANDBOX].

A four-fold injury is done to the stonmach: 1, It conpels
the stomach to receive the food nore rapidly than is



consistent with its welfare. 2, It conpels the stomach to
secrete a |larger quantity of solvent fluid than woul d be
necessary if the functions of the nouth had been properly
performed. p. 161, Para. 4, [HANDBOXK].

3, It conpels the stomach, at great inconvenience, to
reduce by nmaceration those masses whi ch ought to have been
broken down and finely ground by the teeth. 4, By
i ncreasing the duration and difficulty of gastric
digestion, it increases the expenditure of the functiona
powers of the stomach, and thus causes a greater degree of
vital exhaustion in that organ, tending to debility and
di sease. p. 161, Para. 5, [HANDBOXK].

338. What are the properties of the gastric juice? p.
162, Para. 1, [ HANDBOX].

The gastric juice is supposed to contain nuriatic and
acetic acids, phosphates and nuriates of potassa, soda,
magnesia, and line. This conposition, however, differs with
the quality or kinds of food taken. The active principle of
gastric juice is called pepsin, which has the power of
exciting chem cal changes in the particles of other
substances without itself deconposing. But no pepsin
prepared by a chem st can acconplish the effect produced in
nature's great |aboratory. p. 162, Para. 2, [HANDBOX].

339. Does drinking with our food injure the action of the
salivary glands? p. 162, Para. 3, [HANDBOX].

To drink cool, soft water while eating, if we are thirsty,
is probably not injurious, if the nouth is cleared from
food before we drink. Washing down our food with drink of
any kind is injurious. The food should be noi stened
sufficiently to swallowwith the saliva, for reasons before
assigned. p. 162, Para. 4, [HANDBOX].

340. What are the tonsils, and what is their use? p. 162,
Para. 5, [HANDBOX].

They are two al nond-shaped bodies, situated in each side
of the back part of the nmouth. They are clusters of nucous
gl ands. They pour out nucous and | ubricate the food forced
between themas it is being swallowed. The tonsils are
liable to swell and becone troubl esone, being sore to the
touch externally, and partly closing the passages wthin;
in which case it is sonetines advisable to have them cut



out by a skillful surgeon. p. 162, Para. 6, [HANDBOX].
341. What is the oesophagus? p. 162, Para. 7, [HANDBOCXK].

The oesophagus is the continuation of the alinentary canal
fromthe pharynx to the stomach. It is sonetinmes called the
meat - pipe. It is sone twelve or fifteen inches in |ength.
In its descending course along the spine, it inclines to
the left in the neck, to the right in the upper part of the
thorax, and to the |left again as it passes through the back
part of the diaphragm It term nates at the stomach, and
serves the office of conveying the food fromthe pharynx to
the stomach. p. 163, Para. 1, [HANDBOXK].

342. How is the food swall owed? p. 163, Para. 2,
[ HANDBOCK] .

When the food is prepared for swallowing, it is gathered
back upon the arch of the tongue, whence it is suddenly

| aunched into the pharynx, and passes through the neat- pi pe
to the stomach. The food, it will be renenbered, in passing
to the neat-pi pe, passes over the glottis or top of the

wi nd- pi pe, as well as past the nasal cavities and
eustachi an tubes. These are all closed in the act of
swal | owi ng, that the food or drink may not pass into them
At the instant the food is |launched fromthe arch of the
tongue, the nuscles of the pharynx contract, shortening the
pharynx, and raising up the larynx; at the sanme instant the
vail of the palate is pressed back, and closes the nasal
canals and the tubes conming fromthe ears; the epiglottis
shuts down and closes the glottis, and the pharynx darts
up, and sei zes the descendi ng mass, and suddenly droppi ng
down, presses it into the neat-pipe. As soon as the
oesophagus receives the food, its nuscular coat contracts
upon it from above downward, and presses it onward into the
stomach; and at the sane tine the nucous follicles,
situated in this narrow passage, pour out their l|ubricating
fluid to shield the nerves and vessels of the |ining
menbrane, and to facilitate the novenent of the descendi ng
mass. \Wen the food has passed fromthe oesophagus, its

| ower portion continues to contract upon the stomach to
prevent the food passing back during the action of the
stomach. p. 163, Para. 3, [HANDBOX].

343. What is the stomach? p. 163, Para. 4, [HANDBOXK] .

The stomach is an expansion of the alinmentary tube, its



greater or splenic end being brought in contact with the
concave surface of the spleen. The | esser or pyloric end
extends into the epigastric region. Its opening into the
oesophagus is fromits upper side, and on account of its
proximty to the heart, it is called the cardiac orifice.
The inferior nouth of the stomach, which opens into the
smal |l intestine, is but alittle |lower than that at which
the food enters. This opening fromthe stomach is called
the pyloric orifice. The stomach is ordinarily capabl e of
containing fromone to two quarts. It may be enl arged by
gluttony, or dimnished in size by disease. p. 164, Para.
1, [ HANDBOCXK] .

344. How does the stomach act upon the food? p. 164,
Para. 2, [HANDBOXK] .

As stated in the chapter on the nuscular system the
stomach has nuscl es extendi ng both ways; around it and

| engt hwi se. When the food is felt by the nerves in the
stomach, the nuscular fibers are called into a rapid and
vi gorous action, the whole stomach is thrown into a gentle
commotion, by which the food is carried around the gastric
cavity, and everywhere pressed agai nst the interna
surface. This excites the glands, which secrete a thin,
transparent fluid called gastric juice, which very soon
begins, like sensible perspiration, to exude fromthe
mucous nenbrane, in small drops, and mingle with the food.
p. 164, Para. 3, [HANDBOX].

After the first portion of food has been carried about the
gastric cavity, and freely mxed with this fluid, if the
stomach be not crowded too fast with food, its nuscles
relax to sone extent, and it is prepared to receive another
portion of food, which undergoes the same process as the
first. These operations are continued, until the stomach is
di stended with food, and the neal is finished. Then the
muscul ar action is less rapid; a gentle, undul ating notion

takes place, and is kept up, till the function of the
stomach is conpleted, and its contents poured through the
pyloric orifice into the small intestine. p. 164, Para. 4,
[ HANDBOOK] .

345. What is the pyloric orifice? p. 165, Para. 1
[ HANDBOOK] .

It is a thick band of nuscular fibers, formng a powerful
ring, which, together with a thickening or folding of the



mucous nenbrane upon itself, forns what is called the val ve
of pylorus, or, nore commonly called, the pylorus or "gate-
keeper." Wien this ring is contracted, the orifice is
closed. Its office is to prevent the contents of the
stomach from passing into the snall intestine in a crude
and undi gested state; but when a portion of food has becone
prepared to pass fromthe stonmach, it is carried along by

t he nuscul ar action of the stonmach to the pylorus, which,
by a peculiar organic instinct, perceives its character and
condition, and i medi ately opens and suffers it to pass
into that portion of the small intestine called the
duodenum When the pylorus is in a healthy condition, if a
crude mass of undigested food attenpts to pass into the
duodenum wi th the chyme, it immediately closes, forcing the
matter back, to be subjected again to the action of the
stomach. If the substance, after a few such efforts to
pass, is discovered to be of an indigestible nature, the
orifice either opens and allows it to pass, or by a

convul sive effort the nuscles of the stomach contract upon
it, ejecting it through the neat-pipe and nmouth. p. 165,
Para. 2, [ HANDBOXK] .

346. What change is effected upon the food in the stomach,
and how? p. 165, Para. 3, [HANDBOX].

The nutritious portion of the food, or that which can be
assim | ated and el aborated for the building-up processes of
the system is converted into a substance called chyne.
Thi s substance differs fromanything in the food when it is
received into the stomach. It is identical in character
what ever nay be the food fromwhich it is formed; but it
differs in quality with the quality of the food eaten. This
change in the food in the stomach is principally effected
by the vital action of the gastric juice. The chem cal and
physi ol ogi cal character of the gastric juice is very
considerably affected by the dietetic habits, general state
of the health, the affections of the mnd, and the
condition of the stomach. After the food is received into
the stomach, and the process of gastric digestion is to be
comenced, the tenperature of the stonmach is raised to
about 100 or 104 degrees Fahrenheit, and this gastric
j uice, when the stomach is heated, is of a solvent nature,
havi ng power to chym fy the food. p. 166, Para. 1,

[ HANDBOOK] .

347. Is all the food in the stomach chymfied at once? p.
166, Para. 2, [HANDBOXK].



No; that portion of the food which cones in contact with
t he mucous menbrane is converted into chyne and by the
nmuscul ar action is forced through the pylorus. p. 166,
Para. 3, [HANDBOX].

Then anot her portion of the food conmes in contact with it,
and so on until all that can be is chymfied. The
innutritious portion is separated fromthe nutritious, and
reduced to such a condition as to fit it to pass along the
alinmentary tube as excrenentitious matter. As soon as the
food is chymfied and passes fromthe stonmach, that organ
is left entirely enpty and cl ean, and contracts upon
itself, and remains in this state till sone alinmentary or
ot her substance is introduced into it. When the stomach is
in a healthy condition, after it has had a suitabl e anpunt
of rest, and just when nature wants it, it causes the
mani f estati on of feeling called hunger. Sone m stake a
tired feeling in the stomach for hunger. It is folly to
tal k of real hunger in less than six hours fromthe tine we
have taken a full neal. p. 166, Para. 4, [HANDBOXK].

348. What time is requisite for the stomach to digest a
nmeal ? p. 167, Para. 1, [HANDBOXK].

This varies with the quality of the food, the condition of
t he stomach, and the varying circunstances and condition of
the individual; but as a general rule, the food received at
an ordinary neal undergoes the process of gastric
di gestion, and passes fromthe stomach into the duodenum
in fromtwo to five hours. \Wien water, or mlk, or liquid
food holding in solution particles of alinent, such as
soups, &c., are taken into the stomach, the water is al
taken up by the radicles of the veins, and carried
unchanged into the circul ation, before the process of
digestion is commenced. If the stomach is in a healthy
condition, the water is all renoved by absorption in a very
few m nutes. In some cases of chronic disease, as
dyspepsia, the water renmains in the stomach, causing
flatul ence and acidity, and retardi ng digestion for hours,
until large portions of it are throwm up with portions of
undi gested food. p. 167, Para. 2, [HANDBOX].

349. Wiy is it essential to keep the stomach in a healthy
condition? p. 167, Para. 3, [HANDBOX].

Because the alinentary cavity is the principal avenue



t hrough whi ch the causes of disease commt their
depredations on the vital domain. The stomach is peculiarly
a center of irritation, and a starting-point of disease to
t he whol e body. Whatever is unfriendly to the vital
interests, that inpairs the nervous power, or nuscul ar
contractility, or in any way disturbs the functions of the
stomach, nore or less inpairs the quality of the chyne

el aborated fromthe food, and this directly leads to a
deterioration of all the fluids and solids of the body. Let
it also be borne in mnd that the heart, lungs, liver, and
all other organs of the body, directly synpathize with al
irritations and di sease of the stonach? p. 168, Para. 1,

[ HANDBOCK] .

350. How nmust the stomach act to be kept constantly in a
healthy condition? p. 168, Para. 2, [HANDBOXK].

Al'l its nmucous surface needs to be in a condition to be
brought in contact with the alinentary substance placed in
it; but this cannot be the case when it is seared over with
pepper, spices, and other condinments. Articles of an
i njurious character, and causing feelings of repugnance in
the stomach when first placed init, irritate it, and
destroy its organic sensibility in a great neasure, or at
| east to that extent that substances of the nost
del eterious character may be thrown into the gastric
cavity, working out the destruction of our |ives, and we
not be conscious of it. The appetite, and even the stomach,
may be so depraved that they will receive these life-
destroyi ng substances with great satisfaction, and the
person using them declare that they are not injurious,
because they sit well upon their stomachs; when the facts
are, that the stomach has |ost the power to discrimnate
bet ween good and evil, and to give the proper al arm when
the vital interests are in jeopardy. p. 168, Para. 3,

[ HANDBOCK] .

351. What is connected with the pyloric orifice of the
stomach? p. 168, Para. 4, [HANDBOX].

The alinmentary tube or small intestine, which is six or
eight tinmes the length of the body, and is nicely fol ded so
as to be brought into a snall conpass. A portion of this is
seen at f, f, k, Fig. XVI. It is about twenty-five feet in
length, and is divided into three parts, called by
physi ol ogi sts the duodenum the jejunum and the il eum
This tube at its | ower portion suddenly expands into what



is called the colon, which is nore capaci ous than the snall
intestine. The col on ascends to the stonmach on the right

si de, arches over the whole volunme of the small intestine,
and descends on the left side, formng, in its |owest part,
what is called the signoid flexure, which is in the shape
of aletter S. This enters into the formation of a smaller
tube called the rectum at the | ower end of which the
mucous nenbrane again blends with the outer skin of the
body. p. 169, Para. 1, [HANDBOX].

352. Howis the intestinal tube l[ubricated so as to
preserve it fromthe injurious action of substances
introduced into it? p. 169, Para. 2, [HANDBOXK].

Throughout its whole extent it is furnished with glandul ar
follicles, which copiously secrete, and pour upon its
surface, a lubricating and sheat hi ng nucous. By this nucous
t he whol e extent of the tube is preserved frominjury. p.
169, Para. 3, [HANDBOCK].

353. What is the second stomach? p. 169, Para. 4,
[ HANDBOOK] .

It is the first portion of the alinmentary tube bel ow t he
stomach, called the duodenum which, as its nanme signifies,
i s about twelve finger-breadths Iong. Fromthe pyloric
orifice of the stomach it extends upward and backward
toward the liver, turns down, and then, deeply situated,
(see f, Fig. XVlI,) crosses to the left side and cones
forward again. p. 170, Para. 1, [HANDBOCK].

354. What are the appendages of the duodenun? p. 170,
Para. 2, [HANDBOCXK] .

Its glands, called Bruner's, Lieberkun's, and Peyer's, and
the pancreas, the liver, and the gall bladder. p. 170,
Para. 3, [HANDBOXK] .

355. What is the pancreas? p. 170, Para. 4, [HANDBOX].

The pancreas is a long, flat gland, six inches |ong, one
inch thick, and weighs fromfour to six ounces: situated
across the abdonen, behind the stomach, opposite the first
and second | unbar vertebrae. Its greater end or head is
toward the right, surrounded by the curve of the duodenum
the | esser end extends to the left as far as the spleen.
The duct through which the pancreas pours its juice into



t he duodenum enters the duodenum about four inches bel ow
the pyloric orifice of the stomach. The pancreas, in
structure and in the character of its secretion, very
closely resenbles the salivary glands. p. 170, Para. 5,

[ HANDBOOK] .

356. What is the office of the pancreas? p. 170, Para. 6,
[ HANDBOCK] .

To secrete and pour into the second stomach the pancreatic
fluid, which is enployed in perfecting the process of
chymfication in the small intestine. p. 170, Para. 7,

[ HANDBOCK] .

357. What ot her appendage to the duodenum has its duct,
entering at the same point with the pancreatic duct? p.
170, Para. 8, [HANDBOX].

The largest gland in the body, called the liver. p. 170,
Para. 9, [ HANDBOX].

It is situated at the top of the abdom nal cavity, and
lies imediately under the diaphragm and nostly on the
right side. p. 170, Para. 10, [HANDBOCK].

It measures about twelve inches through its | ongest
di aneter, and wei ghs about four pounds. It is divided into
a large | obe and two small ones. On the | ower surface of
the large | obe, which lies on the right side, is forned a
menbr anous reservoir, called the gall-bladder, which is
al so lined by the nucous nenbrane. The comon biliary duct,
after proceeding a short distance fromthe small intestine,
gives off a tube called the cystic duct, which goes to the
gal | - bl adder. The capacity of the gall-bladder is from one
to three ounces. The remaining portion of the tube is
cal l ed the hepatic duct, which soon divides, formng two
tubes, one of which goes to the right and the other to the
| eft lobe of the liver. The liver is held inits place, and
attached to the diaphragm by five liganments. The nerves of
the liver are very nunerous, and by themit is brought into
power ful synpathetic relations with the stomach. The gall-
bl adder serves sinply as a reservoir for the bile. p. 171,
Para. 1, [ HANDBOX].

358. What is the structure of the liver? p. 171, Para. 2,
[ HANDBOCK] .



It is merely a collection of parts simlar to each other,
cal l ed | obul es; these are bound together by a small nunber
of sinewy fibers. p. 171, Para. 3, [HANDBOC].

359. What is the office of the liver? p. 171, Para. 4,
[ HANDBOOK] .

To secrete the bile of the venous blood fromthe
capillari es which penetrate every part of the liver, and
pour it into the bile ducts. The grand function of the
liver is that of a cleansing organ, and is evidently
designed to act the part of a filter, in separating
inpurities fromthe venous bl ood of the portal system
comng fromthe tissues of the alinmentary canal. If the
liver does not duly elimnate the bile, the blood wll
becone thick, the skin dingy, the head oppressed, the m nd
confused, the nerves weak and irritable, and the eyes
yellowi sh. p. 171, Para. 5, [HANDBOCK] .

360. What purpose does the bile serve in the vital
econony? p. 171, Para. 6, [HANDBOCK].

Al though the bile is an excrenentitious substance, yet at
times it serves an inportant purpose in the vital econony.
If there is too nuch acid in our food, it is sonetines
neutralized by the action of the bile upon it, the bile
bei ng of an al kaline character. Qly substances which have
passed into the duodenum are acted upon by the al kali of
the bile, converting theminto a saponaceous substance,
which is imredi ately acted upon by the pancreatic juice,
and other chym fying agents, and with difficulty converted
into chyne. When there is a considerable anount of fatty
matter connected wth our food, it cannot be so far
chymfied in the stonmach as to pass with safety into the
duodenum The stonmach becones irritated with its
unmanageabl e contents, and through the organic nerves a
synpathy is created in the biliary apparatus, which pours
its bile freely into the duodenum and, instead of the bile
taking its usual descending course, it is carried up and
adm tted through the pyloric orifice to convert the oil and
fat into a saponaceous substance, that they can be acted
upon by the juices of the stomach. This necessary
i ntroduction of bile into the stomach is contrary to the
perfect functional integrity of that organ, and it seens to
me that all will say, it is better to let these oily foods
al one, than to have a chandler's shop in the stomach. p.
172, Para. 1, [HANDBOX] .



361. What purpose is served by Bruner's, Lieberkun's, and
Peyer's glands? p. 172, Para. 2, [HANDBOX].

They secrete fromthe bl ood, and pour into the duodenum
different kinds of juices, which serve their purpose in the
chym fying process. It is supposed that the intestinal
juice fromLieberkun's glands turns the starch of the food
into sugar. p. 172, Para. 3, [HANDBOXK] .

362. What is the office of the duodenunf? p. 173, Para. 1
[ HANDBOCK] .

To further the chym fying process comenced in the
stomach, and prepare the nutritive portions of food to pass
into the lacteals of the intestinal tube as chyle. p. 173,
Para. 2, [HANDBOXK] .

363. How is the action of the duodenum acconplished? p.
173, Para. 3, [HANDBOX].

As the chyme passes fromthe gastric cavity into the
duodenum it is instantly perceived by the nerves of
organi c sensibility, and through themthe nuscles of the
part are excited to action, causing a worm|i ke notion, by
t he contraction of the nuscles from above downward. By this
notion the chyne is slowy carried along the intestinal
tube, its course being considerably retarded by the folds
of the nmucous nenbrane. Wile the chyne is passing al ong
the tube, a solvent fluid, nearly resenbling the gastric
juice, exudes fromthe vessels of the nmenbrane. As soon as
the chyne enters the small intestine, the pancreatic,
hepatic, and intestinal juices are poured upon it, and such
changes are wought in it, as gradually adapt all the
usabl e parts to pass into the circulation. At the very
entrance of the small intestine, the lacteals, which very
nunerously abound in this section of the alinmentary canal,
begin to act on the nost perfectly assim |l ated portions of
it, and to elaborate fromit their peculiar fluid, called
the chyle. As the chynme noves slowy along the |iving tube,
the lacteals in that part of the intestine are acting on
the nost perfectly assimlated portion of the chynme, and at
the sane tinme the less perfectly assim | ated portions are
preparing for the lacteals of the succeeding part. p. 173,
Para. 4, [HANDBOX] .

364. What are the jejunumand ileun? p. 173, Para. 5,



[ HANDBOOK] .

They are that portion of the small intestine usually
called the nmesenteric portion. They are nerely extensions
of the duodenum wth slight nodifications. The jejunumis
t he upper two-fifths bel ow the duodenum The ileumis the
| ower three-fifths. It opens into the large intestine at an
obtuse angle. p. 174, Para. 1, [HANDBOCK].

365. What function is acconplished in the jejunum and
ileun? p. 174, Para. 2, [HANDBOCK] .

It Iis supposed that the conpletion of the work of
chylification, and the preparation of excrenentitious
matter for its passage fromthe system is mainly
acconplished in these parts. p. 174, Para. 3, [HANDBOX].

366. What is essential to the perfect performance of the
work of the small intestine, including both chym fication
and chylification? p. 174, Para. 4, [HANDBOX].

In order that this work may be performed with integrity,
t he stomach shoul d not be enployed at the sanme tine. For
this reason food should not be eaten between neals, and our
meal s shoul d be at |east six hours apart, and be eaten with
regularity. See the chapter on diet. p. 174, Para. 5,

[ HANDBOOK] .

367. What is the nesentery, and what is its use? p. 174,
Para. 6, [ HANDBOX] .

It is the portion of the serous nenbrane which secures the
small intestine. It fornms a gathered or folded curtain,
whi ch extends fromthe back-bone to the convol uti ons and
arches of the canal. Wile it holds every part in its
relative position, it admts of a full floating notion of
the whole. p. 174, Para. 7, [HANDBOX].

The nesentery abounds with [ynphatic vessels and gl ands.
In these glands the chyle which as been el aborated fromthe
smal | intestine, passes, and by their action is nore and
nore assimlated to the blood. It is supposed that the
chyle, in passing through these gl ands, has separated from
it a portion of the crude substances that may be connected
with it. As a large nunber, if not all, of these |acteals
traverse a portion of the liver before pouring their
contents into the thoracic duct, it is probable that they



t here conmuni cate to the venous capillaries the renaining
crudities and unassim | ated substances contained in the
chyle. The thoracic duct, as we noticed in the chapter on
the Iynphatics, pours its contents into the venous bl ood
just before it enters the right auricle of the heart; from
this it passes to the right ventricle, is forced into the
lungs, and on returning to the left auricle of the heart,
is fitted to enter the general circulation. p. 174, Para.
8, [ HANDBOXK] .

368. What is the large intestine? p. 175, Para. 1
[ HANDBOCK] .

It is the last portion of the alinentary tube. It is about
five feet in length, and is divided into the caecum col on,
and rectum The caecumis the nost dilated portion of the
intestinal tube. The colon is divided into transverse,
ascendi ng, and descending. It makes a remarkabl e curve upon
itself, called the signoid flexure. The | arge intestine
commences within the right hip; it then ascends to the
[iver, turns across the abdonen to the left side, down
which it follows, curving over the inner surface of the
hi p, and then becones straight. The rectumis the
termnation of the large intestine. p. 175, Para. 2,

[ HANDBOOK] .

369. What is the nmeso-colon? p. 175, Para. 3, [HANDBOX].

It is the nenbranous curtain which holds the colon in its
position, simlar to the mesentery. p. 175, Para. 4,

[ HANDBOOK] .

370. What is the omentum or caul? p. 175, Para. 5,
[ HANDBOOK] .

It is the folds of the nenbranous curtain fromthe
stomach, the arch of the colon, and the liver. p. 176,
Para. 1, [ HANDBOX] .

371. What is essential to a healthy condition of the |arge
intestine? p. 176, Para. 2, [HANDBOCXK].

A regul ar daily evacuation of the accumul ations in the
colon, a short tine after rising in the norning. A healthy
condition of the bowels demands, not only a regul ar
di scharge each day, and at a regular time of day, but that
each di scharge be free, easy, and copious, but not watery,



and wi thout pain, straining, or irritation. Constipated and
irregular action of the bowels, give rise to nost of the

di seases that may be naned. To purge the bowels w th physic
only leaves themin a worse condition than before. In case
of a constipated and fevered condition of the bowels,
freely use tepid injections of pure, soft water, and secure
at | east one good passage at the regular tinme in the
twenty-four hours. It is best, however, to reduce the heat
of the abdomen by external applications to the bowels of
cool cloths -- not cold, except in severe fever. Wen
severe diarrhea occurs, mld sitz baths and cool injections
may be occasionally enployed to advantage. p. 176, Para.

3, [ HANDBOXK] .

372. What habits, aside fromirregularities in diet, tend
to produce a diseased condition of the bowels? p. 176,
Para. 4, [HANDBOX].

Ti ght clothing or bandages just above the hips, will tend
to obstruct the passage of the contents of the colon, both
fromit upward into the transverse, and fromit downward
into the descendi ng. By such pernicious habits the colon is
constricted, foecal matter accunulates init, and life is
destroyed as the result. p. 176, Para. 5, [HANDBOX].

Thousands thus perish every year. To secure a healthy
action of the alinmentary tube throughout its whol e extent,
proper care nust be had of the colon. Cothing should not
be fastened upon the hips, but should hang suspended from
t he shoul ders, and be worn | oosely around the body. p.
176, Para. 6, [HANDBOXK].

The SPLEEN. p. 177, Para. 1, [HANDBOOK].

373. What is the spleen, and what seens to be its office
in the human systenf? p. 177, Para. 2, [HANDBOXK].

The spleen is situated in the upper and back part of the
abdom nal cavity, on the left side, between the diaphragm
and the left kidney. It is attached to the diaphragm the
stomach, and the ascending colon, in a | oose manner, by
folds of the peritoneum It is extrenely spongy, and is
formed al nost entirely of blood-vessels, |ynphatics, and
cells, woven together by cellular tissue, and surrounded by
a very firmsero-fibrous nenbrane. It seens to be an
appendage of the portal system and its bl ood-vessels enmpty
into the portal veins. The spleen seens to serve the



pur pose of a reservoir, to receive a portion of the bl ood
when its volune is increased by a rapid flow through the
liver, and to retain it till it can be acted upon by the
[iver. p. 177, Para. 3, [HANDBOCK].

The KIDNEYS. p. 177, Para. 4, [HANDBOOK].

374. What are the kidneys, and what purpose do they serve
in the systen? p. 177, Para. 5, [HANDBOXK].

They are two simlarly-shaped gl ands, of a dark brown
color, about four and a half inches in length by two in
breadth and one in thickness, of the form of kidney beans.
They are situated on either side of the spinal colum, the
right one being alittle lower than the left. p. 177,
Para. 6, [ HANDBOX].

The right kidney is in contact wwth the liver, the
duodenum and ascending colon; the left is in contact with

t he spl een, pancreas, stomach, and descendi ng col on. The

ki dneys are constructed of sinewy fibers, woven very
densely together, being filled with an i nmense nunber of

m nute tubes, which enpty their contents into a tube on
each side of the bladder, which discharges its accunul at ed
contents through the urinary ducts. The bl ood seens to pass
through two distinct systens of capillary vessels in the

ki dneys, in its course fromthe arteries to the veins. They
take up fromthe blood the water; they also elinmnate from
t he bl ood saline and waste matters, sugar, al bunmen, &c. p.
177, Para. 7, [HANDBOXK].

375. What is essential to a healthful action of the
ki dneys? p. 178, Para. 1, [HANDBOCX].

It is inportant to attend to the solicitations of nature,
and not retain for any length of tinme the accunul ated
urine. The kind of water we use greatly affects the action
of the kidneys. Hard water, holding line in solution, is
liable to cause nal adi es nost painful to be borne. None but
the purest soft water should be used for culinary and
drinki ng purposes. p. 178, Para. 2, [HANDBOX].

376. What are the supra-renal capsules? p. 178, Para. 3,
[ HANDBOOK] .

They seemto occupy sone relation to the early action of
t he kidneys. They are two snmall, yellow sh, flattened



bodi es, surnounting the kidneys and inclining toward the
vertebral colum. p. 178, Para. 4, [HANDBOCK].

Chapter 9. DIET, OR PROPER FOOD AND DRINK. p. 178, Para.
5, [ HANDBOOK] .

377. What is essential in selecting proper food and drink
for the human stomach? p. 179, Para. 1, [HANDBOXK].

It is essential to understand the elenents requisite to
build up the human body; to ascertain, not only what
subst ances contain those el enents, but also which ones
contain themin a condition to be nost readily assim| ated
to the wants of the vital econony in carrying out the
bui | di ng-up process of the system p. 179, Para. 2,

[ HANDBOOK] .

378. Does it follow, because a certain substance contains
el ements that enter into the formation of the human body,
that, therefore, that substance will nourish the body? p.
179, Para. 3, [HANDBOCK].

It does not. There are substances which may yield, under
chemi cal analysis, sone of the elements of the hunman body,
whereas the chemi cal |aboratory within the organic domain
would fail to find any place in the vital econony for such
substances as food, and would sinply expel themfromthe
system as waste matter. p. 179, Para. 4, [HANDBOXK].

379. How many el enents have been found in Iiving bodies?
p. 179, Para. 5, [HANDBOX].

Ni neteen. p. 179, Para. 6, [HANDBOX].

380. How many of these nineteen el enents are regarded as
essential constituents of the human body? p. 179, Para. 7,
[ HANDBOCK] .

Thirteen. These are carbon, hydrogen, oxygen, nitrogen,
phosphorus, sul phur, iron, chlorine, sodium calcium
pot assi um nmagnesium and fluorine. p. 179, Para. 8,

[ HANDBOOK] .

381. What articles are supposed to afford nourishnent to
every part of the body? p. 179, Para. 9, [HANDBOXK].

MIk to the nursing child, and wheat and apples to those



of nmore advanced life. Yet neither of these yield to
chem cal analysis all the elenents of the human body. p.
179, Para. 10, [ HANDBOCK] .

382. How do you account for this, if it is essential to
build up every part of the body, that these el enents shoul d
exist in the food? p. 179, Para. 11, [HANDBOCXK].

It is supposed that the vital econony of the body has a
power of transmuting its substances, and as it conbi nes and
comm ngl es them produces substances which coul d not
previously be detected in the food. p. 180, Para. 1,

[ HANDBOCK] .

383. What seens to be the nost natural food for man? p.
180, Para. 2, [HANDBOX].

If we reason fromthe | aw of adaptation, man was, in his
creation, adapted to a diet of fruits, grains, and
veget abl es. When the Lord had placed man upon the earth, he
said to him "Behold | have given you every herb bearing
seed, which is upon the face of all the earth, and every
tree, in the which is the fruit of a tree yielding seed; to
you it shall be for nmeat." H s nature nmust have been
adapted to a diet of this kind. Man's perverted appetites
may |lead himto clanor, as did the Israelites, for the
fl esh-pots of Egypt; yet his constitutional nature is best
fitted to a vegetable diet. p. 180, Para. 3, [HANDBOX].

384. What is one of the principal argunents advanced in
favor of flesh as food? p. 180, Para. 4, [HANDBOCK].

The argunent is that flesh contains nitrogen, and that
this is needed to build up the body. It is true that flesh-
meat contains about fifteen per cent of nitrogen, while,
wheat, rye, oats, barley, corn, rice, peas, and beans,
contain only fromtwo to five per cent of nitrogen; yet
these articles are about three times as nutritious as
flesh-neat. It is therefore apparent that sonething besides
nitrogen is needed to build up the body. p. 180, Para. 5,
[ HANDBOCK] .

Genesis i,29.] p. 180, Para. 6, [HANDBOX].
385. Is it necessary to eat the flesh of animals to obtain

any of the elenents of our bodies? p. 180, Para. 7,
[ HANDBOCK] .



It is not. Phosphorus, which is a constituent of the bony,
nmuscul ar and nervous tissue of the body, is found in nearly
all vegetabl e substances, in conmbination with |inme or
magnesi a. Sul phur, which is found in the hair, bones,
saliva, &., is readily detected in white cabbage,
pot at oes, peas, and ot her vegetables. Iron, which may be
found in exceedingly small quantities in organized bei ngs,
is found in small particles in nost vegetabl es used as
food, as cabbage, potatoes, and peas. Chlorine, which is
found in the blood, in the gastric juice, and the saliva,
is a constituent of nearly all vegetable alinents, naking
it unnecessary to burden our systens with common salt to
furnish chlorine to the body. Calcium which is found in
all the animal solids, in the blood, and in nost of the
secretions, is a constituent of nobst vegetables, of the
cereal s, &c. Magnesium and potassium found in the bl ood,
teeth, bones, and nerves, are constituents of grains,
pot at oes, grapes, &c. p. 181, Para. 1, [HANDBOX].

386. What are the proximate el enents of the body? p. 181,
Para. 2, [HANDBOCXK] .

Those el enments that are readily assimlated to the system
are water, gum sugar, starch, lignin, jelly, fibrin,

al bunen, casein, gluten, gelatin, acids, and salts. These
are all conpounded of two or nore chem cal elenents, and
are produced in the gromh of nutritive plants of the
veget abl e kingdom p. 181, Para. 3, [HANDBOCX].

387. 1s al cohol capable of nourishing the body? p. 181,
Para. 4, [HANDBOXK].

It is not. It is the result of the death and putrefaction
of organic vegetable matter. It is antivital in its nature.
p. 181, Para. 5, [HANDBOX].

When taken into the stomach, it highly inflanmes that
organ, and by the strong vital reaction, it is expelled

fromthe gastric cavity into the small intestine, and
extends its inflammtion throughout the whole | ength of
that canal. It always retards chym fication, and renders

the process | ess perfect, and di m nishes the functional
power of the stomach. As a result, it destroys the vital
properties and the vital constitution of the tissues of the
body. The sane is true of all intoxicating drinks, and true
al so of such narcotics as tea, coffee, and tobacco,



al though, if used in noderate quantities, their effects nay
not be so soon perceived as in the case of intoxicating
liquors. Nevertheless they slowly underm ne the vital power
of the system in the sane ratio as they unduly stinmulate
it. p. 181, Para. 6, [HANDBOCK].

388. Can the body be sustained by placing nutritious
matter only in the gastric cavity? p. 182, Para. 1,
[ HANDBOCK] .

The stomach and alinentary canal are constructed with
reference to the disposition of food containing nutritious
and innutritious matter. Their work is to receive such
food, at proper tinmes, in proper quantities, after it has
been thoroughly nmasticated and insalivated in the nouth,
and conpletely to dissolve it, or separate its nutritious
fromits innutritious matter; and convert the nutritious
matter into chynme, and present this to the absorbi ng nouths
of the lacteals, and then to renove the innutritious
residuum fromthe organic domain. |f only concentrated
nutritious matter were placed in the alinentary organs, we
shoul d soon destroy the functional power of the organ, and
break down the general function of nutrition, and death
woul d soon ensue. p. 182, Para. 2, [HANDBOX] .

389. What has been shown by experinent in this matter? p.
182, Para. 3, [HANDBOXK].

That dogs fed on superfine wheat flour bread, and water,
will die in about seven weeks; but if fed on bread nmade of
unbol ted wheat neal, and water, they will thrive and do
well. Horses fed on grain, or neal and water alone, wll
die in a short tinme; but mx with the nmeal, or grain, cut
straw, or even wood shavings, and they will do well.
| nstances m ght be cited, where horses were being
transported on the sea, and their hay being carried away by
a storm &c. Wiile they were fed on grain alone, many of
t hem drooped and di ed, but on feeding the balance of them
shavi ngs of spars and stave tinber with their grain, their
appetites returned, and they thrived and did well. p. 183,
Para. 1, [HANDBOXK] .

390. Is the same true of persons in this respect that you
have said of animals? p. 183, Para. 2, [HANDBOX].

Yes; children fed for a considerable tinme on superfine
flour bread, sugar, butter, &c., becone weak and sickly,



and are often covered with sores, and afflicted with
scrof ul ous diseases. But if, instead of this, the child be
fed on good bread, nade of unbolted wheat neal, with mlk
and water, or pure soft water for drink, and be allowed to
indulge freely in the use of good fruits in their seasons,
and in other respects be properly treated, it wll be
heal t hy, robust and sprightly. Again, a single pound of
good wheat contains about ten ounces of farina, six drachns
of gluten, and two drachns of sugar. A robust |aboring man
may be healthfully sustai ned on one pound of good wheat
bread per day, with pure water, for any length of tinme he
chooses, w thout the |east inconvenience; but, let him
undertake to live on ten ounces of pure farina, six drachns
of gluten, and two drachns of sugar per day, with pure soft
water, and death will terminate his existence in |ess than
a year. Concentrated food, then, is a source of disorder to
the di gestive organs, and of disease to the whole system

p. 183, Para. 3, [HANDBOXK] .

391. Does the body need stimulating food in order to
thrive? p. 183, Para. 4, [HANDBOCK].

Every foreign substance from which the body can derive
al i ment, possesses a stimulating quality proportionate in
power to its quantity of nourishnment. Sone substances are
nore nourishing and | ess stinulating, others are nore
stinmulating than nourishing. Some substances stinmulate
wi t hout nourishing at all. These | ast should never be used
as articles of food, but only used, if at all, in
particular conditions of the system If a proper amount of
stimulus is in the food, the digestive organs are excited
to a healthy action. If the excitenent is very intense the
organ is debilitated, and a painful sense of prostrationis
felt. That food should therefore be used which is
assim |l ated, and appropriated by the vital functions, with
the | east expenditure of vital power. p. 184, Para. 1
[ HANDBOCK] .

392. What, aside fromspirituous |liquors, nmay be
considered the nost injurious stinmulants? p. 184, Para. 2,
[ HANDBOOK] .

Tea, coffee, tobacco, nustard, cayenne, black pepper,

al | spi ce, cinnanon, cloves, mace, nutneg, ginger, &. O
all these the best physiological rule to adopt in regard to
their use is -- "The less the better."” p. 184, Para. 3,

[ HANDBOCK] .



393. What food is supposed by npbst persons to be the nost
nouri shing and invigorating? p. 184, Para. 4, [HANDBOX].

The flesh of animals. p. 184, Para. 5, [HANDBOCXK].

394. |Is neat nore nutritious than vegetable food? p. 184,
Para. 6, [ HANDBOX] .

The abl est and nopst accurate chemi sts of the present age
have shown by actual experinent that the various kinds of
fl esh neat average about twenty-five parts of nutrinment out
of every hundred parts, while rice, wheat, peas, and beans,
afford fromeighty to ninety per cent. Potatoes, ranking
first anmong the edible roots, afford about twenty-five per
cent of nutrinment, being quite as nutritious as neat. A
pound of rice contains nore nutritious matter than three
pounds of the best butchers' neat; and three pounds of good
wheat bread contains nore than six pounds of flesh; and
t hree pounds of potatoes as nuch as the sanme anmount of
fl esh. Farinaceous seeds contain nore nutrition than other
kinds of alinment, which is probably the reason they have
been called the "staff of life." p. 184, Para. 7,

[ HANDBOCK] .

If flesh neat is | ess nourishing, may not the innutritious
matter connected with it help the work of digestion? p.
185, Para. 1, [HANDBOXK].

No; the nutrinment connected with the neat is nore
stinulating in proportion to the amount of nutrinent it
affords, than a vegetable diet. Al the fluids and
subst ances el aborated from bl ood nade from flesh-neat, are
nore exciting to the parts on which they severally act, and
cause a greater rapidity of vital action and expenditure in
the whole system than is effected by the use of pure and
proper vegetable food. The pulse in a robust person, who
lives on a vegetable diet, is fromten to thirty beats | ess
per mnute than that of one living on the ordinary highly-
seasoned neat diet. Meat causes a great expenditure of
vital power in its digestion, and hence, |eaves the
di gestive organs nuch exhausted after the performance of
their duties. So that, although neat may pass through the
human st omach qui cker than sone vegetabl es, and
consequently has generally been considered easier of
digestion, it is actually the nost difficult to digest. p.
185, Para. 2, [ HANDBOXK] .



It is because a greater draft is nmade on the vital
energies to digest neat than vegetables, that a greater
degree of exhaustion is felt in the epigastric region, when
the food has passed fromthe stomach into the intestinal
canal , and why persons using flesh-neats suffer nore
di stress from hunger when they pass their usual neal hour,
t han those who subsist on a pure vegetable alinment. p.

185, Para. 3, [ HANDBOX] .

396. What kind of diet has the preference in proportion to
its anount of nutrition? p. 186, Para. 1, [HANDBOCK].

That whi ch exhausts the vital powers the |east. Actual
experinment has shown, that, although a pound of unbolted
wheat -nmeal bread contains only about three tinmes as much

nutri ment as one pound of neat, it wll actually sustain a
man accustoned to such a diet |onger and better than four
pounds of meat will sustain a man in simlar strength,

accustonmed to neat diet. Persons subsisting on a well -
chosen vegetabl e diet can endure protracted | abor, fatigue,
and exposure, much | onger w thout food, than they who
subsi st nostly or entirely on flesh-neat. p. 186, Para. 2,
[ HANDBOCK] .

397. But, if this is correct, why do those who | eave off
fl esh-eating and subsi st on vegetables feel weak and

| angui d when they nake the change? p. 186, Para. 3,

[ HANDBOOK] .

It is because the flesh neat is nore stinulating, and that
whi ch we suppose to be strength is only actually the
whi ppi ng-up of our energi es under the spur of stinulants.
The system too, may not be accustonmed to this kind of
diet, and, as it requires a different kind of gastric juice
to digest vegetable than it does to digest aninmal food, a
l[ittle time is requisite that the stomach may adapt its
secretions to the new diet. p. 186, Para. 4, [HANDBOXK].

For this reason a change of this kind should not be
suddenly made. Wil e such changes are being nmade, the
person should be extrenely careful not to exhaust his
energi es by over-laboring, either nmentally or physically.
In all changes of diet, the new kind shoul d be partaken of
sparingly at first, and the anount gradually increased,
until finally the new nay entirely take the place of the
ol d. The reason many persons nmake thensel ves sick in using



green peas, corn, beans, &c., is not because these articles
are thensel ves injurious, but because they eat |argely of

t hem before the stomach and alimentary tube have becone
adapted to them p. 186, Para. 5, [HANDBOXK].

398. What is the effect of causing the body to flesh up
qui ckly and grow rapidly? p. 187, Para. 1, [HANDBOXK] .

It rapidly expends the resources of the vital
constitution, increases the danger of disease, and shortens
life. The truth is, that which grows quickly decays
qui ckly, or as the old adage says, "soon ripe, soon
rotten.” The nore stinmulating the diet, the nore rapidly
the changes in the structure of the body take place; hence,
as neat is nore stinulating and heating than veget abl es,

t he devel opnent and growth of the body will be slower with
the vegetabl e-eater than with the neat-eater, and his life
longer. Not only is this the case, but nuscle that is

sl ow y devel oped has nore firmess of texture; hence,
greater strength, and nore power of endurance. Therefore,
nmuscl e fornmed of vegetable alinent has the preference. The
sane effect is produced in the devel opnent of the nervous
tissue. That fornmed from pure vegetable alinment is
suscepti bl e of higher sensorial power and activity than

t hat organi zed from bl ood forned of flesh-neat; so the

m nds of vegetable-eaters -- other habits and health being
equal -- are nore cheerful, stronger, and capable of nore
protracted efforts than flesh-eaters. Not only have we the
case of Daniel and his fellows, in confirmation of this
fact, but those of Sir Isaac Newton, and scores of others,
as well as the great contrast in the intellectual powers of
t hose nations who subsi st on vegetabl es and those who live
on neat, oils, &. p. 187, Para. 2, [ HANDBOCK] .

399. What ot her great objection have you to the use of
flesh-neat as an article of diet? p. 187, Para. 3,
[ HANDBOCK] .

Its great liability to be itself diseased, and thus
inparting directly to the bl ood and tissues of the body
scores of diseases with their attendant evils. The very
process of fattening animals tends to cause a coll ection of
adi pose matter in their bodies. This is a fruitful source
of disease to the animal. It is a matter of no uncommon
occurrence for hogs to be killed -- in Wstern phrase --
"to save their lives." Few aninmals are prepared for the
city markets whose livers, or sone other parts, are not



nore or less affected with di sease. The greatest difficulty
in the matter is, persons buying such neat know not in what
condition it was killed -- whether in a heated, over-
driven, angry condition; or whether in disease or health.
The safest rule to follow, if persons nust eat neat, is to
select wild gane, and avoid all neats not dressed under
their own inspection. For nyself, | choose rather to live
on the products of the vegetable kingdom p. 188, Para. 1,
[ HANDBOCK] .

400. What kinds of food are the nost objectionable? p.
188, Para. 2, [ HANDBOXK] .

Those containing animal fat, oils, and nelted butter, wth
several kinds of fish, as eels, sprats, salnon, and
herring. p. 188, Para. 3, [HANDBOCK].

401. Wiy are butter and animal oils and fats,
obj ectionable as articles of food? p. 188, Para. 4,

[ HANDBOOK] .

They are too concentrated for human alinent. They are but
slightly nutritious, and are filled with inpure material,
conmparing very well with venous blood for inpurity. They
contai n about 80 per cent of carbon, and hence, furnish
additional labor to the lungs to expel this fromthe
system Butter, when taken into the system takes the form
of an animal oil. These oils float upon the top of the
food, and remain in the stomach till all the other portions
of food have been chyni fied and passed fromthe stonach.
Hence, they are liable to generate rancid acids in the
stomach, and even when the food has passed fromthe
stomach, these oils are not digested until bile -- in the
unnatural way nmentioned in the |ast chapter -- passes from
t he duodenumto the stomach, and turns the oil into a
saponaceous substance before it can be acted upon by the
gastric juice, and digested. Butter, if used at all, should
be made fromthe mlk of healthy cows, and used only when
it is new and sweet, and but very slightly salted. It
shoul d never be used in a nelted form nor upon anything
hot enough to nelt it. p. 189, Para. 1, [HANDBOCK].

402. |If butter is unhealthy, should mlk or cream be used?
p. 189, Para. 2, [HANDBOCXK].

M | k, although about seven-eighths water, affords nore
nutrinment to the systemthan butter or hog's lard. Although



it is an animal secretion, it cannot really be called an
animal food; yet it is nore easily affected by the genera
heal th and food of the animal producing it than any other
secretion of the body. The child nay be affected by

i njurious drugs, stimulants, and inproper food of the

not her, while she herself experiences but little
difficulty. p. 189, Para. 3, [HANDBOX] .

When mlk is pure, and fromhealthy cows, it is the best
formof food aside fromvegetables, especially for
children. And except in diseased states of the digestive
organs, its noderate enploynent is attended with no
i nconveni ence; yet in many diseases it is indispensably
necessary to prohibit entirely the use of mlk, especially
if the disease is of an inflanmatory character, or one
whi ch increased excitenent will aggravate. p. 189, Para.
4, [ HANDBOCXK] .

403. What is the best mlk? p. 190, Para. 1, [HANDBOX].

That procured from healthy cows, which, during the season
of grazing, run at large in the open field and crop their
food froma pure soil; and during the winter are fed on
good hay, and, if housed at all, are kept in clean and
wel | -ventil ated stables, and every day thoroughly curried
and cl eaned, and supplied with pure water for drink, and
suffered to take regul ar exercise in the open air. p. 190,
Para. 2, [ HANDBOX] .

404. VWhat do you say of crean? p. 190, Para. 3,
[ HANDBOCK] .

When it is sweet it is perfectly soluble in water, and

m xes freely with the fluids of the nmouth and stonach; and
therefore, if it is free fromany del eterious properties,
is far | ess objectionable than butter as an article of
diet. p. 190, Para. 4, [HANDBOX].

405. What of cheese as an article of diet? p. 190, Para.
5, [ HANDBOOK] .

Cheese is always nore or less difficult of digestion,
besi de being frequently col ored by poi sonous substances, as
annato, arsenic, &. O d cheese should never be used.
Cheese not nore than three nonths old nade of mlk from
whi ch the cream has been nostly taken, is nost easily
di gested. But, of cheese in general, it would be well for



all to keep in mnd the old adage, p. 190, Para. 6,
[ HANDBOCK] .

"Cheese is a mghty elf, Digesting all things but itself."
p. 190, Para. 7, [HANDBOX].

A d cheese is exceedingly obnoxious as an alinment. p.
191, Para. 1, [HANDBOXK].

406. What of curds, and Dutch cheese? p. 191, Para. 2,
[ HANDBOOK] .

Curds made of fresh mlk, and pot-cheese nmade of mlk as
soon as it sours, before it becones bitter, are not very
obj ectionable. p. 191, Para. 3, [HANDBOX].

407. What of soups? p. 191, Para. 4, [HANDBOX].

Fl esh soups are very objectionable fornms of animl food.
Soups in general are too conplicated to be healthy. Flesh
broths are sinply water holding in solution the nutrient
particles of the flesh nmeat in a very concentrated form
The first process of digestion, when this food is received
into the stomach, is for the absorbents to take up all the
water it contains; and as it has been swall owed quickly
W t hout mastication, and unmngled with saliva, it is left
dryer than alinment which requires chewi ng, and hence is
difficult of digestion. p. 191, Para. 5, [HANDBOXK].

408. What have you to say of fish? p. 191, Para. 6,
[ HANDBOCK] .

The flesh of healthy fish is |l ess exciting, and | ess
nouri shing than beef, nutton, and other animals. Snoked
fish, and in fact, salt snoked neats of any kind are very
difficult of digestion. Salt fish should not be eaten.
Fresh scale fish, recently taken fromthe ocean, or from
rivers of pure water, or fromrunning streans, or from
| akes with inlets and outlets of running water, are the
| east objectionable of any. Al shell-fish, including
oysters, are objectionable as articles of diet. They
contain only about 12.5 per cent of solid natter, but very
little nutrition, and are very difficult of digestion. They
di gest the nost readily when eaten raw. Lobsters, and al
fish not having fins and scales, are hard of digestion. W
suppose they were forbidden in the instruction given to
Moses because they were not adapted to nman's nature. p.



191, Para. 7, [HANDBOOK] .

409. Are eggs a proper article of food? p. 191, Para. 8,
[ HANDBOOK] .

Eggs are nore aninmalized, and nore exciting to the system
than m | k. Eggs, fresh and good, raw or rare-boiled,
Wi thout the use of fat or oily nmatter, are noderately
nutritious, and easy of digestion. Poached eggs are very
pernicious. Eggs hard-boiled or fried, are extrenely
difficult of digestion. Persons whose di seases are such
that they cannot use mlk, may suffer the sane
i nconveni ence fromthe use of eggs, and would do better to
| et themalone. p. 192, Para. 1, [HANDBOX] .

410. |Is the eating of common salt any great advantage to
the human systenf? p. 192, Para. 2, [HANDBOCK].

It is not, being innutritious, and indigestible. It is
irritating, and its presence in the systemtends to produce
chronic debility, and di sease of the stomach, intestines,
absorbents, veins, heart, arteries, and all other organs of
the system retarding those functions by which the vital
changes are effected. If, then, salt is used at all, it
shoul d be used very sparingly. It is argued that deer and
sone ot her herbivorous animals go in search of salt and
bracki sh water. It should be observed by those raising this
obj ection, that these aninmals who frequent salt water pools
only do so in warm weat her, and even then only seek it when
they are diseased by wornms, bots, or grubs in the
alinmentary cavity. So it is not sought by them as seasoning
to their food, but nerely as a nedicine. p. 192, Para. 3,

[ HANDBOOK] .

411. What are considered to be the organic acids? p. 192,
Para. 4, [HANDBOXK].

The acetic, citric, tartaric, nmalic, oxalic, and lactic.
They all exist in those fruits and vegetabl es which nature
has provided for our nourishnment, except the acetic acid,
whi ch, |ike al cohol, seens to be the result of decay,
instead of formation. It is a nmatter of doubt with nmany
aut hors whether acetic acid is really an organic acid in
t he human body. p. 193, Para. 1, [ HANDBOX].

412. If acid is needed in the system is not vinegar
heal t hful ? p. 193, Para. 2, [HANDBOXK] .



Vi negar, |ike alcohol, is a product of fernentation, and
it is very debilitating to the human stomach. p. 193,
Para. 3, [HANDBOX].

413. What fruits are considered nost whol esone? p. 193,
Para. 4, [HANDBOX] .

Appl es, pears, quinces, peaches, nectarines, apricots,
cherries, currants, gooseberries, whortleberries,
cranberries, grapes, strawberries, raspberries,
bl ackberries, oranges, |lenons, |ines, citrons, nelons,
squashes, punpkins, figs, tomatoes, mnul berries, pine-
apples, &. p. 193, Para. 5, [HANDBOX].

414. What vegetables afford the purest alinment? p. 193,
Para. 6, [HANDBOCK].

The seeds are wheat, oats, barley, rye, rice, Indian-corn,
peas, beans, and various kinds of nuts. Anong the roots are
the potato, turnip, carrot, beet, parsnip, artichoke, &c.
Oni ons, | eeks, asparagus, cabbage, and many ot her | eaves,
are consi dered whol esone. p. 193, Para. 7, [HANDBOX].

415. What is the best condition in which fruit can be
eaten? p. 193, Para. 8, [HANDBOX].

As nearly as possible, whether raw or cooked, it should be
eaten in its natural state, free fromspices. It should

al so be eaten at our neals, with our food, as a portion of
the meal, and not between neals, or as a dessert after we
have eaten sufficiently of sonething else. p. 193, Para.

9, [ HANDBOXK] .

416. Aside fromthe healthful building up of the system
is there any peculiar benefit experienced by the vegetabl e-
eater? p. 193, Para. 10, [ HANDBOXK] .

Careful experinent has shown that the bodies of those that
subsi st on a vegetable diet, their other habits being
right, are not only healthy, but their bodies are but
little affected by prevailing epidem cs, and contagi ous
di seases. So we nmay conclude that the systens of such are
better prepared to resist disease than that of the neat -
eater. p. 194, Para. 1, [HANDBOX].

417. |s sugar healthful? p. 194, Para. 2, [HANDBOCXK] .



In the shape of candies it is very unwhol esone. Sugar is
hi ghl y carbonaceous, affording but little nourishment to
the system Mst of the refined sugars have a consti pating
effect on the bowels. The best article of sugar is a pale
yellow, with large, clear, brilliant crystals. A good syrup
can be made by dissolving two pounds and a half of sugar in
a pint of pure soft water. p. 194, Para. 3, [HANDBOX].

418. What have you to say in regard to the proper anount
of food to be eaten? p. 194, Para. 4, [HANDBOX] .

Care should be taken to eat no nore than is needful to
meet the wants of our bodies. To place in our stomachs a
great ampunt of food inparts no nore nutrition to the body,
while it inmposes upon it an extra anmount of | abor,
debilitates the stomach and produces indigestion. An
active, out-of-door |aborer can dispose of nore food than
t hose of sedentary habits. By carefully watching their own
feelings all can readily decide on a proper anount of food
to sustain their bodies w thout producing a sense of
oppressi on. Persons who have passed the tinme of their neal
and get very hungry are liable to indulge in excessive
eating. In such cases do not allow yourself to eat any nore
than at an ordinary neal. p. 194, Para. 5, [HANDBOC].

419. What should be the general habit at table? p. 194,
Para. 6, [ HANDBOX].

Never take the nmeal in a hurry. Chew the food thoroughly,
and swallow it slowy. Let the table be a place of
pl easantry, cheerful ness, and social enjoynent. Ever
remenber the saying of Lord Bacon; "If you would live |ong
and enjoy |life, be cheerful at your neals, and on going to
bed."” p. 195, Para. 1, [HANDBOXK].

420. What are the proper tinmes of eating? p. 195, Para.
2, [ HANDBOXK] .

It was said in the |ast chapter that food should not be
i ntroduced into the stomach oftener than once in six hours,
not meaning to be understood, however, that the human
stonmach needed food every six hours in the twenty-four, but
that, whether we take two or three neals, they should be at
| east six hours apart. We should scrupulously, and rigidly
avoi d partaking of the | east particle of alinment at any
time except with our regular neals. Those of strong



di gestive organs, may not, for a tinme, discover any

i nconveni ence in eating between neals, yet this is set down
by the best of authors as one of the nost fruitful causes
of dyspepsia. Sooner or |later those who eat thus at random
will have all the horrors of dyspepsia upon them To avoid
this, they nust turn fromthis evil practice. p. 195,

Para. 3, [HANDBOXK] .

421. How many neals a day should we eat? p. 195, Para. 4,
[ HANDBOOK] .

Qur neal s should be taken, as nearly as possible at the
sane hours each day. They should not be so far apart as to
cause us to overeat. p. 195, Para. 5, [HANDBOXK] .

They shoul d not be so near together as to introduce food
into the gastric cavity before that already there is

di gested. The welfare of the human constitution requires at
| east two regular neals in the twenty-four hours. Those
accustomed to a vegetable and fruit diet, who are of
sedentary habits, can very soon accustomthenselves to two
nmeal s a day wi thout any inconveni ence. These neals should
be at about 7 AM, and at 1 or 2 P.M Farners who have
beconme accustoned to the change will experience no

i nconveni ence in restricting thenselves to two neals a day,
if they are tenperate in the nunber of hours they | abor. If
farmers think they nust have three neals, the best tines to
take them are at 6 AM, 12 M, and 6 P.M In this case
their supper should consist of a small anmount of plain
sinmpl e food. Those however who find their sleep disturbed,
and their stomachs and nouths tasting bad in the norning,
woul d do better to resort to noderation in their |abor, and
abstain fromtheir third neal. p. 195, Para. 6

[ HANDBOOK] .

422. How often should nursing children be fed? p. 196,
Para. 1, [HANDBOXK] .

Once in three hours is as often as children should be
nouri shed. Wen they are old enough to eat solid food, they
should eat three or at nost four regular neals a day until
they are two or three years of age, when they nay safely be
brought to two neals a day. They shoul d never be allowed to
take a norsel of food except at their regular neals. p.
196, Para. 2, [HANDBOCK].

423. What is the best substitute for the nother's mlk for



a nursing child? p. 196, Para. 3, [HANDBOXK].

Not hi ng shoul d be substituted, if the nother be healthy;
but if substitutes nust be had, take good wheat, clean and
dry, but let it be ground without bolting, put a
t abl espoonful of this into a pint of pure water, boil it
about fifteen mnutes, and add to it one pint of good, new
mlk froma young healthy cow, fed on hay or grass. The
m | k should not be changed for that of any other cow, if it
can be avoi ded. Wen children are weaned, good coarse wheat
bread, good new m |k diluted with about half as nuch pure
soft water, boiled, and a proper supply of ripe fruits in
their seasons, should constitute their diet. p. 196, Para.
4, [ HANDBOOK] .

424. How should we proceed in case of |oss of appetite?
p. 196, Para. 5, [HANDBOCOK].

If we have no desire for food at the regular tinme for a
meal , it is better to nearly abstain fromfood till the
next regular neal -tine arrives. p. 197, Para. 1,

[ HANDBOCK] .

425. After fasting, how shall we proceed? p. 197, Para.
2, [ HANDBOOK] .

Eat lightly of food at the first neal and return gradually
to the accustoned anobunt of food. The noderation of the
return to the usual anount may be in proportion to the
| ength and severity of the fast. p. 197, Para. 3,

[ HANDBOOK] .

426. \What is the nost whol esone drink for man? p. 197,
Para. 4, [HANDBOX] .

Filtered soft water. This should be used, not to wash down
the food, but to quench the thirst. Water should be cool
but not very cold, or iced. Hot water is very debilitating
and weakening to the stonmach. Beer, soda, and all kinds of
m neral waters should be carefully avoi ded. Excessive
drinking, even of pure water, is weakening to the system
as it inposes additional |abors upon the absorbing and
elimnating organs. Food of an exciting and irritating
kind, as that filled with salt and other seasonings, wll
call for excessive drinking, and for these reasons all such
food shoul d be avoided. p. 197, Para. 5, [HANDBOCK].



427. What is the best habit to observe in regard to
drinking water? p. 197, Para. 6, [HANDBOCK].

The best time for drinking water is undoubtedly when the
stomach is enpty -- on first rising in the norning, and
hal f an hour or an hour before neals, or three or four
hours after a neal. There may be conditions of the stonmach
which require drink at neals, but, as before said, this
shoul d be done when the food is out of the nouth, and not
to wash down the food. Those who have weakened their
di gestive powers so that their stomachs wll not bear cool
wat er, should comrence with a small quantity, gradually
i ncreasi ng the anount, and thus accustomthenselves to its
use. p. 198, Para. 1, [HANDBOXK] .

Chapter 10. M SCELLANEQUS | TEMS. p. 198, Para. 2,
[ HANDBOOK] .

What has been the common theory in relation to the
production of animl heat? p. 198, Para. 3, [HANDBOXK].

That the production of aninmal heat was a nere chem cal
process; the lungs serving as a stove, or fire-place, and
t he carbonaceous substances of the food serving as fuel,
"to be burned in the lungs." If this were the correct
t heory, corpul ent persons, who are surcharged w th carbon,
shoul d bear cold better than | ean persons, who have but
little of it in their bodies; but such is not the fact.
Agai n, the carbonic-acid gas, which is expelled fromthe
| ungs, instead of being produced in the lungs is really --
a large portion at least -- forned in the tissues of the
body distant fromthe lungs. p. 198, Para. 4, [HANDBOCK].

What woul d be the fact, if the above theory of animal heat
were correct? p. 198, Para. 5, [HANDBOX].

That those eating fat, blubber, oil, &., would have the
greatest anount of heat in their bodies, and hence be the
best prepared to resist cold. But the facts in the case are
just the reverse: the man who is fully accustoned to a pure
veget abl e diet, can endure severe cold, or bear the sane
degree of cold nuch longer, than the man who is fully
accustonmed to a flesh diet. In the coldest parts of Russia,
t he peopl e subsi st on coarse vegetabl e food, and are hardy
and vigorous. The same is true of Siberia. Exiles there,
accustonmed to a vegetable diet, endure the severities of
the climate the best. p. 199, Para. 1, [HANDBOOXK].



How i s ani mal heat produced? p. 199, Para. 2, [HANDBOXK] .

It is probably a vital function, depending i mediately on
the vital properties and functional powers of the nerves of
organic life. Heat is probably not peculiar to any
particul ar part of the system but is as universal as the
di stribution of the nerves of organic |ife and the bl ood-
vessel s. The conbi nati on of oxygen with carbon in all the
ti ssues of the body is undoubtedly a source of aninmal heat,
in conmmon with all the organic functions and chem cal
changes which take place in the body. The great regul ator
to the heat of the body is a healthy skin. p. 199, Para.
3, [ HANDBOOK] .

What do you say in general of the use of fire in heating
the body? p. 199, Para. 4, [HANDBOXK] .

Its effect is to relax and debilitate the system and
di m ni sh the power of the body to regulate its own
tenperature. p. 199, Para. 5, [HANDBOX].

As far as possible we should |l et our bodies be warned by
their own vigorous calorific function. Let fire be used
only as a necessary evil. Do not expose the body to unequal
tenperatures at the same tine, or to powerful heat on one
side, and cold on the other. Let the tenperature of your
roombe mld and equal in every part, ranging from55
degrees to 70 degrees, according to the health and bodily
vigor of the person. p. 199, Para. 6, [HANDBOX].

What is requisite to the due regulation of the ani mal
tenmperature? p. 200, Para. 1, [HANDBOCK].

Good digestion, free respiration, vigorous circulation,
proper assimlation, and perfect depuration, or in short, -
- good health. p. 200, Para. 2, [HANDBOCXK].

433. What further is essential to the proper performnce
of the organic functions, and the generation of ani nmal
heat? p. 200, Para. 3, [HANDBOXK].

That the body should be regularly and systematically
exerci sed. The health of the whole body depends on the
fluids of the body being kept in constant notion; that the
grand vital circulation nay be kept up, a proper supply of
bl ood be carried to every part, and the vital changes be



acconplished with perfectness. If exercise is neglected,
the body will becone feeble, and all its physiol ogica
powers will be dimnished; but if exercise is regularly and
properly attended to, the whole systemw || be invigorated,
and fitted for useful ness and enjoynent. p. 200, Para. 4,
[ HANDBOCK] .

434. What do you say in relation to proper tinmes of
exercise? p. 200, Para. 5, [HANDBOCK].

The nost severe and active exercise should never be
performed on a full stomach, nor imedi ately before or
after a neal. A laboring man who takes his neals at the
regul ar hours we have reconmended, and retires and rises at
regul ar and early hours, would do well to exercise
noderately an hour or so before breakfast, performtheir
har dest | abor between breakfast and di nner, and work
noderately again after dinner. Mich evening work is a
violation of nature. Persons of sedentary occupations
shoul d choose such out - of -door exercises as they can
habitually and regularly attend to. Their nobst active
exerci se shoul d take place at those tines in the day when
the stomach is partially enpty. Evening exercise is not
obj ectionable for them p. 200, Para. 6, [HANDBOCK].

435. VWhat is essential to secure the full benefit of
exercise? p. 200, Para. 7, [HANDBOC].

It is essential that it should be coupled wth an object
of either utility or anmusenent. Sone useful business
pursuit which requires, and hence secures, attention and
| abor during several hours of the day -- according to the
strength -- is essential to the best sanitary condition of
the body. If your exercise is sinply wal king, don't go into
it with a nonotonous drudge, but have sone object before
you, and let your mnd drop the train of thought which has
sufficiently taxed it. Walk with sonme one; walk with
cheerful ness, and intersperse it, if strong enough, wth
runni ng a short race, seeing who can run or pace to a given
poi nt the quickest. Four hours of daily | abor on the soi
is probably the best thing to invigorate the body and m nd
of those of sedentary habits. p. 201, Para. 1, [HANDBOCK].

"Qther creatures all day |ong Rove idle, and unenpl oyed,
and |l ess need rest: Man hath his daily work of body or mnd
Appoi nt ed, which declares his dignity, And the regard of
Heaven on all his ways; Wile other aninmals inactive range,



And of their doings God takes no account."” p. 201, Para.
2, [ HANDBOXK] .

436. What is the conparative difference between those who
exercise, and those who do not? p. 201, Para. 3,
[ HANDBOOK] .

If man takes too little voluntary exercise, he suffers; if
his exercise is too excessive, he also suffers. The
suf ferings of excessive exercise bear no proportion to
those resulting frominactivity. A man greatly abbreviates
his life by over-toiling, and yet, for the nost of his
life, may have a cheerful m nd, good health, and sweet
sl eep. But a |ack of exercise, connected, as it often is,
wi th excessive alinentation, and other dietetic errors,
produces the nost intol erable of human m series. Tenperance
inthis mtter, then, wll pronote health, happi ness and
| ength of days. p. 202, Para. 1, [HANDBOCK].

437. What is especially essential to the health of
children? p. 202, Para. 2, [HANDBOC].

The wel fare of the body, especially of children, demands

t hat each part should be duly exercised. Children are
instinctively inclined to action, and the symetri cal

devel opnment of their bodies requires nuch exercise in the
open air. It is unnatural and inproper to keep themin a
state of confinenent or inaction for any considerable tine.
Grls should be allowed to exercise as freely, in open air
while their bodies are growi ng, as boys. Avoi d rocking
young children to keep themquiet, or to get themto sl eep.
When they begin to notice things, give themplenty of room
on the snooth floor, with plenty of playthings, anything
with which they will not injure thenmselves. p. 202, Para.
3, [ HANDBOXK] .

438. \Wat of the exercise of aged people? p. 202, Para.
4, [ HANDBOXK] .

Aged people, after they have retired fromthe active

enpl oynents of life, nust keep up their regul ar exercise,
or they will soon becone feeble and infirm Wl king and
horse-back riding are anong the best nodes of exercise for
the aged. p. 202, Para. 5, [HANDBOX].

They al so shoul d connect cheerful ness with their exercise.
Exercising the nental, as well as the bodily powers, serves



in no small measure to preserve |ife and enjoynment with the
aged. p. 202, Para. 6, [HANDBOXK] .

D sease. p. 203, Para. 1, [HANDBOX].

439. What may di sease in general terns be called? p. 203,
Para. 2, [HANDBOCXK] .

Disease in its incipient state, as a general fact, may be
said to be nothing nore than an excessive healthy action of
nature in resisting norbific or irritating causes. This
action continued too long brings the overacting part into a
nmor bid condition, and may invol ve the whole systemin
synpathetic irritation. Al that nature asks to cure such
conditions is to have the disturbing causes which produce
this norbid condition renmoved. Chronic diseases result, if
the disturbing cause is not renoved, in the change of
structure of the parts of the system acted upon. If the
di sturbi ng causes are renoved before change of structure
t akes place, the diseased action of the part will not |ong
continue, but nature will at once commence its restorative
work. p. 203, Para. 3, [ HANDBOXK] .

440. What are the nost fruitful sources of disease? p.
203, Para. 4, [HANDBOX].

In general, diseases are produced by bad air, inproper
light, inmpure and inproper food and drink excessive or
defective alinentation, indolence or over-exertion, and
unregul ated passions. p. 203, Para. 5, [HANDBOX].

441. What, then, are the conditions of the body in
di sease? p. 203, Para. 6, [HANDBOC].

| mpure bl ood, unhealthy secretions, obstructions in the
capillary vessels, excessive action in sone parts or
organs, with deficient action in others, unequal
tenperature, or in other words, a |oss of balance in the
circulation and action of the various parts of the vital
machi nery, producing great discord in sone portions of it,
and nore or less disorder in all. p. 203, Para. 7,

[ HANDBOOK] .

442. 1s pain always manifest in the part affected? p.
203, Para. 8, [HANDBOX] .

It is not. It requires considerable skill and experience



totell, in all cases, by the pain, just where the disease
is located. Pain produced by sone diseases of the liver is
i ndi cated by a pain under the shoulder. H p disease is
frequently first perceived by a pain in the knee. A norbid
condition of the stomach and |iver may be perceived first
by pain or soreness in the head. p. 204, Para. 1,

[ HANDBOCK] .

443. What is the first effort to be made in paving the way
for the restoration of natural action in the body? p. 204,
Para. 2, [HANDBOCXK] .

To renpve obstructions, wash away inpurities, supply

heal thful nutrinment, regulate the tenperature, rel ax
intense, and intensify torpid action. Water with its proper
acconpani ments, air, light, food, tenperature, exercise and
rest, must best answer nature's demands in this work. p.
204, Para. 3, [HANDBOX] .

444. Can nedici nes of any kind effect what the system
needs in case of diseased action? p. 204, Para. 4,
[ HANDBOOK] .

Medi ci nal drugs can never acconplish this work. They nay
suppress a synptom renove a pain, transfer an irritation,
excite a new vital resistance, produce another obstruction,
and so divide the organic struggle between two points, and
di minish vital power to resist disease and cause pain, by
increasing vital expenditure. Let it always be borne in
mnd that all nmedicine is initself an evil, and its own
dire effects on the living body are in all cases, wthout
exception, unfriendly to life. In every case, to a greater
or less extent, it wears out life, inpairs the
constitution, and abbreviates the period of human
exi stence. p. 204, Para. 5, [HANDBOX].

Still, in the present condition of human nature, there are
some cases of disease in which nedicine, to sone extent, is
i ndi spensably necessary to the salvation of human life, but
in these cases it nust be regarded as a necessary evil.
That physician who uses the | east nedicine is the best
friend to man's physical interests. p. 204, Para. 6,

[ HANDBOCK] .

445, What can you say of the effect of the passions on the
general health of the body? p. 205, Para. 1, [HANDBOCK].



Al'l excessive nmental irritations, as anger, grief, and
despondency, are injurious to the body. In about the sane
ratio do lustful feelings and habits debase man and
underm ne his health. The young man or worman who woul d have
a synmmetrically-forned body, strength of m nd, and a
constitution capable of enduring the | abors incident to
even a tenperate life of man or wonmanhood, should avoid the
secret evil habits and vices of youth with the sanme dread
that they would the bites of the nost venonous reptiles. Do
not sin against God and your own soul by destroying
yourself. p. 205, Para. 2, [HANDBOCX].

I ndex. p. 205, Para. 3, [HANDBOXK].

N. B. The nunbers used in this index refer to the nunber
of the question, and not to the page, unless so specified
with the nunber. p. 206, Para. 1, [HANDBOCK].

ANATOWY, use of the term 5; how treated in this work, 6.
---Adam s apple, 314. ---Atlas, what, and why so call ed,
51, 52. ---Appetite, howto treat the | oss of, 424, 425. --
-Arteries, description of, 168-171; nuscul ar coat of, and
its use, 171; nunmber of, 172; where placed, 173; how to
know when one is cut, 174; how to check blood from 174;
course of in the system 175; illustration of, 177, Fig. X
p.71;.71; nore branches of than main tubes, 178; connection
bet ween them and why, 179; pul nonary, and their use, 180,
181; term nation of, 182. ---Air, inmpure, 327. ---Acids,
organi c, 411; vinegar, 412. ---Alinment, canal of, 334; the
mout h, as a part of, 335; description of alinentary tube,
351; how this tube is lubricated and preserved frominjury,

352. ---Aninal structures, formation of, 22. ---Auricles of
heart, 154; necessity of two sets, 160. ---Alcohol, how
produced, and how it affects the body, 387. ---Arbor vitae,
261. ---Absorbent vessels, 219, 223; action of, 224. ---

Abdom nal cavity, its contents, 24, 331, 332; Fig. XIX p.
159; viscera of, 330. BATH NG benefit of, and rules for,

305, 306. ---Brain, where situated, 247; size and
construction of, 248, ---249; conpared with size in other
animals, 249; two in man, and reason why, 250; illustrated,

Fig. XIV, p. 105; explanation of Figure, 251; not all in

t he head, 252; coverings of, 255; parts of, 256, 257;
function of, 265; effect when injured, 266; inactive in

sl eep, 267; strengthened by proper use, 271; how protected
fromjars, 272; surface of brain, 273. ---Breathing,
process of described, 320. ---Bile, its use in the system
360. p. 206, Para. 2, [HANDBOX].



Bones, how fornmed, 32, 34; marrow of, 33; strength of, 86;
how weakened, 37; how injured, 38, 44; position and nunber
of , 40, 41, 47; kinds of, 42; in old persons, 45; first one
har dened, 43; illustrated, 45, Fig. |, p.24; weight of, 46;
of face, 60; of ear, and use of, 61; of tongue, 62; of
upper extremties, 95; of lower extremties, 98; sesanvid,
99; in pairs, 100; why nostly cylindrical, 111;

di sl ocations of, 113. ---Body, how conposed, 25; cubical
size of, 26; water principal elenent of, 26; how often
undergoes a change, 39. ---Blood, what forned fromit, 16;

conposition and col or of, 200-202; anount of in the body,
203; quality dependent upon the food, 208; how carried
t hrough the veins, 197; anount passing through the heart

per hour, 166; purification of, 325; illustrated, Fig.
XVIIl, p.153. ---Bowels, habits injuring action of, 372;
when shoul d be evacuated, 371. CARPUS, 96; illustrated,
Fig. IIl, p.37. ---Cartil ages, where placed, 109. ---

Capillaries, where placed, 183, 187; size and nunber of,
184; function acconplished in, 185; how blood is circul ated

in, 186. ---Caul, 370. ---Carbonic-acid gas, destroys life,
feeds vegetation, 21. ---Chest, 88. ---Chem cal elenents of
body, 29. ---Circulation, organs of, 151; central point of,

152; when, how, and by whom discovered, 194; how to hel p,
197; time of, in the system 204, 205; health is a healthy

circulation, 206; how to secure good, 207. ---Cold, who
endure best, 429. ---Colds, cause and cure of comon, 307,
308. ---Clothing, rules for, 309, 372. ---Chyle, what
produced from 15; how produces various structures, 22;
what it is, 221. ---Chynme, how produced in the stonmach

346, 347; what essential to good, 366. DI APHRAGM action
of, 322; illustrated, Fig. XVIl, p.151. ---Diet, effects of
change, and why weakeni ng, 397; care necessary in change
of, 397. ---Digestion, tinme required for food in the

stomach, 348; of air in lungs, 323; how acconplished, 323.
- --Duodenum 353; appendages of, 354; office and action of,
363. p. 206, Para. 3, [HANDBOX].

Drinking, with food, 339, 427; whol esonme and unwhol esone,
426; best habits in regard to, 427. ---Di sease, what it is,
439; the nost fruitful source of, 441; condition of body
when in, 441; how to cure, 443; effect of nmedicine in, 444,
p. 207, Para. 1, [HANDBOX].

EAR, construction of, 291; action of, 292; use of, 293;
di seases of, 294. ---Enanel of teeth, use of, 69; evil of
breaking it, 70. ---Excretions of the body, 28. ---



Exerci se, mnuscul ar, 144; healthful kinds of, 145; position
of body in, 146; tinme of, 282, 434; necessary, 433; howto
take, 435; inactivity conpared with, 436; for children,

437; for aged people, 438. ---Eye, described, 287; how
moi st ened, 288; tears of, how caused, 288; illustration of
action of, 289; care of, 290. ---Elenents, of food, 377,

378; nunmber of, found in human bodi es, 373; nunber that are
constituents of the body, 380, 381; proximte of the body,
386. ---Enploynent essential to health, 283. p. 208, Para.
1, [ HANDBOXK] .

FASCI E, position of, 148; two kinds of, 149, 150. ---Fat,
no excess of in health, 24. ---Fasting, how proceed after,
425. ---Faculties of living bodies, conpared with those of
veget abl es, 14. ---Flesh, not necessary as food, 384, 385;
not the nost nourishing food, 393, 394; cause and effect of
i ncrease of in the human body, 398. ---Felons, where
originate, and how to serve, 113. ---Fever-sores, where
seated, 113. ---Fluids of the body, 28. ---Fruits, kinds
whol esome, 413; best condition to be eaten, 415. ---Food,

good, essential to good bl ood, 208; how acted upon by
stomach, 344; change in, effected in stomach, 346; what
proper, 377; natural for man, 383; argunents of flesh-
eaters on, 384, 385; nmust not be all nutrition or too
concentrated, 387-390; stinulating not necessary, 391,

fl esh-neat not the nost nourishing, but stinulating, 394,
395; vegetable, its benefits, 396; diseased, 399; nost

obj ecti onabl e kinds of, 400; why butter, aninmal oils and
fats are objectionable as food, 401; what kind of butter
used, if any, 408; of mlk or creamas food, 402-404;
cheese and Dutch cheese as food, 405, 406; of soups, 407;
of fish, 408; of eggs, 409; of salt, 410; of organic acids,
411; proper anount of, 418; how to eat, 419; time of
eating, 420, 421; for nursing children, 422, 423. p. 208,
Para. 2, [ HANDBOX] .

GANGLI A of the brain, 262. ---G ands, salivary, their
position, office and action, 335, 336; Bruner's,

Li eberkun's and Peyer's, and their office, 354, 361. ---
Gastric juice, properties of, 338. ---@Gll bl adder, where
found, 357. p. 208, Para. 3, [HANDBOXK].

HAI R, description and care of, 302. ---Happiness, true,
how secured, 8-10, 13, 276. ---Head, nunber of bones in,
58. ---Heart, the central point of circulation, 152;

descri bed, 153; a double organ, 154; auricles of, 155;
ventricles of, 156; val ves of, 157, 158; course of bl ood



t hrough, 159; contractions of, how caused, 161; acts
continually, 162; how it rests, 163; nunber of beats per

m nute, 164; power of the heart, 165; anount of bl ood
passi ng through it per hour, 166; illustration, Fig. |X

p. 67, explained, 167; diseases of, 209. ---Heat of body,
how produced, 428-430; who endure cold the best, 429; fire
heat, how to be used, 431. ---Hygiene, neaning of term 4.
---Hunger, when nmanifested in healthy state of the stomach,
347, 427. p. 209, Para. 1, [HANDBOX].

| NSANI TY, causes of, 280. Intestine, small, 351; |arge,
and course of, 368; what essential to health of, 371. p.
209, Para. 2, [HANDBOX].

JEJUNUM and il eum description of, 364; their action, 365.
---Joints, position of, 101; nunber in the body, 102;

nmoti ons of, 103; construction of, 104; how held together,
105, 106; kinds of, 110. p. 209, Para. 3, [HANDBOX].

KI DNEYS, description and use of, 374, 375; capsul es of,
376. p. 209, Para. 4, [HANDBOX].

LACTEALS, description and action of, 215, 216. ---Larynx,
its construction and action, 313, 314. ---Life a forced
state, a battle against causes of death, 19. ---Liganents,
105; position of, 106, 107; consistency of in different
periods of |ife, 108. ---Liver, description of, 357, 358;
of fice of, 359; indications of inactive, 359. ---Lungs,

structure of, 318, 321; nucous nmenbrane of, 318; arteries
and veins of, 318; capacity of, 321; care of, 326; exercise
of for students and in-door |aborers, 326; diseases of,

329. ---Lynphatics, description of, 210; office of, 211,
origin and course of, 212; glands of, 213; construction of,
214; nunber and kinds of, 217; center of the system of,

218; how related to the venous system 220. p. 209, Para.
5, [ HANDBOXK] .

MASTI CATI ON, evils of inproper enunerated, 337. ---
Mesentery, description of, 215, note, and 367; office of,

333. ---Mesocol on, description and use of, 369. ---Mdulla
obl ongat a descri bed, 260. ---Medicines, effect of on the
system 444. ---Mnd affected by body, and how, 10, 277;
what it is, 274; despondency of, 277, 280; conparison of,
in vegetable and flesh-eaters, -eaters, 398. ---Morals,
correct depend on health, 10. ---Muth, office of in

al i mentation, 335. ---Micous nenbrane, in lungs, 318. ---

Muscl es, only elenent of notion in the body, 23; how act,



144; how conposed, and shape of, 115-117, 122; nunber of,
118; how nuch of the body is, 119; how noved, 120, 121;
appearance of fibers of, 123; nunber of kinds of, 124;
never restored when destroyed, 125; nuscles of head and
face, 126; illustrated, Fig. V., p.47; different groups of
in the body, and their use, 127-132; nuscles at term nus of
bowel s, 133; of leg, foot, armand fingers, 134, 135;
contraction of, 136; illustrated, Fig. VII., p.53; vessels
nouri shing, 138; pairs of, or antagonists, 139;
deconposition of, how supplied, 139; of alinentary canal,
140; how alinmentary act, 140; how to strengthen, 140;

di sadvant ageous action of, 141; illustrated, Fig. VIII.,
p.56; force used in action of, 141; rapidity of novenent,
142; how to keep heal thy, 143; exercise of, 144; use of the
systemof, 147. NAILS, growth, use, and care of, 303. ---
Nerves, systemof, what it is, 225; the man, 225; vitality
of, 226; in all organi zed bodies, 227; of trees, plants,
&c., 227; nunber of systens of, 228; structure of, 229;
size of conponent parts of, 230; center of energy of, in

t he body, 231, 232; solar plexus of, 232; branches of sol ar
pl exus, 233; organic nerves with their plexuses, or
presiding centers, 235, 237; effect of suspending the
action of organic and aninmal, 238; orders of organic, and
their use, 239; distribution of, 240; nourishnment of, 241;
when the mnd is conscious of the action of organic, 242;
ganglionic systemof, 243; illustrated, Fig. XIIl., p.100;
synpat hy of stomach with organic, 244, 245; cerebro-spinal
246; largest in the body, 253; use of, 254; order of
cerebro-spinal, 258; cranial, 260-263; illustrated, Fig.
XV., p. 109; description of nine pairs of cranial, 263;
description of thirty-one pairs of spinal, 264; connecting
link of the two systens of, 278; derangenent of organic
systemof, first affects the stomach, 279; consistency of,
281. p. 209, Para. 6, [HANDBOX].

Nl TROGEN, proportion in air, and in what proportion
supplied to the systemin the lungs, 323. ---Nourished, how
pl ants and bodies are, 14. ---Nutrition, nature requires
innutritious food with, and why, 388-390. p. 210, Para. 1,
[ HANDBOCK] .

OESOPHAGUS, description and use of, 341. ---ORGANS
thoracic, 311; of voice, 312. ---Onentum office and
position of, 333, 370. ---Qurselves, how benefited by the
study of, 8. ---Oxygen, principle that nourishes life, 21.

p. 211, Para. 1, [HANDBOX].



PAI'N, not always where the di sease is seated, 442. ---
Passi ons, effect of on health of the body, 445. ---

Pancreas, structure and office of, 355, 356. ---Periosteum
description of, 112; its use, 112; seat of felons and
fever-sores, 112. ---Pelvis, position and use of, 97. ---
Pl eura, what is the, 24, 319. ---Position, evils of wong,
in sitting, wal king, &., 146. ---Phrenol ogical divisions

of brain, 373; organs not alone an index to character, 275.
---Physi ol ogy, analysis of the word, 1; of what it treats,
2; animal, vegetable and human, 3. ---Pyloric orifice of
stomach, and its use, 345. p. 211, Para. 2, [HANDBOC].

RADI CLES, description, position and action of, 191. ---
Rat t | e- snake, bl ood harnl ess, sane bl ood secretes poison,

15. ---Relation of man by his faculties, 7; how that should
be maintained, 12, 13. ---Recreation, necessity of periods
of, 283. ---R bs, formof, 90-92; use of, 93; care of, 94.

p. 211, Para. 3, [HANDBOXK] .

SALI VA, glands of, and their position, 335; office and
action of, 336. ---Swallow ng, how effected, 342. ---
Security of parts of body, 24. ---Sternum how formed, 89.
---Sesanoi d bones, 99. ---Spleen, construction and use of,
373. ---Senses, external organs of, 284; of snell, 285;
what essential to healthy action of snelling, 286; of
sight, 287; of hearing, 291, 292; of taste, 295, 297; of
touch, 298-301. p. 211, Para. 4, [HANDBOX].

---Sl eepi ng, apartnents, 270; who require |east, 268;

cases of ---Wsley and Webster, 268; proper anount of, 267;
best tine for, 269; in norning, and after neals, effect of,
269. ---Sweating, excessive, injurious, 304. ---Spine, how
injured, 55; marrow of, 253; branches of marrow of, 254,
construction of marrow of, 259. ---Skin, structure of, 299;
appendages of, 302; action of the internal, 302; office of
internal, 304; care of, 305. ---Signoid flexure,
description of, 351, 368. ---Stinmulants, adm ssible, and

i nadm ssi ble, 391, 392. ---Solids of the body, 28, 31. ---

St omach, description of, 343; how acts upon food, 344; why,
and how kept heal thy, 349, 350; how affected by organic
nerve derangenent, 279; disease, or disturbance of, affects
the mnd, 280. ---Substances of the body, 29, 30. ---Skull
parts of, 56; cavities of, for the eyes, 57; bones of, and
how secured, 59. ---Study, best tine for, &c., 282. ---
Sugar, effect of on system nost whol esone kind of, 417. --
-System human, described, 11. ---Synpathy, strong between
stomach and ot her organs, 349, 350. p. 211, Para. 5,



[ HANDBOCK] .
TASTE, organ of 295; how affected, 296; healthy, 297;

perverted, 297. ---Transnmutation of substances in the body,
382. ---Trachea, description of, 317; how acts when food is
swal | owed, 317. ---Tendon, Achilles, why so naned, 187. ---
Teeth, of what conposed, 29, 62; illustrated, Fig. II

p.29; two sets, 63; reason of two sets, 74; difference in
the two sets, 75; nunber of, 64, 72; how formed, 65-68;
vessel s and nerves of, 71; care of in a child, 73;
different kinds of, 76; use of, 77-79, 81; preservation of,
80; whose teeth best, and why, 82, 87; how care for, 83,
85; toothache, cause of, 84; cause of decay of, 86; when
decay fastest, 86. ---Tenperature, of blood always the
sanme, 20; of roons, what degree, 431; evils of uneven, 431;
aids in regulating animl, 432; exercise essential to
proper, in the body, 433. ---Tonsils, description and use
of, 340. ---Thorax, its contents, 24; thoracic duct, 218. -
--Touch, sense of, where |ocated, 298; where nost acute,
301; how acts, 301. p. 212, Para. 1, [HANDBOXK].

VERTEBRAE, their use, 50; colum of, 48, 49; how
constructed, 53, 54. ---Veins, structure and position of,
189-191; course of, 192; difference between arteries and,
193; valves of, 194; three classes of, 195; deep and
superficial, 196; pulnonary, 198; of the portal system

199. ---Vegetables, what kinds best, 414; benefits derived
by those living on, 416. ---Ventilation, necessity of, 327;
what essential to good, 328. ---Ventricles, two sets of,

154; necessity of two sets, 160; of the brain, 262. ---
Vital econony, powers of, 15, 16; vital force, or
constitution, 17; cannot be increased, 18, may be wasted,

18. ---Viscera, three cavities of, 310; illustrated, Fig.
XVl, p.143; abdom nal, 330. ---Vices, secret, destructive
to the body, 445. ---Vinegar, unwhol esone, why, 412. ---
Voner, 110, and note. ---Vocal cords, 12; liganents, 314. -

--Voi ce, how produced, 315; training of the, 316. p. 212,
Para. 2, [ HANDBOX] .

WATER, how absorbed in the stonmach, 219. p. 213, Para. 1,
[ HANDBOCQK] .

A ossary. p. 213, Para. 2, [HANDBOCK].

AN EXPLANATI ON OF MEDI CAL TERMS USED IN THE S WORK, And IN
MEDI CAL WORKS General ly. p. 214, Para. 1, [HANDBOXK] .



Abdonen. The lower belly, or that part of the body which
lies between the thorax and the bottom of the pelvis. ---
Abl ution. deansing by water; washing of the body
externally. --- Abortion. A miscarriage, or producing a
child before the natural tine of birth. --- Abscess. A
cavity containing pus, or a collection of matter; as a
common boil or felon, or any swelling that has cone to a
head. --- Absorbent. In anatony, a vessel which inbibes; in
nmedi ci ne, any substance which absorbs or takes up the
fluids of the stomach and bowels. --- Accoucher. A man who
assists wonen in child-birth. --- Accum nate. Taper-
poi nted; the point usually inclines to one side. ---

Acct abul um The socket that receives the head of the os

femoris, or thigh bone. --- Acid. Sour; sharp or biting to
the taste, as acetous acid, or vinegar; citric acid,
obtained fromlenon, etc. --- Acidity. The quality of being

sour; tartness, or having a sharpness to the taste. ---
Acrid. Sharp, pungent, bitter; biting to the taste. ---
Actual Cautery. A surgical operation, performed by burning

or searing with a hot iron. --- Acupuncture. A surgica
operation, perforned by pricking the part affected with a
needle. --- Acute. Sharp, ending in a sharp point; acute
di seases are of short duration, attended with violent
synptons; it is opposite to chronic. --- Adhesive. Sticky,
t enaci ous, apt or tending to adhere. --- Adhesive Pl aster.
Sticking plaster. --- Adhesive Inflammtion. That kind of

i nfl ammati on whi ch causes adhesion. p. 214, Para. 2,
[ HANDBOCK] .

Adj urant. An assistant; a substance added to a
prescription to aid the operation of the principal

i ngredi ent or basis. --- Adult Age. A person grown to full
si ze or strength; manhood or womanhood. --- Affection.

Di sorder, disease, nmalady. --- Affusion. The act of pouring
upon or sprinkling with a liquid substance. --- Al bunen.
The white of an egg. A principle of both ani mal and
vegetable matter. --- Alkali. A substance which is capable
of uniting with acids and destroying their acidity. Potash,
soda, etc., are alkalies. --- Alinentary. Having nouri shing
qualities, as food. --- Alinentary Canal. The intestine, by
whi ch alinents are conveyed through the body, and the

usel ess parts evacuated. --- Alterative. A nedicine which
gradual |y changes the condition of the system restoring
heal t hy functions w t hout producing sensible increase of

t he evacuations. --- Alternate. When branches and | eaves

i ssue singly fromopposite sides of the stem in regular
order, first on one side of the stemand then on the other,



they are said to be alternate. --- Alveola. The socket in a
jaw in which a tooth is fixed. --- Alvine. Pertaining to
the intestines. --- Amaurosis. A |loss or decay of sight,

wi thout any visible defect in the eye, except an inmovable
pupil. --- Anenorrhea. An obstruction of the nenstrual

di scharges. --- Anent. Flowers on chaffy scal es and
arranged on slender stalks. --- Anplexicaulis. The basis,
clasping the stem --- Amputation. The act or operation of
cutting off a linb, or other part of the body. ---

Anasurca. Dropsy of the skin and flesh. --- Anastonpbse. To
conmuni cate with each other. --- Anchylosis. Stiffness of a
joint. --- Aneurism A soft, pulsating tunor, arising from
the rupture of the coats of an artery. --- Angina Pectoris.
A peculiar, nervous affection of the chest. --- Angina
Tonsillaris. Inflammuation of the tonsils. --- Angina
Trachealis. Inflammuation of the w nd-pipe, or croup. ---
Annual . Yearly. An annual plant grows fromthe seed to

perfection and dies in one season. --- Annul at ed.
Surrounded by rings. --- Anodyne. Any nedicine which allays
pain and procures sleep. --- Antacid. A substance to
counteract acids, as an alkali. --- Anthelmntic. A worm

destroyer; a worm nedicine. p. 214, Para. 3, [HANDBOX].

Anti bilious. Counteraction of bilious conplaints. ---
Antidote. A protective against or renedy for poison, or any
t hi ng noxi ous taken into the stomach, or any disease. ---
Antidysenteric. A renedy for dysentery. --- Antienetic. A
remedy to check or allay vomiting. --- Antilithics. A
medi cine to prevent or renove urinary calculi or gravel. --
- Antinorbific. Any thing to prevent or renove di sease. ---
Antiscorbutic. A renmedy for the scurvy. --- Antiseptic.

That which resists or renoves putrefaction or
nortification. --- Antispasnodic. That which relieves
spasnms, cranps, and convul sions. --- Antisyphilitic. Renedy
agai nst syphilis, or the venereal disease. --- Aperient. A
gentle purgative or |axative. --- Apex. The top or summt;
the term nation of any part of a plant. --- Aroma. The
fragrance of plants and ot her substances, experienced by an
agreeable snmell. --- Aromatic. A fragrant, spicy plant,
drug, or nedicine. --- Arthroida. A joint novable in every
direction. --- Articulated. Having joints. --- Ascarides.
Pin worns, or thread worns, always found in the | ower
portion of the bowels, or anus. --- Ascites. Dropsy of the
belly. --- Assimlation. The conversion of food into the
fluid or solid substances of the body. --- Asthmatic. A
person troubled with asthma, or a difficulty of breathing.
--- Astringent. Binding; contracting; strengthening;



opposed to | axative. --- Atony. Debility; want of tone;

defect of nuscul ar power. --- Atrophy. A wasting of flesh
and | oss of strength, w thout any sensible cause. ---
Axillary. Pertaining to the armpit. --- Axillary @ ands,

situated in the armpit, secrete a fluid of peculiar odor,
whi ch stains linen, and destroys the color of clothing. ---
Bal sam c. Medici nes enpl oyed for healing purposes. ---

Bel ching. Ejecting wind fromthe stomach. --- Biennial. In
bot any, continuing for two years, and then perishing, as

pl ants whose roots and | eaves are forned the first year,
and whi ch produce fruit the second. --- Bifurcation
Division into two branches. p. 215, Para. 1, [HANDBOX].

Biternate. Doubly ternate, or having six | eaves on the

| eaf stalk. --- Bract. A small |eaf growi ng near the
flower, and differing in formand color fromthe other

| eaves. --- Bronchial. Belonging to the ram fications of
the wind-pipe in the lungs. --- Bul bous. Round, or

roundi sh. p. 216, Para. 1, [HANDBOXK] .

Cachexia. A bad condition of the body; where the fluids
and solids are vitiated, w thout fever or nervous disease.
--- Cadaverous. Having the appearance or color of a dead

human body; wan; ghastly; pale; like unto death. ---

Cal culi. The gravel and stone forned in any part of the
body, as the bl adder and ki dneys. --- Callous. Hard, or

har dened; as an ulcer. --- Callus. Bony matter, which forns
about fractures. --- Caloric. The el enent of heat. ---

Cal yx. The outer covering of a flower. --- Canpanul ate.

Bel | -shaped. --- Capillary. Resenbling a hair. A fine
vessel . --- Capsule. The seed-vessel of a plant. ---
Carbon. Charcoal. --- Carbonic Acid Gas. A conbi nation of

two parts of oxygen with one part of carbon. ---

Carm native. A nedicine which allays pain, and expels w nd
fromthe stomach and bowels. --- Cartilage. Gistle; a
substance simlar to, but softer than bone. --- Cataneni a.
The nont hly evacuations of females; nenses. --- Cataplasm
A poultice. --- Cathartic. A purgative; a nedicine that

cl eanses the bowels. --- Catheter. A tubular instrument for
drawi ng off the urine. --- Caudex. The stock which proceeds
froma seed, one part form ng the body above ground, and
the other the main root below --- Caustic. Any substance
whi ch burns or corrodes the part of living aninmals to which
it is applied. --- Cautery. A burning, searing, or
corroding, any part of an animal body. --- Cellular.
Consisting of, or containing cells. --- Cerebellum The

hi nder and | ower part of the brain; the |lesser brain. ---



Cerebrum The front and larger part of the brain. ---
Cespitose. Gowng in tufts. --- Cespitous. Pertaining to
turf; turfy. --- Chancre. A venereal ulcer or sore. ---
Choleric. Easily irritated. p. 217, Para. 1, [HANDBOX] .

Cuticle. The scarf-skin, or outer skin. --- Chronic.
Continuing a long tine; inveterate; the opposite of acute.
--- Cicatrix. A scar remaining after a wound. --- Cdyster
An injection; a liquid substance thrown into the | ower
intestines. --- Coagulation. Changing froma fluid to a
fixed state. --- Coal esce. To grow together; to unite. ---

Col I i quative. Wakening, as sweat; applied to excessive
evacuati ons, which reduce the strength and substance of the
body. --- Coma, or Conmatose. Lethargy; strongly disposed to
sl eep. --- Conbustion. Burning with a flanme. --- Concave.
Hol | ow. A concave | eaf is one whose edge stands above the
di sk. --- Concrete. A conpound; a united nmass. ---
Confluent. Flow ng together; neeting in their course. ---
Congenital . Begotten or born together. --- Congl obate.
Formed into a ball. --- Connate. United in origin; united
into one body. --- Constipation. Cbstruction and hardness
of the contents of the intestinal canal. --- Constriction.
A contraction, or drawn together. --- Contagi ous. Catching,
or that nmay be communicated. --- Contusion. A bruise. ---
Conval escent. Recovering health and strength after sickness
or debility. --- Convoluted. Rolled together, or one part
on another. --- Cordate. Having the formor shape of a
heart. --- Cordial. Any nedicine which increases the
strength and raises the spirits when depressed. ---

Cori aceous. Tough or stiff, like leather. --- Corolla. The
i nner covering of a flower. --- Corpse. The dead body of a
human being. --- Corroborant. A nedicine that strengthens

t he human body when weak. --- Corrosive. That which has the
quality of eating or wearing gradually. --- Corrosive
Sublimate. An acrid poison of great virulence. --- Cortex.
The bark of a tree or plant. --- Corynb. A cluster of
flowers at the top of a plant, form ng an even, flat
surface. --- Cranium The skull. --- Crassanentum The
thick, red part of the blood. --- Crepitas. A sharp, abrupt
sound. --- Cuneiform Having the shape or formof a wedge.
--- Cutaneous. Belonging to the skin. p. 217, Para. 2,

[ HANDBOOK] .

--- Decarboni ze. To deprive of carbon, or coal. ---
Decoction. Any nedici ne nmade by boiling a substance in
water to extract its virtue. --- Delirium Disorder of the
intellect; wldness or wandering of the mnd. ---



Denmul cent. A muci | agi nous mnedi ci ne, whi ch sheat hes the

tender and raw surfaces of diseased parts. --- Deobstruent.
Any nedi ci ne which renoves obstructions, and opens the

nat ural passages of the fluids of the body. --- Depletion
Bl ood-letting. --- Depuration. The cleansing frominpure
matter. --- Derm The natural covering of an aninmal, or
skin. --- Detergent. A nedicine that cleanses the vessels
or skin fromoffending matter. --- Diagnosis. The

di stinction of one disease fromanother by its synptonms. --
- Diagnostics. The synptons by which a disease is

di stingui shed. --- Diaphoresis. Increased perspiration, or
sweat. --- Diaphoretic. Sweating; any medicine which
produces sweating. --- Diaphragm The mdriff, or nuscul ar
di vi si on between the chest and belly. --- Diarrhea. A

nor bi dl y-frequent evacuation of the intestines. ---

D at hesis. The disposition of the body, good or bad. ---

Di chot onobus. Regul arly divided by pairs fromtop to bottom
--- Digest. To dissolve in the stomach; or, in nedicine, to
make a tincture. --- Digitate. Divided, |like fingers. ---

Di luent. That which thins, weakens, or reduces the strength
of liquids. --- Diluting. Wakening. --- Discuss. To

di sperse, or scatter. --- Discutient. A nedicine which
scatters a swelling or tunor, or any coagulated fluid or
body. --- Diaretic. A nedicine which increases the flow of
the urine. --- Dolor. Pain. --- Drastic. Powerful,
efficacious. --- Duodenum The first of the small
intestines. --- Efflorescence. Eruptions, or a redness of
the skin, as in neasles, small-pox, etc. --- Effluvia.
Exhal ati ons from substances, as fromflowers, or from
putrid matter. --- Electuary. Medicine conposed of sugar or
honey, and sone powder, or other ingredient. ---

Eli mnating. D scharging, or throwing off. p. 218, Para.

1, [ HANDBOCXK] .

Emetic. Any nmedici ne which produces vomting. ---
Emaci ati on. Gradual wasting of the flesh, |eanness. ---
Emesis. A vomting. --- Emmenagogue. A nedicine which
pronotes the nmenstrual discharges. --- Enollient. A
softening application which allays irritation. ---

Emul sion. A soft, mlk-Ilike renedy, as oil and water m xed

wi th nucil age or sugar. --- Enema. An injection. ---
Enteritis. An inflammtion of the intestines. --- Entozoa.
Intestinal worms; living in sone part of an ani mal body. --
- Epidemic. A prevalent disease. --- Epiderms. The outer
skin. --- Epigastric. Pertaining to the upper and anteri or
portion of the abdonmen. --- Epileptic. Affected with

epi l epsy, or the falling sickness. --- Epispastic. An



application for blistering. --- Erosion. The act or
operation of eating away. --- Errhine. A nedicine for
snuffing up the nose to pronote the discharge of nucous. --
- Eructation. The act of belching forth wind fromthe
stomach through the nmouth. --- Eruption. A breaking out of
hunors on the skin. --- Escharotic. Caustic; an application
whi ch sears or destroys the flesh. --- Evacuant. A nedicine
whi ch pronotes the secretions and excretions. --- Evacuate.
To enpty, to discharge fromthe bowels. --- Exacerbation.
An increase of violence in a disease. --- Exanthema. Such
eruptive di seases as are acconpani ed by fevers. ---
Excitant. A stinulant. --- Excoriate. To gall, to wear off
or renove the skin in any way. --- Excrescence. A
preternatural protuberance; as a wart. --- Excretion

Usel ess matter thrown off fromthe system --- Exotic.

I ntroduced froma foreign country. --- Expectorant. Any
medi ci ne which pronotes the di scharge of phlegm or matter
fromthe lungs. --- Expectoration. The act of discharging
phl egm by coughing or spitting. --- Expiration. The act of
throwing out the air fromthe lungs, as in breathing. ---
Extravasation. Effusion; the act of forcing or letting out
of its containing vessels. --- Exudation. A sweating. p.
219, Para. 1, [HANDBOX].

Faeces. Excrenent; the discharge fromthe bowels at stool
--- Fauces. The back part of the mouth. --- Febrifuge.
Medi ci nes that drive away fever, producing sweat. ---
Febrile. Indicating fever, or pertaining to fever. ---
Fetid. Having a strong or offensive snell. --- Fetus. The
child while in the wonb. --- Fiber. A fine, slender
subst ance, which constitutes a part of the frane of
animals; a thread. --- Fibril. The branch of a fiber; a
very slender thread. --- Filanment. A thread; a fiber. ---
Filter. A strainer. --- Filtration. Straining; the
separation of a liquid fromthe undissol ved particles
floating in it. --- Fistula. A deep, narrow, crooked ulcer.
--- Flaccid. Soft and weak; lax, linber. --- Flatulency.
Wnd in the stonmach and intestines, causing uneasiness, and
often belchings. --- Flexible. Not stiff; yielding to
pressure. --- Flush. A sudden flow of blood to the cheeks
or face. --- Flux. An unusual discharge fromthe bowels. --
- Fonentation. Bathing by means of flannels, dipped in hot
wat er or medicated liquid. --- Fornula. A prescription. ---
Fundanment. The seat; the termnating part of the |arge
intestines. --- Fungus. A spongy excrescence, as proud
flesh. --- Gangrene. Mortification of living flesh. ---
Gargle. A wash for the nmouth and throat. --- Gastric.



Bel onging to the stomach. --- dand. A soft, fleshy organ
for the secretion of fluids, or to nodify fluids which pass
t hrough them --- duteus. The large, thick nuscle on which
we sit. p. 220, Para. 1, [HANDBOC].

--- Hectic. Habitual; an exasperating and remtting fever,

with chills, heat and sweat. --- Hematosis. A norbid
gquantity of blood. --- Henoptysis. A spitting of blood. ---
Henorrhage. A flux, or discharge of blood, as fromthe
nose, lungs, etc. --- Henorrhoids. The piles. --- Hepatic.
Pertaining to the liver. --- Herbaceous. Pertaining to
herbs. --- Hereditary. That has descended froma parent. --

- Herpes. An eruption of the skin; tetters, erysipelas,
ring-worm etc. p. 221, Para. 1, [HANDBOX] .

Hernia. A rupture and protrusion of sone part of the

abdonen. --- Hydragogue. A purgative that causes a watery
di scharge fromthe bowels. --- Hydrogen. A constituent of
wat er, being one-ninth-part. --- Hydrogen Gas. An aeriform
fluid, the lightest body known. It is fatal to animal life.
--- Hydrophobia. A dread of water; the rabid qualities of a
mad dog. --- Hygiene. The art of restoring or preserving
the health without recourse to nmedicine. --- Hypochondriac.

A person afflicted with debility, |owness of spirits, or
mel ancholy - or, in other words, with the blues. ---
Hysterical. Troubled with fits, or nervous affections. p.
221, Para. 2, [HANDBOX].

| di opathy. A norbid condition not preceded by any ot her
di sease. --- ldiosyncrasy. Peculiarity of constitution or
t enperanment; peculiarly susceptible of certain extraneous
i nfl uences - and, hence, liable to certain diseases which
ot hers woul d escape from --- Ileum The |ower part of the
smal | intestines. --- Incrassation. Thickening. ---
| ncubus. The ni ghtmare. --- Indigeneous. Native. ---
| ndur at ed. Hardened. --- Infection. Conmunication of
di sease fromone to another; contagion. --- Inflammtion.
Redness and swelling of any part of the body, with heat,
pain, and synptons of fever. --- Inflated. Filled or
swelled with air. --- Infusion. Medicine prepared by
steeping, either in cold or hot water. --- Ingestion
Throwing into the stomach. --- Injection. A liquid nedicine
thrown into the body by a syringe, or pipe; a clyster. ---
| nocul ati on. Communi cating a disease to a person in health
by inserting contagious matter in his skin, or flesh. ---
I nspiration. Drawing or inhaling air into the lungs. ---
| nspi ssation. Rendering a fluid substance thicker by



evaporation. --- Integunent. The skin, or a nmenbrane that
invests a particular part. --- Intermttent. Ceasing at
intervals. p. 222, Para. 1, [HANDBOX].

Lanceol ate. (blong, and gradually tapering toward the
outer extremty. --- Larynx. The upper part of the w nd-
pi pe. --- Laxative. A gentle purge; a nedicine that |oosens
the bowels. --- Lethargy. Unusual or excessive sl eepiness.
--- Leuchorrhea. The whites. --- Lesion. A hurt, or wound.
--- Lininment. A species of soft ointnent. ---
Lithontriptics. Solvents of stone in the bladder. ---

Lit hotomy. The cutting for stone in the bladder. ---
Lochial. Pertaining to discharges fromthe wonb after
child-birth. --- Lunbago. A pain in the loins, or small of
t he back. --- Lunbar. Pertaining to the loins. p. 222,
Para. 2, [HANDBOX].

--- Maceration. To dissolve, or soften wth water. ---
Mal aria. Bad air; air which tends to produce disease. ---
Manna. A | axative medicine, obtained fromthe flowering

ash. --- Menbrane. A thin, white, flexible skin, fornmed of
fi bers, and covering sone part of the body. --- Menses. The
nmont hly di scharges of fenales. --- Menstrual. Monthly;
occuring once a nonth. --- Menstruum A dissolvent; any
liquid used to extract the nedicinal virtue fromsolid
substances. --- Metastasis. A renoval of a disease from one
part to another. --- Masma. Ml aria; infected atnosphere,
noxi ous to health. --- Morbid. Diseased; not sound or
heal t hful. --- Morbific. Causing disease. --- Micilage. A
sliny, ropy, fluid substance. --- Micous. A sticky,

tenaci ous fluid, secreted by the nucous nenbrane. ---
Muscl es. The organs of notion. They constitute the flesh.
p. 223, Para. 1, [HANDBOXK] .

--- Narcotic. A stupefying, sleep-producing nedicine,
often adm nistered to relieve pain. --- Nausea. Any
si ckness acconpanied with an inclination to vomt. ---
Nephritic. A nedicine for curing diseases of the kidneys. -
-- Nervine. A nedicine that operates on the nerves. ---
Normal . Regul ar, natural. --- Nutritious. Nourishing. p.
223, Para. 2, [HANDBOCK].

--- (blong. Longer than broad. --- Obtuse. Dull; not
acute. --- Orentum The caul, or covering of the bowels. --
- Opthalma. Inflanmation of the eyes. --- Gssify. To

change flesh, or other soft matter, into a hard, bony
substance. --- Oval. Egg-shaped. --- Oxygen. A constituent



part (being about one-fifth) of atnospheric air. p. 223,
Para. 3, [HANDBOXK] .

--- Palpitation. A beating of the heart; sonetines, a
vi ol ent beating of the same, caused by fear, etc. ---

Panacea. A universal nedicine. --- Paralysis. A loss of the
power of nmotion in a part of the system --- Paralytic.
Affected with, or inclined to, palsy. --- Paroxysm A fit
of any disease. --- Pathol ogy. The doctrine of the causes,
synpt ons, and nature of disease. --- Pectoral. Pertaining
to the breast. Medicine for the cure of breast and |ung
conplaints. --- Peduncle. The stemthat supports the fl ower
and fruit of a plant. --- Perennial. Continuing nore than
two years; perpetual. --- Pericardium A nmenbrane inclosing
the heart. --- Perneate. To pass through the pores. ---

Perspiration. Insensible evacuation of the fluids of the
body through the pores of the skin; also, the matter thus

di scharged. --- Petiole. A leaf-stalk. --- Petechi ae.
Purpl e spots on the skin in malignant fevers. --- Pinnate.
A pinnate leaf is a species of a conmpound leaf. ---

Pl ethoric. Fullness, or excess of blood. --- Pleura. Athin
menbr ane, which [ines the inside of the chest and invests
the lungs. --- Pneunonia. An inflanmation of the lungs. ---
Pol ypus. A pear-shaped tunor. --- Prolapsus. A falling
down, or falling out, of sonme part of the body. ---

Prophyl actic. A nedicine to prevent disease. --- Pubescent.
Covered with down, or with very fine, short hairs. ---

Pul nonary. Pertaining to, or affecting the lungs. --- Pulp.
A soft mmss. --- Pungent. Sharp, piercing, biting,
stimulating. --- Purgative. A nedicine that evacuates the
bowels. --- Purulent. Consisting of pus, or natter. ---

Pus. The yellowi sh, white matter in ulcers, wounds, and
sores. --- Pustules. Pinples. --- Putrescent. Becom ng
putrid, or rotten. --- Pyrosis. A peculiar disease of the
stomach, commonly called water-brash. --- Rectum The | ast

part of the large intestines. p. 223, Para. 4, [HANDBOXK].

Refrigerant. A cooling nedicine. --- Reginen. The
regul ation of diet, in order to preserve or restore health.
--- Resolvent. A nedicine for driving away inflammation
and to prevent tunors fromcomng to a head. ---
Restorative. A nedicine for restoring vigor and strength. -
-- Resuscitate. To recover from apparent death. ---

Reticul ated. Like net-work. --- Rigid. Stiff; not easily
bent. --- Rubefacient. An application which produces
redness of the skin. --- Rubific. Making red. ---

Saccharine. Having the qualities of sugar. --- Saliva.



Spit, or spittle. It serves to noisten the nouth and

tongue, and also the food. --- Salivation. The act of
increasing the secretion of saliva. --- Sanative. Healing,
or tending to heal. --- Sanguine. Having the color of, or
abounding with, blood. --- Scirrhous. Hard; knotty. ---
Scorbutic. Pertaining to, or partaking of, the nature of
scurvy. --- Scrotum The pouch, or bag, which contains the
testicles. --- Secretion. The act of producing fromthe

bl ood substances different fromthe blood itself, or from
any of its constituents, as bile, saliva, nucous, &c.;

al so, the matter secreted. --- Sedative. A quieting,

soot hing nmedi ci ne, which allays irritation, and assuages
pain. --- Sedentary. Accustoned to, or requiring nuch,
sitting; inactive. --- Sem nal. Pertaining to, or contained
in, seed. --- Septic. A pronotive of putrefaction. ---
Serous. Thin, watery; |ike whey. --- Serum The watery
parts of blood, or of mlk. --- Sinaplasm A nustard

pl aster. --- Sinew. That which unites a nuscle to a bone. -
-- Si al agogue. Medicines which excite an increased flow of
saliva. --- Slough. To separate fromthe sound flesh; as
the matter fornmed on a sore. --- Solution. Aliquid in
which a solid substance has been dissolved. --- Sol vent.
Havi ng the power of dissolving solid substances. --- Spasm
A violent but brief contraction of the nmuscles, or fibers.
--- Spasnodic. Consisting in, or relating to spasns. p.
224, Para. 1, [HANDBOX] .

Spleen. The mlIt. --- Stimulant. An exciting agent. ---
Stomachic. A strengtheni ng nmedicine for the stomach,
exciting its action. --- Stool. A discharge fromthe
bowels. --- Strangury. A painful and difficult discharge of
the urine. --- Stricture. A norbid contraction of any
passage of the body. --- Styptic. A nedicine which
coagul ates the bl ood and stops bleeding. --- Sudorific. A
nmedi ci ne that produces sweat. --- Suppurate. To form
purul ent matter, or pus; as a boil. --- Suture. The
peculiar joint uniting the bones of the skull. --- Syncope.
A fainting, or swooning. --- Syphilitic. Pertaining to the
venereal disease, or pox. --- Tendon. A bunch of fibers
attaching a nuscle to a bone. --- Tenesnus. A distressing
pressure, as if the bowels nust be discharged i mediately.
--- Tense, or Tension. Stretched, or strained; rigid. ---

Tepid. Mdderately warm --- Terminal. Form ng the end;
growi ng at the end of a branch or stem --- Ternate. Three
| eaves together on a leaf-stalk. --- Tertian. An

intermttent fever or disease, in which the fits or
paroxysns return every other day. --- Tincture. Mdicine



di ssol ved in al cohol, or proof spirits. --- Thorax. The
cavity of the chest. --- Tonentose. Downy, nappy; covered
with the finest hairs, or down. --- Trachea. The w nd- pi pe,
or breathing passage. --- Translated. Renoved from one

pl ace to another. --- Transude. To pass through pores or
interstices. --- Triennial. Lasting three years. ---
Tubercle. A pinple; a swelling, or tunor. --- Tuberous.
Consi sting of roundish, fleshy bodies, as potatoes. ---
Tumefaction. The act of swelling, or formng a tunor. ---
Tunor. A distension or enlargenent of any part of the body;

a swelling. --- Tunic. A nmenbrane that covers or conposes
sone part or organ. --- Typhoid. Resenbling typhus; weak,
low. --- Typhus. A sinple, continuous fever, attended wth
exhaustion, weakness of pulse, and frequently strong
propensities to sleep. --- Ucer. A sore, discharging pus.
--- Unmbilic. The navel; or pertaining to the navel. p.

225, Para. 1, [HANDBOOK] .

Ureter. A duct or tube, through which the urine passes
fromthe kidneys to the bladder. --- Uethra. The canal
that receives the urine fromthe bl adder and discharges it.
--- Urinary. Pertaining to urine. --- Uine. Afluid
secreted by the kidneys, and conveyed fromthe bl adder
t hrough the urethra and di scharged. --- Uterus. The wonb;
that part of a female where the child is produced. ---
Vacci nate. To communi cate the cowpox to a person by

inserting the vaccine nmatter in the skin. --- Vaccine.
Derived fromcows. --- Vagina. The canal |eading fromthe
external orifice to the wonb. --- Varioloid. A nodified
variety of small-pox. --- Variolous. Pertaining to, or
designating the, small-pox. --- Venery. Intercourse of the
sexes. --- Verm fuge. A wormdestroyer; or a nedicine to
expel worns. --- Vertigo. Dizziness, or swinmmng of the
head. --- Vesication. Raising blisters on the skin. ---
Vesicle. A small cavity; a little bladder filled with sone
hurmor. --- Virus. Contagious matter; poison. --- Viscera.
The bowel s and internal organs of the body. --- Viscid.
Sticky, tenacious, |like glue. --- Vitiate. To injure; to
inpair; to spoil. --- Volatile. Substances which waste away
on exposure to the atnosphere. --- Vulnerary. Medicines

used for the cure of wounds. p. 226, Para. 1, [HANDBOX].



