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26 GENERAL ANALYSIS.

Fic. 43,

the minute nerves can be shown. The same is the ease with the blood-
tuhes of Fig. 44. There is not a portion of the body as large as a pin's
head that does not have both a nerve and a blood-tube commencing in it.

e —— e —

Describe Fig. 43. Where do the branches of nerve a seem to commence?
W Lere the branebes of nerve & #
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Fig. 44 illudtrates one
class of hlood-tubes,
called arteries, com-
mencing at H, the
heart, and dividing
and subdividing, ac-
cording to the mem-
bers, until all parts ot
the body are reached,
where they terminate
in the next class. The
capillaries are a net-
work of hair-hike tubes,
too small to be seen by
the naked eye, into
which the arteries pour
their contents. They
are more numerous in
the brain than in any
other part. From the
capilluries the veins
commenee (see Pl 5),
and uniting together,
and also receiving the
contents of the fourth
class of tubes, they at
last open into another
part of the heart, from
whence the arteries
lead out. The fourth
class of tubes, called
Ilymphatics (see Pl. 5%),
commences in every
part ercept the brain
and nmerves, and open
into the veins, and
thus their contents find
their way to the heart.

OF THE BODY.

FIRST MEMBER OF THE BODY,
30. Tne DeverLopMENT oF THE Mixp, therefore,

requires the use of that beautiful collection of similar
parts, called the Brain, Brains, or Mental Ganglia, in the
hidden recesses, and by means of which, in the most

27

Degeriba Fig. 44 What member of the Body is new to be treated npon?

80. What does — require?
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mysterious manner, the Mind receives impressions, en- -
joys emotions, meditates, and wills. (Ap. G.)

FiG. 45. FiG. 46.

Fig. 45 shows the surface of the left Brain, 1 to 6, in the cranium, with
the facium and three of its organs of observation added.

Fig. 46 represents a perpendicular section of the Head, just back of
the line of the ears. The external line represents the skin, the second
one and the dots represent the cranium, the third one the lining of the
cranium, at a following down the fissure between the right and left cere-
brum, and back again, the two becoming one by adhering together, and
called the falx. The fourth or irregular line is intended to represent the
uneven surface of the large Brain, each one of the eminences being called a
convolution, and the indentations between them anfractuosities, some of
which are quite deep, as represented, the sides lying against each other.
Let the brain of a pig, or some other ereature, be examined to illustrate
the touch, the texture, and general appearance; the convolutions are not
g0 numerous nor so prominent, nor the anfractuosities so deep, as in the
case of the human Brain, yet they give a good general idea of it.

31. Ir wiLL ¥oT BE DIFFICULT, the intimate relation
of the mind and brain being thus determined, to previse
what other uses, parts, and structures it requires in the
body, for they must stand related to the brain as A gents,
Protectors, Exvecutors, Telegraphers, Examiners, Report-
ers, Orators, Purveyors, Chemists, Cooks, Calorifiers,
Distributors, Porters, Lacqueys, Scavengers, &ec., in fact
quite an establishment, all subsidiary to the Brain, and
willingly acknowledging its mastery.

32. THE EXQUISITELY DELICATE STRUCTURE OF THE

What is the purportof Ap. G? Describe Fig. 45. Fig 46. 81. What will — to
pravise? 082, What does — require?
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Fig. 47 represenis
the Skull; 1, 2, 3, 4,
is the Cranium, and
all the parts below
and in front are the
Facium, (except such
as ure seen in the sock-
et of the eye,) inclu-
ding the part marked
d, in which the inner
ear is lodged : in ear-
liest life it is a dis-
4 tinct bone, and in
some animals always
remains so.

2d, Means for
producing mo-
tion, called mus-
cles, (lean meat,
as it is cnmmonljr
called,) having the power of shortening or contracting
under proper mﬂuencea, and which can be felt working
under the skin of
the face when
chewing or other
facial motionsare
made ;

Fig. 48 represents
the muscles of the
right Head; 2, 5,
move the scalp; 3, 4,
5, act on the ear; T,
the circular (orbicu-
laris) muscle that clos-
es the eye; 17, * the
neck-cord,”  draws
down the point back
of the ear toward the
upperend of the breast
bone; 16, masseter,
used and easily felt in
chewing; 8 to 13, mus-
cles that act on the
nose and mouth, (For
full description, see
Synthesis,)
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3d, The muscles must be connected with the central
Ganglia by nerves;

4th, The whole must be covered with skin, also to
be connected with the central Ganglia by nerves; and

- "'I‘:h j=

Fig. 49 is a beautiful representation of the superficial nerves of the
right Head and Neck, which will be particularly interesting to those
troubled with neuralgia of the face, since they can appreciate the fact that
if a main branch of the nerves is affected, the pain may scem to be at
many points, though most of the nerves shown are motory; 1, being the
Facial, through which the muscles of the face are controlled by the will,
and the avenue through which they are acted upon by the emotions and
expressions caused. The bunch of nerves, 25, /nfra-orbital, and 27, Infe-
rior-dental, extending to the upper and lower hps, are especially noticeable.

Deseribe Fig. 47  OF what are the Walls of the Head composed, 2d? 3d? 4th?
Describe Fig 45. Deseribe Fig. 49.
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Fig. 50
represents a
part of the
facium remo-
ved so that
the course
of  certain
nerves, the
Tri - Facial,
may be trac-
ed. Branoch-
es are  Trep-
resented as
COMmMENcing
in the teeth,
tongue, nose,
eye - socket,
and forehead,
andthetrunks
extending in-
to the Crani-
nm at 1, 2
(25, 27, see
Fig. 49).

AR !
Hi‘ AL 'hf!‘,;

Fig. 51 re-
presents the
connection of
nerves with
the inferior
puris of the
right Brains,
O, ¢, and me-
dulla oblon-
gata, m, 0,
which have
been divided
from the left
ones on the
middle line
of the Head.
S, 1st and 2d
spnal nervea

Deseribe Fig. 50. Have you compared 25 and 27 with the same numbers in
Fig. 497 Deseribe 51.
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5th, All the organs of the Head-Walls must have
blood-tubes interwoven through them; orin tabular form,
[ Skeleton.

| Muscles,
40. Tae GENErsL Orcans of the Head-Walls { Nerves.
Skin.,
Fre. 52 EBlood-tubes.

Fig. 52 rep-
resents a sec-
tion of the
‘ekin,theright
half remov
ed;superficial
Blood - tubes
of the Riglt
Head; the
darker net-
work, veins;
the beaded
net-work the
lymphatics,
connectedbe-
low the ear
with  small
organs,called
the lymphat-
ic glands.

S -

41. Tur Orcans oF THE WALLs oF THE HEAD are
all general, their like being found m various other parts
of the body.

5th. What parts of the Head-walls have Blood-tubes ? Why ? Describe Fig.
52 40, What are —? 41  Where are — founl ?

2&

































44 GENERAL ANALYSIS.

Fic. 68 the bones ; (4th)
: the gristle of
the joints; (5th)
the curvatures
of the column,
pelvis, and the
bones of the ex-
tremities ; and
(6th) the bend-
ing of the limbs
at the joints,

quite fills the ca-
nal throughout §
the spinal col-
umn, 5
75. WHEN
THE SpinaL CoL-
UMN IS FLEXED, R
the central canal
1s lessened, and
apart of the fluid
withinis instant- |
ly pressed up into the
cushion beneath the
brain, holding it firm-
ly, as in a vice, but
with the gentleness of
an infant.

76. Tae Prorec-
TIONS OF THE DBRAIN
from jars, found in the
three members, the
neck, trunk, and lower
extremities, are: (Ist)
the elastic springs,
cushions, gristles or
cartilages of the spinal
column; (2d) the fluid
of the spinal canal;
(3d) the marrow in

Fig. 6518 a plan of a sec-
tion of the Head and spinal
column. C, the large brain, ¢,
the small brain, and s¢, spinal
cord ; aaisintended to convey
a good idea of the fluid-filled
cushion beneath the Brain
and around the spmal cord
for its whole length, excepl at
points where nerves leave it
The fluid will always move
more quickly than the less Huid
Brain, and of course will, in
case of rapid motion of the
head, be impelled into that
part of the ecushion against
which the brain will be thrown,
and thus the cushion will al-
ways be thickest where the
thickness is most needed.

FIFTH MEMBEE OF THE BODY.

77. Tae MiNnp NEXT REQUIRES means for handling
the various objects of its regard. These means are fur-
nished in the upper extremities.

78. Tur Urper ExTrREMITIES are levers of a some-
what more complex structure than the lower extremities,

W i ¥ . . e e, i

T5. What effect —? Describe Fig. 5. 76. What are - 77. What does — ?
T5. What are — ¢
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196. Tue ApparaTUS OF SMELL is double, right and

left, and composed, acted upon, and acts, as follows:

Apparatus of Smell,
Three kinds of organs.

1 2 " Al ﬂ
Objects, Air, Nose, Nerves, Ganglia, Mind.
Cause. 8 4 5 Sensations.

F1e. 75.

Fig. 75 represents a section of the nose near its partition, toward which
the observer is supposed to look. The section is carried back into the
cranium, and down into the mouth and throat. I is the Ganglion of
smell, just above the roof of the nose, on which it rests, and through nu-
merous holes in which the nerves of smell, 1, extend ; 2 and 3 are divisions
of nerves, one twig of 3 extending through an opening in the bony roof
of the mouth to the skin lining it; « is the uvula, or tip of the hanging
palate. The white line from it, up to 3, shows the termination of the par-
tition, behind which the eve can look into the other nostril, and see z, the
opening into the Eustachian tube, leading to the middle ear. (See Fig.73.)

ORGANS OF APPARATUS OF TASTE.

197. SAVORY PROPERTIES EXIST in the minute parti-
cles of certain objects that must be dissolved for the ex-
hibition of their savors, and applied to nerves, when each

one will produce its appropriate sensation.
198. To pIsTINGUISH SAVORS, therefore, and learn

196. Table. Deseribe Fig. 75. What connections has the cavity of the nose
asceording to the eut? 197, How do—? 108, What is necessary —?
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two cells might, and enough millions would exert all
the strength desirable,

270. EXTENT ANDSTRENGTH OF MOTION ARE DETER-
MINED by the number of cells placed end to end and
side by side.

271. Inf.—ONE HUNDRED CELLS WILL BE REQUIRED

to produce at once the extent and strength of motion
for either of which alone ten eells would suffice.

272. Form.—IF A SERIES OF CELLS IS FORMED INTO
A CIRCLE OR OBLONG, their contraction will diminish the
circle, and close or tend to close the orifice about which
they are placed. (See musele around the eyes in Fig. 71.)
273. Ir RINGS FORMED OF CELLS BE PLACED BY THE
SIDE OF EACH OTHER, a contractile tube will be formed,
and by the successive contraction and relaxation of its
rings, substances can be forced through it. (1, Fig. 70.)
274. IF CELLS ALSO EXTEND LENGTHWISE the tube,

it will be shortened in length by their contraction.
£33 Fic. T9.

Fig. 79, a, represents the diagonal, b, the circular, und ¢,
the longitudinal fibres, formed of muscle-cells, in the (Eso-
phagus : that at 1, Fig. 80, opens into the stomach, of which
5 is the outer coat, dissected and turned back from 7, 8, ¥,
the muscular fibres, extending, as shown by the lines, in
different direclions.

—

— T ———— —— _— =

270 By what —? 271. For what —% @72, What effect — 7 273 What —?
274 What if —? Descrive Fig. 79. Fig. 50,
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Fig. 53 represents one form of capillary nelwork, very much magnified.
Fig. 84, part of a frog's foot, magnified; dotted lines, capillary net-
work ; ., arteries; V, veins; arrows show direction of current.
341, Tue VEIxs are the names of tubes, continuous
with the capillaries, that gradually unite together and
lead their contents into the Heart,

o HE F1c. 86.
FIkz. Do

6, 3

Fig. 85, a section of Skin; 6, small branches of veins connecting with
capillary network and uniting to form the large branch, 5.
Fig. 56 represents the Veins of the Spleen uniting to form the trunk, 1.

242. Ter Hearr is a muscular pouch or pump
that receives its contents, on one hand, from the veins,
and, being furnished with a set of valves, throws out at
each stroke what it receives, meantime, into

e — —_

e m—— e

Deseribe Fig. 83, Fig. 84 341, What are —? Describe Fig. 85. Fig. 86. What
is the subject of PL. 57 842, What is —?
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Fig. 87.

Fig. 87, plan of /4, Heart, with closed valves, leading into a, Arteries;
¢, Capillaries, leading into #, Veins, leading through open valves into A,
ready to contract, closing one and opening the other set of valves.

343. TeE ARTERIES i5 the name of a set of tubes
that commence from the Heart as a single trunk, and,
dividing and suobdividing, become continuous with the
eapillary network, an 1 pour their contents into it.

Fig. 85.

Fig. 88, view of a section of a minute portion of the intestinal canal.
14, Artery, its divisions connected with Capillaries 18 and 11, also connect-
ed with 15, a vein; thus Blood is poured through 14, 18, 15.

————

Describe Fig. 87. 343. What are —? Deseribe Figz. 44, pace 27. Describa
F-ig aa_ Cﬂ_n fh.:. CONTrSe .pr tt"f‘ h?l1|'|1 hl" 't""""'_d fl'ﬂ'ﬂ 1'1 rnl'llll'l “' 1-“"?
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excreted into it by the action of the branial and nervous
organs.

355. Tune INTESTINAL CANAL AND SOME OF ITS AP-
PENDAGES HAVE BEEN CONSTRUCTED with reference to the
elimination from the Blood of substances excreted into
it by the action of the muscles.

356. Tue LuNes HAVE BEEN CONSTRUCTED with ref-
crence to climinating from the Blood useless substances
arising from the production of heat.

35 Tue PERSPIRATORY GLANDS OF THE SKIN
HAVE BEEN CONSTRUCTED with reference to removing

-ater from the Blood when it is too warm. (When too
cool, the water is removed by the kidneys.)

358. THE WHOLE SIMPLE PLAN BY WwHIcH EXcre-
trox, NurritioN, WARMING, AND COOLING, ARE PRO-
DUCED, is to have the single compound fluid, Blood, cir-
culate from a Heart outward, through arteries, into and
through capillaries, and return through veins—a cluster
of organs by which it can be modified, purified, supplied
with all needed substances, and cooled, being attached
to some convenient part of the circuit, so that during

Fig. RO,

Fig. 89 is a plan like Fig. 537, except that © represents an attached or-
gan either for supplying to, or eliminating from, the Blood received
throngh a branch of @, At each cirenlation some of the blood will pass

through @, and if it shouid be multiplied the same would be the case
with all,

855, Mow —*F 8586, How —% 857, How —? 858, What is —? Describe
Fig. 89.
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- Fig. 90,

Fig. 90, plan of compound cir-
culation ; 1, 2, two Hearts, enclosed
in one membrane, so that external-
ly they appear as a unit; a, arteries
leading out of 1 and branching up-
ward and downward, and leading
into ¢, capillaries, through which
their contents can pass into », veins
that open into 2, from which a” lead
into ¢, capillaries, through which
their contents can pass into 2",
opening into 1. Thus a compound
circuit is formed, so that when the
Hearts alternately contract and re-
lax, they can pour their contents
through the entire course. The
whole of the Blood in this case
passes through the eliminating or-
gans, K, respiratory, also marked
lungs.

A cluster of organs is represent-
ed by 4, 5, 6, 7, 8, 9, of which those
marked d are digestory, m, the
spleen, modificatory, and ¢, the kid-
neys, eliminatory. These receive
at each circulation a part of the
Blood thrown out by 1 downward,
and, after an uncertain number of
circulations, each of them must
have the opportunity of acting up-
on all the Blood, if it awaits their
action. It is also noticeable that
the Blood circulating through 4, 5,
6, 7, circulates through 8 before it
passes into the veins.

1 is called the Left, Back, and
Systemic Heart—its initials, S H;
« ¢ and » are called Systemic Arte-
ries, Capillaries, and Veins, and
have the respective initials, § A,
8 €, 8 F; 2is called the Right
Front, Pulmonary, or Respiratory :
Heart; a”, ¢”, ¢, are called the —
Pulmonary or Respiratory Arteries, Capillaries, and Veins, having the
initials, P A, P C, PV,or RA, RC, R V.

Deseribe Fig 90. How many arteries leading out fromn each Heart?  How
many veins back ?

il




102 GENERAL ANALYSIS.

360. IN MAN THE RESULTS OF PRODUCING Heat and
the like results to be elminated are so great and so con-
stant, that large corresponding eliminating organs are
required to receive all the Blood each circuit; and an
additional Heart and vessels, to drive the Blood around

through those organs, will also be required.
Fic. 92. - Fig. 91, thumb

A of natural size,
- with the skin and
nail transparent,
to show the com-
mencing lympha-
ol tics, a little mag-
“ o0 nified; a portion
of the skin is re-
moved at @ to
how the larger
w branches.

Fig. 92, a view
of hand and arm,
dissected to show,
7 to 12, superficial
lymphatic branch-
es; 13, two of sev-
erul glands in the
arm-pit; 11, an-
other; 1 to 6, su-
perficial veins.

Fig. 93, plan
of lymphatics of
the whole Body,
including the di-
gestory  lacteals
opening into the
veins of the neck.

Fia, 93.

Fia. 91.

269, What are —? Repeat the order of parts through which Blood circulates.
Deseribe Fig. 91 Fig. 92. Fig. 93.
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384, A Lou~e 1s an exceedingly simple organ in its

ideal or plan state.

385, - A REAL Luxe is merely an aggregate of cells
such as just described, the whole being covered in by a
skin or membrane, called Pleura.

Fig. 94.

Fig. 94, plan of a very high-
ly magnified cluster of air-cells,
¢, into which a allows the air
to enter.

Fig. 05 represents the wind-
M pipe dividing into two branch-
Bl s, each of which subdivides in
its corresponding lung, much
more minutely than represent-
ed, and opens into clusters of
cells, like Fig. 94. 1, 2, 3,8
Fic. 95. continuous membrane, forming
0 surface of longs.

834 What —* 585 What ia —? Describe Fig. 94 Fig. 85. Can the enlarge-
ment 5 be felt? What its usual name?
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-

394, WHEN THE BOX IS ENLARGED the pressure of the
air, 15, is removed from the external surface of the Lung,
and the internal pressure of the air, 15, correspondingly
distends the Lung, overcoming its elasticity, 10; and
when the box is being restored to its former size the
external, 15, balancing the internal, 15, the elastieity, 10,
of the Lung as surely drives out the air, and the inner
surface of the box and the outer surface of the Lung will
be in the gentlest contact with each other all the while
that the box is enlarging and diminishing, and only by
closing the pipe leading into the Lung can the box be
made to press upon the Lung.

395. Eacu Cuest 1s such a box, most readily en-
larged and diminished by means of the muscles and car-

» Fig. 96
represents
the Hearts,
3, 4, be-
tween the
lungs, dis-
tended as in
life with the
front parts
cut away,to
show thedi-
visions of
veins, arte-
ries,and 12,
the wind-
pipe; 6,sys-
temic arte-

1, 2, right
and left an-
ricles.

304, What effect —% 895, What —* Describe Fig. 96. Is the Heart in the
centre of the chest ? :
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. £ o :. 97.
= ‘_,"r'f"“l -:

Fig. 97 repre-
sents the spinal
column, the back
parts of the ribs,
the @sophagus,
and the aorta dis-
sected away, ex-
posing 1, 2, 8, 9, _.
the Lungs, as they I
would appear in> |
life and full of air, ;
filling their boxes, ", o 1
formed by 4, 7, 11, ISEETEE
14. 6,12, the Di-1| |
aphragm; 20, the
Heart; 19, Divis-
jon of Windpipe; Nl
17, opening into oW
it; 18, Tongue. |
6,13, arches of the
Diaphragm.

Fig. 98 rep-
resents breast
bone and front
part of ribs,
dissectedaway
showing the
Lungs, 1, 2, 3, ¢
8, 9, 10, filled ¥ :
with air, as in ! ('l § 9 i MY (fCeeiee. WS W g
life. 15, posi- ‘WL : : : e, |
tion of lower, [l
point of Heart, S
7, 7, lining of S E
Chest, corres-
ponding to 7,
7, Fig. 97; 1,
2, 5, the three
lobes of one
side; 8, 9, the
two lobes of
the other.

Deseribe Figs. 97 and 95, How near to the neck do the lungs appear to be?
Does the windpipe enter top or gide of lungs? What keeps them up?
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Fig. 100, a plan of Di-
gestory apparatus, the head
being divided oun the mid-
dle line and turned to the
right, showing the mouth,
1, extending back into the
pharynx, %, which contin-
ues into 3 the eesophagus,
represented open above, en-
tire at its centre, and open
again  below, confinuous
with the stomach distend-
ed and the front half re-
moved. 15, is the pyloric
orifice through which the
contents of the Stomach
pass into the Second Sto-
mach, the upper or duode-
nal part of which is re-
presented open; 17 is the
same entire, coiled from
side to side till again open-
ed at 27, just beyond which
it communicates with the
Colon represented open
throughout its entire ex-
tent; 25, duct from Pan-
creas opening at 16; 18,
Gall-bladder; 19, its duct;
90, duct from liver; 21, the
trunk of both ducts open-
ing at 22 (and sometimes
through the same orifice as
93 does). This cut, there-
fore, illustrates in one view
all the organs of the Ihges-
tory Apparatus except the
glands of the Mouth, Sto-
mach and Second Stomach.
The latter two kinds are
too small to be represented
in a cut of this size. 41,
orifice leading to ear; 11,
soft palate; 10, spinal ca-
nal; 5, windpipe; 8§, lar-
¥OX.

ANALYSIS OF APPARATUS. 115
Fis. 100.

Deseribe Fig. 100. What is the position of asophagus in relation to windpipe
and spinal column ! How many times across does 2d stomach pass ?
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Lieberkihns, after their discoverers, which supply a
fluid that assists in changing the starch into sugar,

434, To sTILL FURTHER AssIsT in the process of
separating some of the nutritious substances and fitting
them to enter the Blood, the Seeond Stomaech is furnished
with another very large Gland, the Liver and its accom-
panying Gall-bladder, that pour their fluids, Bile and
Gall, through a small tube, into the Second Stomack: near
the orifice of the Pancreatic Duet. (See 20, Fig. 100.)

435. Tuus Tae SeEcoNDp StomacH, or small Intes-
tinal Canal, is supplied with all required fluids, and being
long and with a curious arrangement for increasing the
extent of its inner surface, is admirably adapted to keep -
the food warm and retain it until it is all dissolved and
prepared to enter the Blood, or else, worthless, is only fit
to be discharged into the Colon.

Fig. 103 shows at 1 how the F1c. 103.
inner surface of the Second Stom-
ach is increased by folds, as they
are called, of the inner surface or
mucous membrane of the canal.
4 indicates the sinewy or fibrous
structure which is around the
tubes, and counnects with the se-
rous or outer surface, or of the 3..(:8
canal, and also the orifices 3, and =
the tubes 2 of the tubular er Lie- 3
berkiihns glands,

436. Tue CorLox 18 NEEDED as a portable reservoir
to receive the waste from digestion and the substances
eliminated from the Blood in the various parts of the
Digestory Canal and its dependencies,

437, Inf.—Tue DIGESTORY APPARATUS must be
Modifieatory as well as Eliminatory, since the removal
of the various fluids mentioned must have an essential
influence in modifying the Blood.

438. To sum vP THE ORGANS NEEDED IN DIGEs-

trox :—There are three pouches or receptacles for the

-

484. What necessary —? 435, 8till further describe —. Describe Fig. 103
436. Why —? What other office has —? 438 —7
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food : the Mouth, Stomach, and Second Stomach. There
are three divisions of the Digestory Canal above the
Stomach : the (Esophagus, Pharynx, and Mouth. There
are three divisions of the canal below the (Esophagus:
Stomach, Second Stomach, and Colon. Six divisions of
the central canal. The Second Stomach is subdivided
into three divisions: Duodenum, Jejunum, and Ilium.
The Colon is subdivided into Vermiform, Appendage,
Cecum, Ascending, Transverse, Descending, Sigmoid
flexure, and Rectum; and along the whole canal are sit-
uated the organs called Glands, to form fluids from the
Blood and pour them into the Canal,

439. Tue LACTEALS ARE OFTEN CLASSED, and per-
haps most properly, among the Blood-tubes, or that part
of them called Lymphaties; for the Lacteals are consti-
tuted like the Lymphatics, and perform similar duties in
a similar way; yet they are usually reckoned among the
Digestory Organs. (See Fig )

Fig. 104 represents
a coil 7 of the Second
Btomach turned back
and other parts dis-
sected away to show
the lacteals, 6, glands,
5, and (he main duct,
1, which extends up
and connects with the
veins 1n the neck, as
shown o fig. To ob-
serve how the lacteals
commence, see 17, 16,
Fig. 8l.

440, THE uskE oF THE LACTEALS was at one time

thought to be to gather all the digested food and lead it
into the Blood.

Divisions of Digestory canal? Sobdivisions —? 430, How —¥% Describe
Fig. 104. 440, What said of —?
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452, Tue CarBoN oF THE BLooD must at all times
be removed, and some organ must do it that will not
produce heat.

453. Tae Liverincreases its activity in hot weather,
and draws from the Blood the carbon produced by the
action of the organs, in all of which carbon is a con-
stituent.

454, IN HOT WEATHER THE APPETITE WILL NOT
crAVE calorific food, in which carbon abounds, but will
crave fruits, vegetables, acids, waste food, etc., that re-
quire a large quantity of Bile and Gall for their perfect
digestion, and of course a full degree of activity in the
organs supplying them,

Fia. 105. F1a. 106.

Fig. 105, upper surface of Liver: 1, larger, 2, smaller lobe ; 3, front thin
edge; 4, back thick part; 10, vein—the upper surface is very convex;
12, gall-bladder.

Fig. 106, lower surface of Liver: 1, right, 2, left lobe; 3, middle lobe;
12, vein, corresponding to 10, previous figure; 13, gall-bladder.

452, What said of —? 453, What said of —F 454 What —1 What do vegela-
bles, etc., require ? Describe Fig. 105. Fig. 106.

6
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duction of heat, and of course not to the Lungs nor to
the Digestory Organs as Eliminatory Organs.

462, ToE BraiNs WILL REQUIRE especial Elimina-
tory Organs independent of other activities, and devoted
to its one purpose, the activities of which can be con-
trolled solely with reference to Elimination. .

463. Tue KipNeEys ARE FURNISHED for the purpose
of removing from the Blood a part of the substances
thrown into it by the Brain and Nerves, and, as Elimi-
nating Organs, correspond to the Nervous system.

Fia. 107. ‘Fn‘s‘ 108.

5 |
Fig. 107, front view of left Kidoey: 8, 9, arteries; 10, 11, 12, veins; T,
ureter; 13, suprarenal gland.
Fig. 108, section of left Kiduey : 1, suprarenal capsule or gland ; 2, out-
er skin ; 3, part which eliminates ; 4, tubes; 7, 8, basin; 9, ureter.

464, THE LARGE BRANCHES OF THE ARTERIES LEAD-
ix¢ To THE Kioxeys indicate the importanee of their
office, more Blood being supplied to them, in proportion
to their size, than to any other parts except the Brains
and Lungs, the latter receiving all of it, as stated.

465, Tar KIDNEYS MAY HAVE AN ADDITIONAL OF-
rice of Eliminating a part of the material thrown into

the Blood by the Bones.

462. What —? 463, For what —? Deseribe Fig. 107. Fig. 103. 464. What do
—1? 465, What —?
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466. Tae KIDNEYS MAY ALSO SERVE the purpose of
Eliminating Water when removed for the purpose of
diminishing the volume of the circulating fluid, especially
as the earthy substances Eliminated by them will require
a considerable quantity of fluid to float them away.

. 467. WaEN WATER 18 ELIMINATED FOR THE PUR-
POSE OF COOLING THE Bopy it must be exposed to evapo-
rate from an extensive surface, such as is afforded only
by the Skin; so that the proper organs must be located

in the Skin, where the perspiratory glands are placed.
Fia. 109.

Fig. 109 represents a very highly mag-
nified view of a perpendicular section of
a small portion of the Skin. It is divided
1 into three parts: 1, the external layer or
cuticle, composed of cells starting up from
the basement membrane below, and grad-
b ually becoming dry and flattened scales
as layer after layer they approach the sur-
face, from which they are worn or drop
off. Two curved passages, the outlets of
the perspiration, are noticeable, commu-
nicating below with four tubes in one case,
and two in the other, that are coiled at
their lower extremities, and form the per-
g spiratory glands, g. 2 is the papillary
portion in which the nerves of touch com-
@ mence, surrounded by a network of lym-
phatics and capillaries, supplied through
a, an arterial branch, 3 is she true skin
composed of sinewy fibres woven around
§ thetubes, nerves, and perspiratory glands.
E  In the lower part the meshes are larger,
and filled sometimes with clusters of fat-
cells, as at &

468. AxY viscip sumsTANCES that may not with
propriety be Eliminated by the Kidneys, the Digestory
Canal, nor by its appendages, nor by the Lungs, may
be thrown out upon the surface of the Skin.

466. What —? 467. What arrangement necessary —? Describe Fig. 109.
408. How eliminate —1









SYSTEMATIC ANALYSIS OF APPARATUS 127

479. Tue SpLEEN 1s a large organ, chiefly composed
of cells, and as the Blood circulates among them its con-
tents are modified by the cells, and returned again to
the Blood.

Fic. 112.

Fig. 112 represents concave surface of Spleen, with which the stomach
is in contact; 6, branches of Arteries; 7, Vein.

Fig. 113: 6 represents the Thyroid Gland, like a saddle across the
windpipe, 7, just below the Larynx, Itis named from the Thyroid Car-

tilage, 3.

480, Tre TavYrom aAND ToHYMUS GLANDS are simi-
larly constructed organs, that, like the others that have
no other inlet or outlet exeept the Blood-tubes, must
be modifying organs, though in what peculiar way they
modify the Blood is not known.

481. Tar Strra-rENAL Bobpres are small parts found
at the summits of the Kidneys, the use of which has
been supposed to be modificatory by some and nervous
by others. As they have no outlet nor inlet, except blood-
tubes and nerves, we will class them as modificatory.

479. What —? Deseribe Fig. 112. 450 What is —*® Describe Fig. 115. Can
the Thyroid Gland be felt? 451. What are —?
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QuIRES an oily flmd that shall prevent too great evap-
oration from the skin (not evaporation of the perspira-
tion which flows out of its tubes on to the surtace of the
oil), and protect it from other external influences,

513. Tue oiLy ¥rLuip 18 of three varieties, the com-
mon, the ear-wax, and the viscid fluid of the Meibomian
glands that keeps the tear-fluid from pouring over the
lids.

Fic. 114.

Fig. 114 represents the left eye-lids, cut throngh as far from their
opening as possible, and the Lachrymal Glaud drawn from its place, and
with the lids turned toward the nose to show the inner surface of the lids,

in which the Meibomian Glands, 6, are seen, opening at the edges, between
which the lashes are seen. 14, numerous openings of the ducts, 9, 10,
from the Gland, 7, 8. 12, 13 are the minute openings at the inner corner
of the lids, through which the tear-fluid passes to the nose.

514. THE SURFACE OF THE AIR AND Foop PassacEs
requires a slimy but not oily fluid, called mucus, that
will not too readily evaporate, and will facilitate the
passage of the air and food ; and as the evaporation in
the nose and mouth is greater than elsewhere, they
should both be still further moistened.

515. THE LINING oF THE NosE is kept moist by the

- » ¥
mucus, and the tear-fluid that passes into the nose after

serving its purpose in the eye.

—_——

513. How class — ?- Describe Fiz. 114. 514, What do—7? 515 What said of —¥
What is the quantity of the tear-fluid? Is it always the same ?
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Fig. 115, 2, the same as 12, Fig.
114; 1, ducts leading the tear-fluid
from 2 to 5, covered by 7.

Fig. 116, 5, same as in 115, extend-
ing into the nose at 6. 1, the same as
2, and 3 same as 1, of 115. 4, where 3
joins 5. (The three preceding cuts
beautifully illustrate the tear appara-
tus, for so it may be called.) The
tear-fluid, formed in the gland, Fig.
114, passes down to the eye, and over
it, as shown by 115, to the openings 2,
from which it glides through the ducts
down into the nose. (See Plate 4.)

516. TuE vLiNiNG oF THE Mourh is kept moist by
the saliva, in addition to the mucus, which is supplied
to the back part of the mouth in large quantities by
the Amygdaloid glands (tonsils), to facilitate the swal-
lowing of food.

517. THE SURFACES OF THE ORGANS IN CONTACT
WITH EACH OTHER REQUIRE a very watery fluid, called

serum or serous fluid, simply to prevent adhesion and
friction,

Deseribe Figs. 115, 116.  What are remarkable characteristics of tear-fluid?
516. What said of —% 517. What said of — H
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SECTION I

Secretory Tissue.

111. SecreETORY TISSUE MAY THEREFORE BE DEFIN-
D as a homogeneous albuminoid substance or membrane,
compounded of the Elements of the first and second
groups, under the influence of secretory tissue previously
existing.

112. VEGETABLE AND ANIMAL SECRETORY TISSUE
have the same general appearance and constitution.

113. Secretory Tissue ExHIBITS three general
forms: 1st, the extended or sheet-like, when it is called
basement membrane ; 2d, the tubular ; and 3d, the cellu-

lar.

Basement Membrane.
SecreToRY Tissvr { Tubular.
Cellular.

Fia. 123,

Fig. 123 is a beautiful plan of cells, 1, resting on a basement membrane,
2, beneath which is the fibrous layer, 3, containing the blood tubes, 4,
The spot in the centre of the side of the cell 1s its noclens. (For tubular
form of membrane, see 2, Fig. 137.)

114. TueE CELLULAR FORM OF SECRETORY TISSUE
EXHIBITS numerous varieties, each of which changes its
form more or less, according to circumstances, such as
pressure, ete.  Whether the form of the cells has any-
thing to do with the peculiar character of the secretion
formed by them, i1s not knownj; it probably has, since
each different substance is secreted by a cell of a pecu-
liar form,

115. THE MOST CONSPICUOUS CELLS ARE, lst, the

111 How —?* 112, What said —? 118 What doea — * Write table. Deseribe
Fig. 123. 114. What does —? 115, What —*?
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cular part. The cords on the back of the hands are
examples.

Fig. 144.

Fig. 144 represents both Ligaments and Tendons, the former binding
the latter in their places. 2, 3, 4, tendons; 5, 6, muscles; 1, finger-bone.
The tendons can be noticed extending into and blending with the muscular
part. A muscle is said to be composed of its muscular part and its ten-
don ; an expression that seems contradictory, but it is not so in intention.

152. MgeyeraxEs are of two classes, the dense and
open. The only difference consists in the distance of
the fibres apart.

153. I~ MEMBRANES THE FIBRES ARE INTERWOVEN
in every direction, leaving larger or smaller meshes be-
tween them to be occupied with other parts. In sorfie
instances the meshes are very few and small, in other
cases they are large and numerous.

Fi1G. 145.

Fig. 145 represents
one form of membrane
woven from White tis-
sue in narrow bands,
and Yellow Tissue in
fibres. A few fat-cells
in a row and in a clus-
ter are shown. The
meshes of different
membranes vary very
much in form und
size.

154, Tne SkiN is composed of an external layer of
cellular tissue called cuticle, beneath which it is chiefly
composed of Sinewy Tissue, the meshes of which are

Describe Fig. 144 152, What sald—% 153. How —* Describe Fig. 145.
154. What said —7
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which is very much like Gelatine, in which are imbedded
a great number of cells containing a small amount of
earthy matter, like that ot the Bones. :

Fic. 147.

Fig. 147 represents a por-
tion of cartilage or gristle
with nucleated cells imbed-
ded in it. Some of them
have two nuclei, and appear
to be dividing to form new
cells. The fibro-cartilage
will be represented, and car-
tilage further illustrated, in
connection with Bony Tissue.
(See Fig. 41.)

178. Fipro-CARTILAGE OR SINEWY-GRISTLE is ¢om-
posed of a varying proportion of fibres and gristle, all
the way from a very few fibres up to nearly all fibres
and a very few cells.

179. Tue Gristiy Tissue 18 passive in its offices,
and does not require the activity-giving Elements of the
second group; it is therefore composed, like the Sinewy
Tissue, of inactive Elements, with a small portion of
earthy matter combined.

Remark.—As Cartilage or Gristly tissue is liable to compression for
a considerable length of time, it would not be proper to have Blood-
tubes extend through it. Therefore its mourishment, like that of liga-
ments and tendons, must come into it from Blood-tubes near its sur-
faces. The passage of nutritious substances into and of waste substances
from the inuner portions of the cartilages must be slow, though not as
slow as in the case of lizaments ; and of course their restoration from
injury will be correspondingly tedious.

SECTION VL

Bony or Osseous Tissue.

180. IF A BONE IS EXPOSED TO A CONSIDERABLE
aeaT for some time, it becomes very brittle and erum-

Deseribe Fig. 14T. 175, Describe —. 179. What said of —? How nounshed?
180. What —?
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proportions from the first till the close of life, producing
great brittleness of the bones in advanced years.

Fic. 149,

Fig. 149 represents, at 3, a small portion taken from the centre of a
bone, having a thick, dense exterior, and a central canal; at 1 the dense
part growing thinner, enclosing 2, a mass of curiously wrought bone, look-
ing like very fine sponge, and called cancellated. The appearance can
be seen in almost any bone.

Fi6. 150. Fie. 151.

= o 1, i

Fig. 150 represents a magnified portion of bone, and the arrangement
of matter around the canals, @, b, forming hollow rods ; ¢, tissue packed
between the eylinders. The canals are channels for the location of blood-
tubes, nerves, ete., for nourishing the bone.

Fig. 151, a, represents, in black, one canal, &, ¢, and very much enlarged
lacuna, arranged around it; b, an irregular cluster between cylinders.
The branches from the lacuna are seen to communicate in some cases.
Thus nourishment has the opportunity of reaching every part of a bone,

Deseribe Fig. 149. Describe Fig. ¥50. Deseribe Fig. 151, When will bones
most readily be broken ?
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279, Tuar CranNium, or brain-case, is arched in all
directions in which it is exposed to danger, as that form
is the best for resisting the effects of blows. Where it
is covered by the facium it 1s flat and very irregular.

280, THE THICKNESS OF THE WALLS OF THE CRANIUM
varies in different cases and in different parts of the
same eranium, from the sixteenth of an inch up to an
inch, averaging from an eighth to a half. Those parts
are the thickest that are most hikely to receive blows,
being the back and lower parts.

Fi. 158.

Fig. 153 represents a cross section of
the Cranium, just in front of its mddle.
1, the pakiETAL or side bone, jointed with
its opposite, above, and below bevelled
within the rising wing, 2, of the spug-
x01D; 8, its level portion; 4, its cells,
The proportionate thickness of the Crani-
um to its cavity 18 truthful ; the setting
of the arch above within the buttresses, 2,
is also excellent. The ¢entral dark line
in the walls above and below is the diple.

281, Tue Crantum 18 composeD of three TABLES or
plates, an outer or fibrous, an inner or vitreous, and a
middle, the diple.

Fia. 159,

: Fig. 159 represents the
’“.‘h external table removed

fay and the diplee brought
fiinto view, It has the
o7; same spongiform struec-
@:2FY ture as is found in most

%/ bones, with large canals
for the location of tubes,
as illustrated by the figure.

279. What form has —? 280. What said of —? Describe Fi
—? Describe Fig. 159. g 155. 251, How
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288. TrE CRANIUM IS USUALLY SAID TO BE COMPOSED
of eight bones, in which two bones only are considered
as double, and the rest are looked upon as single. The
parietal and temporal are usually so distinct at mature
years that they could not be counted otherwise than
double; but during growth, and sometimes m mature
years, the suture up the middle of the frontal bone is
distinet, and at an earlier period all the bones are dis-
tinctly double.

Fia. 161.

Fig. 161 represents a side view of the skull, with the bones slightly
separated. 1, Frontal; 2, Parietal ; 8, Ocecipital; 4, Temporal; one not
numbered, in front of 4, Sphenoid ; one faintly represented below 8, Eth-
moid ; 5, Nasal; 6, Molar; T, Superior Maxillary ; 8, Unguiform; 9, Infe-
rior Maxillary. Between 3 and 4 1s seen a small bone, several of which are
apt to be found in the course of those sutures, or geam-joints. They are

pamed Ossa-triquetra.

989. THE BEST CLASSIFICATION OF THE BONES OF
rne Craxivyr, being most philosophical, is that which
makes twelve of them, six richt and six left; for some
of the sutures are obliterated early, others later, and

988, How —? Describe Fig. 161, Which bones are shown, the right or left?
289, What is —1
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Fig. 164. Fio. 165

Fig. 164 represents the spinal column, carved in the region of the chest,
as the result of pressure upon its cartilages. The line, a, shows the point
to which the column would reach if its cartilages were natural. Fig. 165
represents, 3, the cartilage extended ; Fig. 166, the same, 3 compressed ;
the spinous processes, 8, being made to approach in the former case, and

io eeparate in the latter.
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through its centre, dividing into right and left; hence,
though named as if single, it is double. It assists in

giving expression.

Fic. 178.

Fig. 178, side view of
muscles of Cranium, Fa-
cium, and Neck. 1, ten-
don; 2, front, 5, back of
% ' Occipito frontalis; 8, 4,
6, muscles of external ear.
Beneath 3, temporal faint-
ly shown ; 7,"Orbicularis;
&, levator; 9, compressor ;
10, levator; 11, bucecina-
tor (trumpeter); 12, Zy-
gomatic; 13, ditto and
orbicularis ; 16, masseter;
14, platysma myoides;
17, Sterno Mastoid; 20,
trapezium,

468, Tar SuPErcILIARY are situated beneath the
eyebrows, extending from the ridge above the nose out-
ward. When they contract they corrugate, and draw
down the skin covering them,

489. Remark.—The two preceding muscles are the only ones of
the Cranium, and as they are only useful in giving expression, they
might better be associated with those of the facium.

490, THREE MUSCLES, ABOVE, IN FRONT, AND BACK
OF THE EAR, extend from it to the cranium, moving it
when contracted.

Deseribe Fig, 1789, Which museles belonge to eranium? face ¥ neck? 483, De-
geribe —. 459, What said in Remark ¥ 490. What said —?
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Fic. 182.
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rapidly they change nor how great is their requirement
for nutrition. From the small number of Blood-tubes

.-"A I
il
-'I;
f

=

LI T s

Fig. 185 represents front, side, and under view of brain, front view of
cord and nerves leading from it, the large branches being correctly, the
small ones ideally, drawn. Fig, 186 shows the end of a finger, natural

size, the nerves enlarged. Fig. 187, a front view of the brain-cord and
roots of nerves enclosed in the membranes of the cranio-spinal cavities.
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655. Upon the subarachnoi- e an
dean tissue, as upon a hydrosta- '
tic bed, THE BrAIN 18 PROTECTED
from the least effect of the jars
sent up through the body. In
old age, in the thickest part,
this has become an inch thick.
(See a, adjoining Fig.)

656. Tune BraiNn 1s FULLY
PROTECTED by the curved, arch-
ed, and irregular form of the SO g :
skeleton, and by the flexures of the joints by which jars
are dispersed; by the cartilages of the joints; by the
spongiform structure of the bones and the marrow they
contain; by the subarachnoidean cushion; by the arched

Fia. 190.

Fig. 190 represents the
cerebri sliced down to the
upper surface of 4, the
bridge (corpus callosum)
of fibres that extends across
from one to the other. 5,
5, are the deep fissures be-
hind and before, that ex-
tend up between the
parts removed ; the bottom
of the middle part of the fis-
sure is represented length-
wise the centre of 4. This [
fissure is occupied by the f
falx, the lower edge of the ¥
central part of which
touches 4, the ends sink-
ing down at 5,5. 1 is the
white tissue, its fibres be-
ing interlaced by fine sin-
ewy fibres; the dots show
sections of a few capillaries
extending among them; 2,
the gray tissue, the dark line indicating the anfractuosity or the division
of capillaries between touching portions of the surface of the gray Tissue.

— e

Describe Fiz. 180, 635, From what—? 656. Enumerate the means by which —,
De=cribe Fig. 190.

12*
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Fia. 192, Fig. 193.

S E I

Fig. 192 represents a side view of the face, neck, and upper part of the
abdomen. a, section of the ribs, being made at the point of their greatest
enrvature backward; the left lung, L, and stomach being cut open and
drawn forward and to the right to exhibit d, 4, sympathetic ganglia and
nerve, the divisions of b, pneumo-gastric, or tenth nerve, and the plexuses
they form; ¢, facial nerve.

Fig. 148, the brain and nerves, with ganglia on their posterior roots.
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cuticle, basement membrane, and dermis, sometimes
called the true skin,

706. Tue DeruMIs 18 cONSTRUCTED of sinewy fibres,
woven most densely near its surface and quite loosely
below, where, in fact, the fibres pass into the form of
areolar tissue, in the areole of which, and in some of
the larger meshes of the skin, fat-cells are found more or
less abundantly.

707. Tur peErmis is that part of the skin that is
termed leather, being tanned dermis, the hair, cells,
nerves, ctc., being removed in the process,

708, THE SURFACE OF THE DERMIS IS RAISED in
ridges of small points called papille, in the most sensi-
tive parts, as may be seen at the ends of the fingers and
elsewhere.

709. TaE MESHES OF THE DERMIS ARE OCCUPIED by
glands, lymphatics, blood-tubes, a loop of which extends
into every papilla, and nerves which terminate in, or
more properly commence in, nervous corpuscles in the
papille.

Fra. 1904,

Fig. 194 represents the capillaries
near the surface of the dermis. The
loops that are in the papille are easily
recognized,

710. THE BASEMENT MEMBRANE IS SPREAD over the
dermis and all its eminences, and from it soft cells con-
stantly grow up, producing a deliciously soft, elastic cush-
ion to protect the exquisitely sensitive nerves from too
great pressure; the slightest touch on them exposed is
exceedingly painful.

711. TuE THICKNESS OF THE DERMIS VARIES in dift

T06. How is —% T07. What is—? T08. How s —? 700 How are —? De-
scribe Fig. 194. 710, How is — % T11. How does —?
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Fia. 196. .

Fig. 196, a section of nose a little to the left of central partition; 2,
nerve of smell; 2, 9, 8, 7, 4, nerves of common sensation; 5, 6, motor
nerves of soft palate; 3, speno palatine ganglion; 12, deep petrous con-
nection between the ganglion and the carotid plexus, and thus with the

sympathetie.

layer of cells that protects the corpuseles in which the
nerve-fibres of smell commence, and some change that is
wrought in them produces, as an ultimate result, a sen-
sation of smell.

731. From the DIFFERENT EFFECTS PRODUCED RBY
DIFFERENT SUBSTANCES, a8 in case of taste, their charac-
teristics may be learned, and they may be distinguished.

732.  MuUcCH ENJOYMENT IS ALSO ATTAINABLE THROUGH
THE SENSE OF SMELL by judicious treatment. It is the
province of the sense of smell to enjoy the sweet odors
of flowers, the freshness of the cultivated fields, and the
fragrance of the wildwoods. Nor are the arts of the
perfumer to be disesteemed. The savor of preparing
food quickens the appetite, heightens the pleasure of

eating, and facilitates digestion.

————

Tiescribe Fig. 196. Where do the nerves of common sensation, 2, 9, 8, 7, 4, ter-
minate? T31. What saidof —7 T32. How is —?

13
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manner, that the light from objects within reasonable
distance shall reach a focus at the retina.

795, Remark.—THE CURVATURE OF THE RETINA certainly, and per-
haps also its distance from the lens, is affected by the external muscles
of the eye, yet to be described.

796. TuE EYE CHANGES, WHEN PERFECT, from that
of short to that of long sight without effort, but in long-
sighted persons it cannot be changed to short-sight, and
in the case of the short-sighted it cannot be changed to
long sight.

79%. Remark.—THE WoORDS SHORT-SIGHTED AND LONG-SIGHTED do
not convey a corrcet idea, for neither is anything more than a perfect
eye, but fails in being something less. The short-sighted is no more so
than any perfect eye, but is not long-sighted. .

798. Remark.—It i3, however, seldom that LONG Or SHORT-SIGHTED
PERSONS ARE RESTRICTED to a single distance, their eyes nearly always
having some power of adaptation, but not sufficient for perfect sight.

799. Remark.—In eyes called good there is A GREAT DIFFERENCE
IN THE DEGREE OF ADAPTATION : one person can see at a few inches’ or at
miles’ distance, while another has a more restricted range. All eyes have
their limit, and those only in case of which it is inconvenient are noticed.

Fic. 198.

800. IN THE CASE OF
{ THE LONG-SIGHTED at ordi-
%k nary distances forreading,
3l tlte licht from A, Fig. 198,
isnot brought to a focusat
a, as it would be in a per-
fect eye, but spreads over
the surface from & to ¢, on account of which A will seem
to oceupy all the space from B to (| since, from the ne-
cessary constitution and action of the eye, the light act-
ing on b will appear to come from B, whether it does or
not, and the light acting at ¢ will appear to come from
(’, and the light acting on all the visual points between
b and ¢ will appear to come from an equally numerous
series of objects between B and C.

725 What said of —7 T96. How does —7? T97. What said of — ¥ 7958, How
are =7 799 Is there —% - S00. What the condition — 7
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Capillaries.

886. CAPILLARIES are exceedingly minute tubes dif-
fering slightly in size in different parts, but uniform in
size in a given part, united with each other so as to form
a network, the meshes of which vary in size and arrange-
ment in different parts, according to their structure and
requirements in respect to Blood. The capillaries are
the most essential parts of the circulation, always exist-
ing first and acting last in life, the other parts being
added in order to pass the blood from one set of capil-
laries to another,

Fia. 204,

Fig. 204 represents a portion of frog’s foot, during life, very much mag-
nified : @, an artery; b, a vein deeper than ¢, a network of capillaries near
the surface., In the network the two kinds of blood-cells are noticeable;
the red ones are largest, and, from compression in the minute capillaries,
somewhat elongated. The white cells are also noticeable at 1, in the arte-
ry, near its walls, the red cells pouring along in the centre so rapidly as
not to be separately discerned, and only as 8 dark current, as represented.
Above ¢, in the centre, a capillary has been ruptured and cells are crowd-
ing into the adjoining mesh. The irritation thus caused has retarded the
circulation in the neighboring capillaries, and the cells are crowding each

other. The irregular black spots are pigment-cells that give color to the
pEI-I"L

836. What are —! What different figures represent capillaries? Desecribe
Fig. 204.
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887. Hemark.—THE ARRANGEMENT OF THE CAPILLA-  Fic. 205.
RIES is so exactly in accordance with the structure to
which they belong that an examination of a small por-
tion of a capillary network would determine whence it
came. In Fig. 203, 5, b, represents a network of capil-
laries around the root of a hair, 3.

888. THE CAPILLARIES ARE CONSTRUCT-
ED of a homogeneous membrane, like base-
ment membrane, with nuclear spots in its
sides, shown in ¢, Fig. 206, capillaries, into
which @, an artery, opens. :

889, THE cariLLARIES OPEN from the
arteries on the one hand and into veins on 4
the other, as a rule, but there are ex- Fic. 206,
ceptions, 1st, in which capillaries only
are the means necessary for a very
limited circulation, and, 2d, where ca-
pillaries open from and into veins,—
for example in the liver.

890. THE USE OF THE CAPILLA-
RIES is to bring the Blood into very
near relations with the parts upon (i
which it is to act, or with the substances that are to
act upon it.

891. There po NoT APPEAR to be any apertures or
pores IN THE SIDES OF A CAPILLARY more than there are
in the sides of a soap-bubble, but the substances it con-
tains pass through it at any point, and substances pass
into it without any rupture. Where one occurs, as in
Fig. 204, the entire contents burst out.

892. THE SUBSTANCES ABOUT TO PASS OUT FROM THE
CAPILLARY approach its inner surface from the current
that is more quickly flowing through its centre, then hesi-
tate, are quiet for an instant, and, in the twinkling of an
eye, appear on the outside.

857. What said of —? 888, How are —? 539. How do —? 590. What is —?
891, What —? 892. What said of — ¥






SYSTEMATIC SYNTHESIS OF TISSUES INTO ORGANS. 319

tending the vein. 1f the finger is carried below the valve, the blood is
pressed away from it, and the vein between the valve and finger will be
empty. h

Fig. 207 represents, @, vein, laid
open by a section of one side, show-
ing two sets of valves, in pairs. §,
same vein, in perpendicular section,
through one set of valves. ¢, same
vein, entire, showing the distension
of the vein behind the valves.

Figs. 208, 209,
are plans of veins,
showing how the
blood flows into
side branches be-
low the valves when
they are closed.

809. THE USE OF THE VALVES is to prevent the
Blood, when pressure is made upon the veins, from flow-

ing back into the capillaries.

0900, Remark.—The valves of the lower extremities are very nu-
merous, yet the severe and continued pressure upon the veins there not
unfrequently distends them till the valves fail to close them, and the
Blood flows back, distending the veins below to a greater degree, caus-
ing a knotted appearance of the veins, called varicose. In this case, as
far as possible, the pressure should be removed, and an elastic bandage
worn over the entire extremity below the upper part of the varicose
condition. Standing positions are apt to produce this condition.

901. JInf—The arrangement of the valves teaches that when the

=

Deseribe Fig. 207. Deseribe Fig. 208. Describe Fig. 209. &30, What is —1
900, What are varicose veins? 901. What do the valves teach?
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908. THE HUMAN Fia. 210.
HEART 1S merely a hol-
low, heart-shaped mus-
cle, with several com-
partments and valves,
lined with a continua-
tion of the lining of
the veins (the serous
coat), and covered with
a similar coat; three
coats in all, It weighs
about ten ounces, is
about five inches in
length by three and a ®
half in diameter, and is
enclosed in a heart-case (pericardium), the inner surface
of which is a continuation of the membrane forming the
surface of the heart.

909. THE HEART IS SUSPENDED to the spinal column
in the upper part of the chest by the blood-vessels and
ligaments connected with its base (that is above), and
extends downward, forward, and slightly to the left, be-
hind the breast-bone; the place where it is felt beating
being against its extreme left and lower point.

910, WHEN THE HEART CONTRACTS, its point is
thrown forward and strikes against the chest-walls ; this
point being supposed to be over the centre of the heart,
it is thought to be lower and more to the left than it is.

911. Jllus.—Speakers will, unawares, not unfrequently indicate
their #rue feelings by referring to the heart, and placing the hand more
nearly over the stomach than over the region the heart occupies.

912. Remark.—Instances have occurred in which the heart inclined
to the right rather than the left side.

913. THE HEART IS SEPARATED FROM THE LUNGS,

between which it hangs, by its heart-case, and by the
partitions 17, Fig. 211, that pass across from the breast-

Dack view of Heart,

908. What is —? 909, How is —? 910. Effect when —? 911, What is atm-
quent blunder of speakers? 913, How is —?

14%
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which, in case of the right auricle, blood can flow back
if much force is exerted; but in case of the left auricle,
none can flow backward, or the lungs might be endan-
gered.

022. THE VENTRICLES ARE ALSO SIMILAR, the right

being a little more capacious, and its walls thinner, than
the left.

923. THE INNER SURFACE OF THE VENTRICLES i8
smooth ; at the same time it is uneven, many bundles of
fibres (columnce earne) extending across the cavity,
gsome of them connected with the points of valves, as
shown at 9, Fig, 213,

Fi1a. 213.

Fig. 213, heart,
the front view;
1, right, 2, left,
or systemic ven-
tricle, with por-
tion removed ; 3,
R. auricle; 4 L.
auricle; 5, artery
opening from 2;
{ 6,7, 8, tricuspid
valves, connect-
ed by muscles, 9,
to inner surface
of heart; 10, bi-
cuspid valves;
11, semilunar
valves opening
into 11, artery,
leading to lungs
(pulmonary).

922. Are —? 923 What said of —? Describe Fig. 213. Why are valves open-
ing into artery called semilunar?
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EXACTLY, and therefore may act together, while their relative size and

expansion must be in exact ratio to the activity in the lungs.

Arteries.
Fia. 214. Fig. 215.

Fig. 214 represents the thigh dis-
sected to show the large artery, 1,
and numerous branches of it. Notice
at 7 where it is over the bone, and
near the surface, and easily com-
pressed. Notice at 16 (anastomosis)
where a branch from below unites
with one from above, Notice that
from 10 to 19 is the region for applying a tourniquet to compress the artery.

Fig. 215 represents the large artery, 9, 10, of the arm beneath the inner
edge of the biceps, 2. Observe how it winds forward into the elbow-joint,
as 1 does behind the knee, Notice the anastomosis of 16,

— e — .

Describe Fiz. 214, Describe Fig. 215, What does anastomosis mean? Point
out the position of main arteries.
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949. Remark.—In the same manner as the hearts may be said to
be a modification of a portion of the veins, so may the arteries be said
to be an extension of the heart into every part of the body.

Lymphatics. -

Fie. 216. 950. LYMPHATICS GENER-
ALLY COMMENCE as a network
of capillaries, larger than those
of the red Blood, as represents
ed in the adjoining cut of those
of the skin of the ear. (See
also Fig. 91.) In the papille
of the second stomach they
commence, as shown by Fig.
88, as club-shaped tubes. The
form of the network differs in
different kinds of organs.

"~ 951. LYMPHATIC CAPILLA-
RIES ARE CONSTRUCTED of walls
more delicate than even those
of the red blood capillaries.

952. THE LYMPHATIC TUBES OR VESSELS COMMENCE
from the network, as the veins do from theirs, the
membrane of the capillary walls being continuous with
the basement membrane of the tubes, in which it is
lined with cells, and surrounded with sinewy fibres, not,
however, so thickly as that of the veins,

Fic. 217.

949. What may arteries be said to bet 950. How do —? 951. H
" et l oW —
952. How do —f Describe Fig. 217. e : :
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Fic. 218. Fig. 218. 1,
2, lungs, drawn

aside from the
hearts; 3, the
trachea; 4, 5,
the bronchii ;
6, ventricle of
froct,right,pul-
monary, or res-
piratory heart;
7, its auricle;
8, left, back, or
systemic heart;
9,10, venn ca-
va, opening ip-
toT; 11, aorta;
12, pulmonary
or respiratory
artery; 13, 14,
its branches; 15, a ecord ; 16, upper edge of 8; 17, 18, 19, 20, pulmonary
or respiratory veins, opening into 16 or 8.

parts together; and of an external covering (pleura
pulmonalis). (See Fig. 96.) |

975. Tue BroNcHII ARE cONSTRUCTED like the tra-
chea, only in the smaller branches, instead of one
C-shaped cartilage, several pieces complete the ring, in
which also there is more muscular tissue. The mucous
membrane also grows thinner as the air-cells are ap-
proached. .

Fic. 219. 976. AIR-CELLS are

an expansion of the lin-
ing of the minute bron-
chii, its fibrous portion
being diminished al-
| most to nothing, and its
lining cells also being
modified. The sides of
the cells are saculated
for the purpose of presenting a greater extent of surface,
(See much magnified cells in adjoining Fig.)

Describe Fig. 218. 975 How are —? 076G What are —¥ Describe Fig. 219,
(8ee Fig. 94)
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Fia. 231. Fig. 232,

Fig. 231 shows how, by improper position, the digestory organs are di-
rectly compressed, and indirectly suffer for want of pure air that cannot
be freely inhaled ; while Fig. 232 shows a proper position, The first will
be soon broken down, while the second will improve in health by a rea-
sonable amount of such exercise. When the work or reading cannot be
seen on account of near-sightedness, glasses should be worn, to obviate the
necessity of curving over the work; or it should be raised to a convenient
seeing distance.

1067. It is also evident that the Broop musr BE
SUPPLIED TO THE STOMACH IN LARGE QUANTITIES during
the formation of the gastric juice; hence, no violent or
engrossing exercise, muscular or nervous, ought to be
engaged in immediately after eating.

1068, THE EXHAUSTION OF THE NERVOUS SYSTEM
by severe labor or mental application prevents the
formation of gastric juice, and rest must be taken be-
fore eating in such cases,

1069. Remark.—OXN THE OTHER HAND IT WILL BE SOMETIMES FOUND
that nervous exhaustion arises from want of food of the right kind: in
fact, this is frequently the case with those who are called upon to make
powerful or continued mental effort, and they require a more generous
diet, or one well adapted to nourish the nervous tissues, It is not every
man who can digest out of ordinary food the amount of nutrition neces-
sary to supply an active brain. In this case he must select brainial

food.

Describe Fig. 231. Describe Fig. 232. 1067. Why must —? 1088, What said
of =% 1069. What —¢?
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GLANDS is not known. - Fia. 238,
They are found singly, pEE
and called solitary, or f
in clusters, when they [&:
are called agminated.

Fig. 238, magnified view
of Peyer's gland, a, tubular
glands. £, depression of mem-
brane, owing to absence of
a: b, d, muscular tissue; e,
sinewy tissue; e, serous sur- [
face.

Remark,—The second stomach and colon are also, of course, sup-
plied with mucous glands.

Liver and Gall-Bladder.

1094. Tae Liver is the largest gland in the body,
and, like all eompound glands, 18 merely an aggregate
of minute parts, all of which are similar to each other,
and in the liver called lobules.

1095. THE LOBULES OF THE LIVER CAN BE SEEN by
tearing it, when it will exhibit a fine granular struc-
ture, each granule being a lobule, and the whole bound
together by a small amount of sinewy fibres; they are
interwoven with an immense number of blood-tubes and
some nerves, while the whole are enclosed by sinewy
tissue, finished with cells, forming a serous membrane.

1096. EacH LOBULE 1s CONSTRUCTED of supplying
blood-vessels which encirele its surface, and a vein spring-
ing from its centres; between the former and the latter
an exquisitely delicate network of capillaries exists, in the
meshes of which are the secretory cells of the lobules,
secreting the bile from the blood of the capillaries, and
pouring it into the bile-ducts between the lobules.

1097. Remark.—However curious it may seem, PHYSIOLOGISTS ARE

Describe Fig. 233. 1094. What is —? 1095. How can —? 1096. How is —?
1097, In what are —7
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1105. TreE BILE is a very complex fluid, of an orange-
green color, rather sweetish than bitter, copiously secre-
ted in nearly all animals; yet its complete and precise
uses have not been satisfactorily determined.

1106. THE GALL-BLADDER or cyst is a conical bag or
pouch of one to three ounces’ capacity, beneath the liver,
and by a duct opening into its duct at a point near where
it leaves the liver. The cyst is constructed of a strong
layer of sinewy tissue, lined with mucous membrane.,

1107. THE USE OF THE cYsT, as usually described, is
to receive and retain the bile till the proper time for it
to pass into the duodenum. But the contents of the
cyst are intensely bitter, and this character must be the
result of a secretion there, even if the whole of the gall
it contains is not secreted in the cyst.

1108. THE JEJUNUM AND ILEUM are merely exten-
sions of the duodenum, with slight modifications, the
valvulae conniventes (Pl 29) becoming more numerous,
and the villi on their surfaces increasing to an almost
infinite number. In the villi lacteals take their rise, and
numerous absorbing capillaries also exist. (PL 29.)

1109. TuHE cHYME Fia. 289,

FROM THE STOMACH, Qs e
passing little by little +{&&

through the pylorus &=
(porter), is mingled 'S EESZ
with the panecreatic,
hepatic, and intestinal
Juices, and such chan-
ges are wrought in it as
gradually adapt all the
useable parts to pass in-
to the circulation; by
the gentle vermicular or
worm-like action of the

1105. What 458 —? 1106. What is — 7 1107. What is —?* 1105 What are —?
1109, What said of —? How is changed chyme spread over intestinal surfuce ?

16
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constriction of the colon, producing accumulations in the first or ccecal
and the transverse part of it, and consequent inflammation. Clothing
should not be fastened upon the hips, but should hang suspended upon
the shoulders. (See Ap. N.)

F1G. 240.

: -

o e e —

Fig. 240, cross section of abdomen, to show 10, the ascending colon,
bound down by 23, 2y, the lining (peritoneam) of the abdowen; and 14,
the descending colon, confined by 18, 20, while 12, ileum, is held in place
by the portion of the mesentery formed by 23 and 25. The same mem-

brane can be followed quite around. 7, kidneys.

1116. Tue vse or THE CoLoN is to receive whatever
is thrown into it from the ileum, to eliminate waste mat-
ter from the Blood, and to serve as a portable reservoir

for those substances,
1115, OXNE OF THE MOST IMPORTANT LAWS OF IEALTH

is to have a regular daily evacuation of the accumulations
in the colon.

The Lacteals.

1118. THE LACTEALS are a variety of the lymphatics,
commencing in the papille of the second stomach as club-
shaped roots (Fig. 88), and, gradually uniting together
at glands in the mesentery (Figs. 93, 104) form at last a
small trunk, the thoracic duct, 1, 2, Fig. 241, that extends
up into the neck, turns down, and empties into the veins.

Describe Fig. 240. 1i15. How are —? 1116, What is —? 1117. What is —?
1118. What are —?
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Fie. 241. 1119. THE LACTEAL
dod ROOTS ARE CONSTRUCTED of
s membrane only, but to this

are added a lining of cells
and a covering of sinewy
tissue to form the tubes.

1120, THE LACTEALS
TAKE UP, among other sub-
stances, the fat, that gives
® their contents the color of
;. milk ; hence the name, lac-
¥ teals, Their contents are
B called chyle.

g 1121. THE CHYLE TAK-
EN UP BY THE LACTEALS IS
MODIFIED by their action
and that of the glands, so
that by the time it reaches
the veins it has a pinkish
cast, but its light color can
be traced in the Blood, into
the lungs, after which no
farther trace is perceptible
to the eye, though it is
5 abundantly evident if
| properly sought.

SECTION IX.

Evminatory ORGANS,

Kidﬂeya;

1122, Tue KipNEYs

2 N are two similar glands, of a
dark brown culor, a.huut four and a half inches in length
by two in breadth and one in thickness, of the form of

e —

Describe Flg, 241 (see PL5). 1119 How are —? 1120. What do —* 1121. How
is —¥ 1122, What aze —? Where —1
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kidney-beans, with a smooth surface, dense to the touch,
and SITUATED one on each side of the spinal column, cor-
responding to two dorsal and lumbar vertebra, the right,
however, being a little lower; it is in contact with the
liver, the descending duodenum and ascending colon, the
left being in contact with the spleen, pancreas, stomach,
and descending colon.

1123. Remark.—Sometimes there is only one very large kidney, of
an irregular shape, and extending across the spinal column, like the pan-
creas; gometimes the two are connected by a band, the whole having
the form of a horseshoe. Sometimes when disease, accident, or exper-
iment destroys one kidney, the other increases so as to supply the use
of both.

1124, Tae KiDNEYS ARE BURIED in a large quantity
of Adipose tissue, the precise purport of which is not
determined, further than that it serves to preserve a
uniform temperature in the kidneys,

1125. A SECTION OF A KID- Fia. 241.

NEY sHOWS that it is constructed
of an external coat or tunic (2,
Fig. 241) of sinewy fibres, woven
very densely, within which is a
granular layer, 3, with a tubular
portion, 4, surrounding a cavity,
7, from which a tube or duct, 8,
9, leads to the vesicle or reservoir.

1126. AGAIN, THE KIDNEY
MAY BE DESCRIBED as constructed
of an immense number of minute
tubes that radiate from the pelvis,
7, outward to the granular-ap- !
pearing cortical part, where it will be found that each
granule is a group of capillaries beautifully enveloped
by the extremity of the tube.

1127. THE STRAIGHT PART OF THE TUBE IS CONSTRUCT-

1123. Are the kidneys uniformly two? 1124, In what are —? 1125. What does
s —? 1126, How may —?! 1127. How is —?
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Fie. 245,

1130. THE ELIMINATION OF A CER-
TAIN QUANTITY OF WATER would be
necessary to dissolve and float away the solid elimina-
tions, but the removal of water in large quantities would
rapidly diminish the entire quantity of Blood circula-
ting in the Body, though not the heat-producing pari ;
that would, of course, pass through its rounds, and pro-
duce heat so much the more rapidly. The kidneys,
therefore, assist in regulating the heat of the body.

1131. Remark.—THE SHORT TIME IN WHICH SOME SUBSTANCES taken
into the stomach will MANIFEST THEIR ACTION THROUGH THE EIDNEYS, has
often caused the question, Is there not a direct communication between
the two? There is none: the ordinary circulation soon subjects all the

Blood to the action of these organs, and it shows the rapidity of the
circulation.

The Perspiratory Glands, etc.

1132. THE PERSPIRATORY GLANDS are minute tubes,
some of them straight and some coiled at the inner ex-
Fig. 247.

1120. What said of —? 1131, What said of —? Proves whatt 1132, What are
—1 Describe Fig. 247
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1802. Inf,—THIS ARRANGEMENT suows which is the dependent
group, for it is evident that the Sanguificatory is appended to support
the mentory, which is not merely for the purpose of superintending the
supply of the former with proper material; that is only a secondary
purpose.

1303. Remark.—THE WHOLE OF THE BLOOD-PERFECTING APPARATUS
are grouped in the enclosing trunk-walls, where they are suspended to
the spinal column and attached to the circulatory circuit of the Blood
by appropriate connections, as illustrated—with the exception of the
perspiratory tubes that are located in the skin.

1304. A REVIEW OF THE APPARATUS WILL ALSO SHOW
that two of each kind of the mentory must be construet-
ed complete, while of the Blood-perfecting one of each
suffices.

1205. Remark.—ExcEprioNs to the preceding remark SEEM TO EX-
15T in the lungs, kidneys, skeleton, and skin. Of the lungs and kidneys
it may be said, that they are each a half of the substance necessary to
accomplish their functions ; yet they are not—one is larger. The spinal
column and the breast-bone or sternum appear to be composed of right
and left halves, neither of which would be complete without the other,
yet they are perfectly symmetrical ; the lungs and kidneys are not. The

skin appears to be a continuous surface across the middle line, yet at
various places it shows the fact of its intrinsic double character.

1306, THE TWO APPARATUS OF SIGHT exhibit a re-
markable deviation from the rule, exceedingly interest-
ing, as explaining a phenomenon, and demonstrating the

Fic. 254. unity of Mind, and that it is
R 8 not, though its apparatus is,

| dual.
.I 1307. THE OPTIC NERVES
® exTEND back from the eyes,
@1, 2, Fig, 254, toward each
§ other, till at 3 they meet, and
t that part of the fibres that
commences in the left part of

S e R Ty the right eye extends across
to the left, and those fibres that commence in the right

1302. What does — 7 1703. What said of — 7 1304, What will —? 1305. What
— % 1806. What said of —? 1307, How do — 7
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by them, been very much undervalued? Some are too indolent
for their health ; but do not the most work too long, and more
in proportion than men? Do not their labors require much
versatility ?  Their honsehold oecupations are numerous, per-
plexing, and some of them very unpleasant, at best. Cooking
must be done with heat, and in hot weather cannot be made
very enticing. Yet what adds more to home-happiness than
good hounsekeeping, particularly cooking? Ought not, then.
woman's work to be honored, and made as easy, speedy, and
pleasant as possible ?

Kitchens should never be in basements, unhealthy not only,
but uncheerful. Everything in them should be handy—fuel,
hot and cold water, ete. In particular, cookinz utensils should



414 APPENDIX M.

be simple, and easily and effectively used. Fire was the great-
est invention of man; its most humanizing application was to
cooking ; and a stove instead of a fire-place one of the great-
est blessings to woman. The modern range-form, either set or
portable, is a great advance over the high stoves yet in very
common use., Being lower, the lifting on and off of articles gives
an aggregate, in the course of a day, of great relief to muscular

exertion. There is greater working surface; six holes are more
convenient than four; and an internal arrangement is allowable
that insures perfect baking at all times wit coal, and with a
great economy of fuel, apparently otherwise unattainable; and
bad baking is a great vexation to woman, as well as a great waste.
The range-form is also made at less cost.™ A wooden Landle on
a kettle is a small matter, but will save many steps and motions.
All such little things must be observed, for woman’s toils are
numerous, and she should receive corresponding facilities.

M.

The following figures illustrate a neat form of Tourniquet
being applied. 7The lettered Tig. is a section of a limb at the
point of application. E indicates an elastic band, a yard or more
in length, that drawn tightly and repeatedly passed around the
arms of the Tourniquet, will surely compress the artery A,
yet not so as to altogether prevent the action of the neighbor-

* The author takes especial pride in having done something to improve cook-
ing-apparatus. The Monitor range, fizured above, in externnal form does not difier
frim others, bt it has internal arrangements tha! render it the best for eonking,

artienlarly baking, and with mueh the greatest economy in fnel of anything yet
invented,  He is also preparing a Treatize on Ventilation, Heat, and its household
applications; presenting eernomical and interesting suggestions.
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