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POPULAR AND CHEAP BOOKS,

Particularly suitable for Family Libraries.
PUBLISHED BY *

GRIGG, ELLIOT & CO.

‘No. 14 North Fourth Street, Philadelphia.

AND FOR SALE BY BOOKSELLERS AND COUNTRY MERCHANTS Gﬂﬂﬂ-
RALLY IN THE UNITED STATES,

F

% EpucATED MIND is a Nation’s wealth, and promotes the happiness of mankind.”

At this time, when the press is teeming with 8o much nonsensical trash,
tending 1o corrupt, not ouly the literary taste, but the morals of the people,
parents and their children will be plea~ed to find so [Tlilrl%' valuable works
to be procured at almost any bookstore in the ecountry. Their perusal will
tend to restore the mind to a true idea of life, its dignity, its duty and its
destiny. The reading of the following books will exalt the mind, and
purify the aflections, and awuken to life many a fresh and noble thought
that now lies buried. *“The great business of man is, to improve his
mind and govern his manners.”

THE LIFE OF GEN. ZACHARY TAYLOR,
| BY ROBERT T. CONRAD, Esq.,

WITH AN ORIGINAL AND ACCURATE FGRTFI.AI]:,

And elegant tllustrations of the Battles of Fort Harrison, Okee-cho-bee, Pulo
’ Alte, Resaca de la Palma, Monterey and Buena Vista.

W‘% ample details of his early life and public and private career,
'« & derived from the most authentic and accurate sources.

- _In a large and elegant volume, 12mo. &

| [

| &7 _The Life of this distinguished General from the eluquent pen of Judge Conrad,
- HPhrllndelphm. The subject, the author, the times and the circumstances, all
~ combine to render such a work eminently popular; and all who want a complete

history of his Life for thelr libraries, will do well t , in ordering, G
ELLIOT & CO.’S Edition. ; PRI A enng CHA,

GENERAL TAYLOR AND HIS STAFF, 12mo,
Lllustrated Wwith Portraits.

In Press, and will shortly be published,
GENERAL TAYLOR AND HIS STAFF;

! CONTAINING
'BIOGRAPHIES OF GENERALS TAYLOR, WORTH, WOOL, B
| AND ALL THE DISTINGUISHED OFFICERS OF THE S

eautifully iliustrated.

i

I

PRESENT WAR.

’h These editions will be the very best published§in this country and will be
|

! A
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JOSEPHUS'S (FLAVIUS) WORKS.

By tue tate WILLIAM WHISTON, A. M.
From the last London edition, complete, and the only readable edition published

in this coundry.

Ae a mattér of course, every family in our country has a copy of the H-oljr Bible ®

—and as the presumption is, the greater portion often consult its pages, we tske
the liberty of saying to all those that do, that the perusal of the writings of Jose-
phus will be found very interesting and instructing.

A.l those who wish 1o possess a beautiful and correct copy of this invaluable
work, would do well to purchase this edition. It is for sale at all the principal
bookstores in the United States, by country merchants generally in the Southera
and Western States.

SAY’S POLITICAL ECONOMY.

A Treatise on Political Economy, or the Production, Distribution, and
Consumption of Wealth. By Jean Baptisie SEV. Fifih American edi
tion, with Additional Notes, by C. C. Biddle, Esq., in 1 vol. 8vo.

It would be beneficial to our country if all those who are aspiring to office,
were required by their constituents to be conversant with the pages of Say.

The distinguished biographer of the author, in noticing this work, observes,
¢ Happily for science he commenced that study which forms the basis of his admi-
rable treatise on Political Economy, a work”which not only improved under- his
hand with every successive edition, but has been translated into most of the Euro-
pean languages.”

The ednor of the North American Review, speaking of S8ay, observes, that £ he is
the most popular, and perhaps the most able writer on Political Economy, since
the ume of Smith.*? ¥

BENNETT'S (Rev. Joun) LETTERS TO A YOUNG‘LAg_F,
On a variety of subjects calculated to improve the heart, to form

ners, and enlighten the understanding. “ That our Da

as polished corners of the Temple.”

The publishers sincerely hope, (for the happiness of mankind,) ‘ﬁ .
valuahle little work will be fonnd the companion of every young lady, as &
the happiness of every family depends on the proper cultivation of the fem

BURDER’S VILLAGE SERMONS.

-

Or, 101 Plain and Short Discourses on the Principal Doctrines of the

Gospel ; intended for the use of Families, Sunday Schools, or compa-

nies assembled for religions instruction in country villages. BfGem-gI;
Burder. To which is added, to each Sermon, a short Prayer, wi

some General Prayers for Families, Schools, &c., at the end of the

work. Complete in 1 vol. 8vo. .

These sermons, which are characterized by a beautiful simplicity, the entire
absence of controversy, and a true evangelical spirit, have gone through many
and large editions, and been translated into several of the continental languages.
¢ They have also been the honored means not only of converting many individuals,
but also of introducing the Gospel into districts, and even into parish churches,
where before it was comparatively unknown.” -

¢ This work fully deserves the immortality it has attained.”

This is a fine library edition of this invaluable work, and when we say that it
should be found in the possession of every family, we only reiterate the sentiments

and sincere wishes of all w? take a dee terest in the eternal welfare of man-

sind.
2
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NEW SONG BOOK.

Grigg’s Southern and Western Songster; being a choice collection of the
most Fashionable Songs, many of which are original, in 1 vol. 18mo.
Great care was taken in the selection, to admit no song that contained, in the

slightest degree, any indelicate or improper allusions, and with great propriety it
* may claim the title of  The Parlor Song Book or Songster.” The immortal

Shakspeare observes— i
¢ The man that hath not music in himself,

Nor is not moved with concord of sweet sounds,
Is fit for treasons, stratagems, and spoils.”

FAMILY PRAYERS AND HYMNS.

Adapted to Family Worship, and Tables for the regular Reading of the

~  Seriptures. By Rev. 8. C. Winchester, A. M., late Pastor of the Sixth

Presbyterian Church, Philadelphia, and the Presbyterian Church at
Natchez, Miss. 1 vol. 12mo.

A DICTIONARY OF SELECT AND POPULAR QUOTATIONS,

Which are in Daily Use: taken from the Latin, French, Greek, Spanish
‘and Italian Languaces; together with a copious collection of Law
Maxims and Law Terms. Translated into English, with llustrations,
historical and idiomatic. Sixth American edition, corrected with addi-
tions. 1 vol. 12mo. f
In preparing this sixth. edition for the press, care has been taken to give the

work a thorough revision, to correct some errors which had before escaped notice,

and to insert many additional Quotations, Law maxims and Law terms. In this
, State it is offered to the public in the siereotype form. This little work should
find its way into every family library.

: ; 7 AMIERICAIN CHESTERFIELD.
r, “ Youlh’s%Guide to the Way to Wealth, Honar, and Distinetion,” &e..
i containing also a complele Treatise on the art of Carving,

’ nT molt:.fglnlly recommend the American Chesterfield to general atten-

'ﬁﬂna ut to yo persons particularly, as one of the best works of the kind that
' embeen published in this country. It cunnot be too highly appreciated, nor
g U h&ulﬁimduptive of satisfuction and usefulness,” ¥ pp "

.
5 A SENECA’S MORALS.

By way of Abstract, to which is added, a Di-conrse under the title of an
After-Thouglt, by Sir Roger L'Estrange, Kut. A new fine edition. 1
vol. 18:mo. ’
A copy of this valuable little work should be found 1n every family library.

THE DAUGHTER’S OWN BOOK.
Or, Practical Hints from a Father to his Daughter. 1 vol. 18mo.

_This is one of the most practical and truly valuable treatises on the culture and
discipline of the female mind, which has hitherto been published in this countr
and the publishers are very confident, lrom the great demand for this inmlua.h;
little work, that ere long it will be found in the library of every young lady.

GOLDSMITH’S ANIMATED NATUR .
In 2 vols. Bro., beantifully Wustrated with 385 Plates.
** Goldsmith can never be made obsolete while delicate genius, exquisite feel-
l:j,i':-tjmﬂnuun, the most harmonious metre, and the happiest diction are at all
ved.

This is a work that should be in th® library of every fami i i
one of the most talented authors in the Engrinl?]angugi. Valzehaing gty




THE WORKS OF LAURENCE STERNE.

1l i ¥0i. 8vu, wiin a wife of the Author, written by himself, and a Portrait

The beauties of this author are so well known, and his errors in style sad

expression so few and far between, that one reads with renewed del deir
cate turns, &c. g o 14

e o~

'SPLENDID LIBRARY EDITIONS.

TLLUSTRATED STANDARD POETS.
ELEGANTLY PRINTED, AND UNIFORM IN $IZE AND STYLE.

The following editions of Standard British Poets are illustrated with nu-
merous steel engravings, and may be had in all varieties of binding.

BYRONIE WORIEKS.

Complete in 1 vol. 8vo , including all his Suppressed and Attributed Poems;
with 6 beautiful engravings.

{3 This edition has been carefully compared with the recent London edition
of Mr. Murray, and made complete by the addition of more than fifiy pages of
Enemz herelqgﬂre unpublished .in England. Among these there are a number

ave never appeared in any American edition; and the publishers believe they
are warranted in saying, that this is the most complete edition of Lord Byrom's
Poetical Works ever published in the United States.

COWPER AND THOMSON'S PROSE AND POETICAL WORKS.

Complete in 1 vol. 8vo., including two hundred and filty Letters, and
sundry Poems of Cowper, never before published in this country; and
of Thomson a new and interesting Memoir, and upwards of twenty
new Poems, for the first time printed from his own Manygscripts, taken
from a late edition of the Aldine Poets now publishing in London;
with 7 beautiful engravings. -

The distinguished Professor Silliman; speaking of this edition, observes, < I III:

s

tribute of genius and moral excéllence which these delightful auth

1

as much gratified by the elegance and fine taste of your edition, the no”
have left for

all futnre generations; and Cowper, especially, is not less conspicuous
Christian moralist and teacher, than as a'poet of great power a uqtﬂ& t .
"l
“‘

THE POETICAL WORKS OF MRS. HEMANS.
Complete in 1 vol. 8po.; with 7 beautiful engravings. =

7 This is a new and complete edition, with a splendid engﬂ?d'ﬁiom_ﬂ'
Mrs. Hemans on steel, and contains all the poems in the last London and Ameri-
can editions. With a Critical Preface by Mr. Thatcher, of Boston. '

¢¢ As no work in the English language can be commended with more confidence,
it will argue bad taste in a female in this country to be without a complete edition
of the writings of one who was an honor to her sex and to humanity, and whose
productions, from first to last, contain no syllable calculated to call a blush to the
cheek of modesty and virtue. There is, moreover, in Mrs. Hemans® poetry a
moral purity, and a religious feeling, which commend it, in an especial manner,
to the discriminating reader, No parent or guardian will be under the necessity
of imposing restrictions with regard to the frec perusal of every production ema-
nating from this gifted woman. There breathes throughout the whole a most
eminent exemption from impropriety of thought or diction; and there is at tmes
a pensiveness of tone, a winning sadness in her more serinus compositions, fhmh
tells of a soul which has been lifted from the contemplation of terrestrial things,
to divine communings with beings of a purer world.”

4




THE POETICAL WORKS OF ROGERS, CAMPBELL, MONT-
GOMERY, LAMB, AND KIRK WHITE.
Complete in 1 vol. 8vo., with 6 beautiful engravings.

MILTON, YOUNG, GRAY, BEATTIE, AND COLLINS' POETICAL
WORKS.

Complete in 1 vol. 8vo.; with 6 beautiful engravings.

HEBER, POLLOK, AND CRABBE’S POETICAL WORKS.

Complete in 1 vol. 8vo.; with 6 beautiful engravings.

A writer in the Boston Traveler holds the followingy language with reference to
these valuahle editions:—

"Mr. Editor—I wish, without any idea of puffing, to say a word or two upon the
¢ Library of English Poets* that is now published at Philadelphia, by Grigg &
Elliot; it is certainly, taking into consideration the elegant manner in which it is
printed, and the reasonable price at which it is afforded to purchasers, the hest

¢ edition of the modern British Poets that has ever been published in this country.
h volume is an octavo of about 500 pages, double columns, stereotyped, and
accompanied with fine engravings, and biographical sketches, and most of them
are reprinted from Galiagnani’s French edition, As to its value we need only
‘mention that it contains the entire wotks of Montgomery, Gray, Beattie, Collins,
:Hymn, Cowper, Thomson, Milton, Young, Rogers, Campbell, Lamb, Hemans,
eber, Kirk White, Crabbe, the Miscellaneous Works of Goldsmith, and other
martyrs of the lyre.. The publishers are doing a great service by their publication,
. and their volumes are almost in as great demand as the fashionable novels of the
day, and they deserve to be so, for they are certainly printed in a style superior

_ to that in which we have before had the works of the English Poets.”
+ No library can be considered complete without a copy of the above beautiful
- and cheap editions of the English Poets, and persons ordering all or any of them

" will please say Grigg, Elliot & Co.’s illustrated editions.

HIND'S POPULAR SYSTEM OF FARRIERY.

| Tanght on a new and easy plan, being a Treatize on all the Diseases and

' Accidents to which the Horse is liable. With considerable additions
and im%ruvgmems; adapted particularly to this country, by Thomas M.

- Smith, Velerinary Surzeon, and Member of the London Veterinary
Medical Society. In 1 vol.12mo.

MASON’S POPULAR SYSTEM OF FARRIERY.

. Comprising a General Description of the noble and useful animal, the
|! I-]qrsq,_ together with the quickest and simplest mode of fattening ;
. mecessary treatment while undérgoing excessive fatigue, or on a jour-
- ney; the construction and management of Stables: different marks for
ascertaining the Age of a Horse: also, a concise Account of the Dis-
eases 10 which the Horse is subj]em ; with such remedies as long expe-
rience has proved to be efféctual. i!_',r Richard Mason, M. D., formerly
of Surrey Co., Va. Ninth edition, with additions. To which is added
a Prize Essay on Mules, and An Appendiz containing Observations and
Recipes for the cure of most of the common distempers incident to
Horses, Oxen, Cows, Calves, Sheep, Lambs, Swine, Dogs, &c. &e,
Selected from different authors.  Also, an Addenda, eontaining Annals
of the Turf, American Stud Book, Rulés for Training, Racing, &o.

The publishers have received numerous flattering notices of the great practical
value of these warks. The distinguished editor of the American Farmer, speak-

ing of them, observes— We cannot 100 highly. te od .
therefore advise every owner of a horse to nll'l:fa inrthu:::::gm! these books, and

A® B




THE STOCK RAISER’S MANUAL.

A Guide to the Raising and Tmprovment of Catile, being a Treatise on their
Breeds, Management, and Diseades. By W. Youalt, author of a “ Trea-
tise on the Horse,” with numerous illustrations. Complete in 1 vol. 8vo,

This work will be found of the greatest importance to farmers and cattle raisers
throughout the United States, and should be in the possession of every farmer, as
it is the most complete work on this subject ever published.

M'MARON’S AMERICAN GARDENER.

Ninth edition, much improved. 1In 1 vol. 8vo.

This is an invaluable work to all who wish to obtain any information on the sab= *
ject of Gardening in all its various branches.

GRIGG, ELLIOT & CO’S r
 RURAL REGISTER AND ALMANAC
: For 1848: to be continued Annually. | '”
- For farmers and gardeners it is invaluable, giving full directions for all T %

work for every month in the year, and for all the States in the Union. There i8
no work ever published that contains so much useful apd valuable information in
so cheap and convenient a form; and we do say that no farmer or gardener, who
is'worth a “*bit,** should be without one. There is no pursuit in which more real
rational enjoyment and comfort will follow to an industrious man than Hortical
tural employments. i

BOOK OF POLITENESS,

The Gentleman and Lady’s Book of Politeness and Propriety of De
ment. Dedicated to the Youth of both sexes. By Madame Celnart

~ Translated from the Sixth Paris edition, enlarged and improved.

 American edition. ] X

THE BEAUTIES OF HISTORY.

Or, Examples of the Opposite Effects of Virtue and Vice, for the use of
Families. 1 vol. 12mo., with plates. <5

¢¢ After a careful examination of this book, we can conscientiously recommend
it to parents and teachers as a most meritorious performance. There are here
collected, within a narrow compass, the most striking examples of individual virtae
and vice which are spread ﬁ;rl.rl on the pages of history, or are recorded in
sonal biography. The noblest precepts are recommended for the guidance of
youth; and in the most impressive manner is he taught to unm:;ar the d
impulses which lower the standard of the human character. e have not lately
met with a volume which, in design and execution, seemed so acceptable as this
The book, moreover, is handsomely got up, and illustrated with wood engraw-
ings,”?

N B

THE CLERGYMAN’S ASSISTANT.

Or, Guide in Reading the Liturgy ; containing Directions for Reading Cor-
rectly with the Pronunciation, By Rev. W. H. Odenheimer, of
delphia. 1 vol. 12mo,, cloth.

d



LIFE OF PAUL JONES.

In one vol. 12mo., with 100 Illustrations.

¢ Life of Rear Admiral John Paul Jones,’” &e. &c., by James Hamilton. The
work is compiled from his original journals and correspondence; and includes an
account of hig services in the American Revolution, and in the war between the
Russians and Turks in the Black Sea. There is scarcely any Naval Hero of any
age who combined in his character so much of the adventurous, skilful and daring,
as Paul Jones. The indidents of his life are almost as startling and alsorbing as
those of romance. His achievements during the Ameriean Revolution—the fight
between the Bon Homme Richard and Serapis, the most desperate naval action on
record, and the alarm into which, with so small a force, he threw the coasts of
England and Scotland, are matters comparatively well known to Americans; but
the incidents of his subsequent career have been veiled in obscurity, which is dis-
sipated by this Biography. A book like this, narrating the actions of such a man,
ought to meet with an extensive sale, and become as popular as Robinson Crusoe

‘im fiction, or Weems® Life of Marion and Washington, and similar books in faet.

It contains 400 pages—has a handsome portrait and medallion likeness of Jones,
P~ d is illustrated with numerous original wood engravings of naval scenes and
stinguished men with whom he was familiar.

. L.G. Curtis, Esq., editor of The Commercial, Cincinnati, Ohio, speaking of this
ork, &c., observes:—¢ Life of Rear Admiral Paul Jones, illustrated with nume-
us engravings (rom original drawings.’> This book we prize ahove any in our
ossession. John Paul Jones was truly an extraordinary man. He had the honor

‘1o hoist with his own hands the flag ﬂlyl'reednm, the first time it was displayed in

the Delaware, and in after life declared that he attended it with veneration ever

after. To Paul Jones the honor of raising up an American navy belongs. He was

the first commander in the world who made the proud flag of England come

down.” His lile, as printed by Messrs. Grigg, Elliot & Co., should be in the
~_hands of every intelligent American.

" WALKER'S SCHOOL AND FAMILY DICTIONARY.

NEW EDITION. :

L] i
-rnm NEW STEREOTYPE PLATES, GREATLY .'I.HIPRG'FE]], AND PRINTEL
oLl 4 ON WHITE PAPER.

A Critical Pronouncing Dictionary and Expositor of the English languaxe,
in which the meaning of eveny word is explained, and the sound of
every syllable disiietly shown. To which are prefixed an Abstract of

ish. Pronunciation, and Directions to Foreigners for Acquiring a

" Knowledge of the Use of this Dictionary. By John Walker, author of
. “ Elements of Elocution,” “ Rhyming Jictit}na.ry,” &e. &e.  Abridged
for the use of Schools, by an American Citizen.

' P. 8. This is a new edition, on fine paper, and improved in printing and bind-
ing. Parents and Teachers will pleuaap ej::m':ine nndpurder Grigg, Ellgi'm & Co.’s
Improved Edition.
foIJIh eminent writer, and a good judge of the value of Dictionaries, observes as

OWS 1—

We have received from the publishers, Mcssrs. Grigir, Elliot & Co., No. 14
| North Fourth Street, a copy of their new and handsome %Ei!nt'mn of Walker’s Criti-
.~ cal Pronouncing Dictionary for Schools. The present edition is decidedly the

best and most convenient we have ever seen, both in regard to the size ol the

type on which it is printed, and the style and form in which it isissued. It has been
#¢got up” in a handsome and substantial manner, expressly for schools—has been
greatly improved and made betler in every respect for teachers and scholars. Al
teachers who have any regard (or their eyes and the eyes of their scholars, would
find it to their advantage to vse this edition, printed as it is from new stereolype
plates and on clean white paper. The edition is for sale by booksellers and coun
try merc%uut: generally throughout the United States,

¥



BOLLES' PHONOGRAPHIC PRONOUNCING DICTIONARY,

IN ONE YOL. ROYAL Evo

This valuable work has met with the most favorable reception from the Ameris

ean public. It eontaing more words than the &vo. edition o Webster, and has the
pronunciation attached according to the hest authorities, which is a very import-
ant addition, and renders the work much more desirable for general wse and
reference than of any of the large dictionaries now in use. No man of business
or family should be without this valuable Dictionary.
. The same work abridged, in 1 vol. 12mo., we have just publithed also, which
will be found an invaluable class book for academies, seminaries, and higher order
of schools, as well as an important companion to the education of every young
person.

BIGLAND'S NATURAL HISTORY

Of Animals, Birds, Fishes, Reptiles and Insects, illustrated with nume-
rous and beautiful engravings. By John Bigland, author of a * View
of the World,” *Letters on Universal History,” &c. Complete in 1,
vol. 12mo. g

¥ This work is particularly adapted for the use of Schools and Familie
forming the most elegantly written and complgte work on the subject of N L 3
History ever published, and is worthy of the special attention of the teachers oft
all our schools and academies. \

BIGLAND’S NATURAL HISTORY OF ANIMALS.
Illustrated with 12 beautifully colored engravings.

BIGLAND’S HISTORY OF BIRDS.
Illustrated with 12 beautifully colored engravings.

PRERSIA, A DBESCRIPTION OF
By Shoberl, with 12 colored plates.

These works are got up in a very superior style, and well deserve an llll;ﬂng- |
tion to the shelves of every ﬁ\milly library, as they are very interesting, and par=
ticularly adapted to the juvenile class of readers.

GRIMSHAW'S POPULAR HISTORIES,

FOR SCHOOLS AND FAMILY LIBRARIES. -
GRIMSHAW’S HISTORY OF THE UNITED STATES.

Recently brought up by the author to the present time. e Y Ath ,
Also, Questions adaptéd to the above History; and a Key, adapted to the
Questions, for the use of Teachers and Families. ¥,

GRIMSHAW’S HISTORY OF ENGLAND.

Recently brought up by the author to the present time.
Also, Questions adapted to the above History; and a Key, adapted to the
Questions, for the use of Teachers and Families. . A

GRIMSHAW’S IMPROVED EDITION OF GOLDSMITH'S HISTORY
OF GREECE, «

With a Vocabulary of the Proper Names contained in the work, and the
Prosodial Accents, in conformity with the Pronunciation of Lempriére.
Also, Questions adapted to the above History ; and a Key, adapted to the
Questions, for the use of Teachers and Families.
8
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GRIMSHEAW’'S IMPROVED EDITION OF GOLDSMITH'S HISTORY
OF ROME,

Revised and Corrected ; and a Vocabulary of Proper Names appended,
with Prosodial Marks to assist in their Pronunciation.

Also, Questions adapied to the above History; and a Key, adapted to the
Questions, for the use of Teachers and Families.

GRIMSHAW'S HISTORY OF FRANCE, with Key and Questions
GRIMSHAW’S HISTORY AND LIFE OF NAPOLEON.

The editor of the North American Review, speaking of these Histories, ob-
serves, that—

Among the Elementary Books of American History, we do not remember to
have seen any one more deserving approbation than Mr, Grimshaw®s History of
the United States. Itis a small volume, and a great deal of matter is brought
into a narrow space; but the author has succeeded so well in the construction of
his periods, and the arrangement of his materials, that perepicuity is rarely sacri-
ficed to brevity.

The chain of narrative is skillully preserved; and the author’s reflections are
frequently such as to make the facts more impressive, and lead the youthful mind
to observe causes and consequences which might otherwise have been overlooked.

* As a school book it mayiiuat]j be recommended.

What has been said of this volume will apply generally to his other historical
works. They are each nearly of the same size as the one just noticed, and de-
gigned for the same ohject, that is, the use ol classes in schools.

The History of England is an original composition ; but the Grecian and Roman
Histories are Goldsmith’s, improved by Grimshaw, in which he has corrected the
typographical errors with which the later editions of Goldsmith’s Abridgements
g0 much abound; and removed any grossness in language, which, in some few

instances, render these valuable compends less useful in the schools to which
'ﬁlh of both sexes resort.

He has also added a Vocabulary of Proper Numes,

centuated, in order to show their right pronunciation, which is a valuable ap-
pendage to the History.

All these books are accompanied with very full and well-digested Tables of

ions, for the benefit of Pupils, and also with Keys to the same, for the con-
ience of Teachers.

GRIMSHAW’S LADIES’ LEXICON, -

And Mﬁr Companion; containing nearly every word in the Englis
langu j'and exhibiting the plurals of nouns and the participles of
4verbs; being ﬁ&d-paﬂi’culaﬂy adapted to the use of Academies and
Schools. By William Grimshary, Esq.
In the Nashville Republican, we observe the following notice of this very useful

hﬂ fecommending the ¢ Ladies’ Lexicon,” therefore, to all our readers, male
and female, who have ever experienced the difficulties which it is so admirably

‘ealeulated to remedy, we but do an ordinary act.of justice to the author and pub-

lisher. We consider the ¢ Ladies’ Lexicon,” and recommend it to our readers as
a work that possesses superior claims on their attention and patronage.

THE GENTLEMEN’S LEXICON.

Or, Pocket Dictionary: containing nearly every word in the English lan-
g:nge, and exhibiting the plurals of nouns and the participles of verbs;

ing also particularly adapted to the use of Academies and Schools.
By William Grimshaw.

The ublic are again indebted to the talents of Mr. Grimshaw, for the very use-
ful books which he has called  The Ladies® and Gentlemen’s Lexicons.? T'he

peculiarity and advantages of these works may be col
portion of the preface :-g- y be I‘-‘-ﬂ lected from the following
9



They differ from all preceding works of the kind in this, that ﬂl?’ eahibit e
plurals of all nouns which are not formed by the mere addition of the letier s,
and also the participles of every verb now generally used, and unless accompa-
nied by a particular enution. No word has been admited which is not now of
polite or popular use; and no word has been excluded which is required eithes
epistolatory composition or conversation.

In giving the above extracts we take occasion to say, that teachers will find the
** Ladies' and Gentlemen’s Lexicons® works admirably adapted to take the place,
with advantage to their pupils, of the different works recently put into their hands
under the name of Expositors, &c. '

¥F The above work has been introduced as a Classhbook into many of our
academies and schools, with great approbation.

Ruschenberger's First Books of Natural History.

FOR SCHOOLS, ACADEMIES, COLLEGES, AND FAMILIES.

DR. RUSCHENBERGER'S ELEMENTS OF ANATOMY AND
PHYSIOLOGY.

For the use of Schools and Families; with 45 illustrations. 1 vol. 12me.

This is a most valuable work, by Dr. Ruschenberger: and most admirably are
the plates, representing all the different parts of the body, done. It is cheap
and every parent should place one in the hands of his children.—N. ¥. Herald,

DR. RUSCHENBERGER’S ELEMENTS OF MAMMALOGY.

The Natural History of Quadrupeds; for beginners; 75 illustrations. 1
vol. 12mo. <

This number treats of all animals that in infancy feed on the milk of their i -

mothers, from the human being down to the musquito-catching bat.
¢ First Book,” it is divided into Questions and Answers, and a Glossary; and =

illustrated by six plates, It is very cheap; and contains an abundamce of useful

information. There are thousands of persons in this country, and millions in
Europe, who do not know that whales give milk.—New York Era. _ _ g

We do not know a more useful set than this promises to be—and IS.—New ¥ork
Aurora, i

DR. RUSCHENBERGER’S ELEMENTS OF ORNITHOLOGY.
The Natural Histary of Birds; for beginners; 81 illustrations. 1 vel. 12mo.

New Xork, Feb. 9, 1846.
‘8ir—1I have received your note of the 3d instant, together with " .
of Ornithology,” prepared for the use of Schools and Colleges, by W_ S. W.

re-

Ruschenberger, M. D., &c., and have read the work, in compliance wit
quest of the American Institute, that I should examine and report upon it."

I have great pleasure in highly recommending it. To say the trul '
am somewhat blanched by the hand of time, and have many j'i!_a_l;hlﬂl as
of Ornithelogy, I consider the present the ver]i best introductinn to that
that I have ever seen; and I might add as full praise to the ather works of the
scries of Ruschenberger’s text-books of Natural History, as far as 1 am acquainted
with the subjects they relate to, _ }

Dr. Ruschenberger has, in giving this series to the public, rendered a benefit 1o
all seekers after science, as both old and young may profit by the well-arranged
and valuable information these volumes contain. Your obedient servant,

To H. Meigs, Esq., : JOHN J. AUDUBON.

Recording Secretary of the American Institute, New York City.

We wish we could induce our teachers generally to examine this, as well as the

earlier works of Dr. Ruschenberger; they are admirably arranged, and just the
very books needed for schools. The work before us, on thg Natural Hamq_rd
Birds, is an admirable one; and no teacher should neglect to introduce the series.

Cincinnali Gazells,
10
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; i i i i he third of
We have much pleasure in commending this series of works—t

which, now before Ea, is on Ornithology. It will be found useful in the school-
rvom, or the private study.—U. 8. Gazelte.

DR. RUSCHENBERGER'S ELEMENTS OF HERPETOLOGY AND
ICHTHYOLOGY,

The Natural History of Reptiles and Fishes; for beginners; 66 illustra-
tions. 1 vol. 12mo.

Ruschenberger’s Series of Books on Natural History are among the most valu-
able and useful works, for the use of Schools, that have ever been published. A
knowledge of Natural History is not only valuable, but deeply interesting ; and no
one’s education can, with such facilities as these works afford, be considered com-
plete without it.—National Intelligencer.

DR. RUSCHENBERGER’S ELEMENTS OF CONCHOLOGY.

The Natural History of Shells and Mollusea; for beginners; 119 illustra-
tions. 1 vol. 12mo.

¢ We have no hand-books equal to these; and we think Dr. R. has anfermd

. an obligation upon teachers and learners by producing them in an English dress,

* with all the advantages of well-engraved illustrations. The whole set of thia

" work, which is furnished at a low price, will prove an invaluable acquisition to the
school library.”

| DR. RUSCHENBERGER’S ELEMENTS OF ENTOMOLOGY.

; The Natural History of Insects; for beginners ; 91 illustralions. 1 vol. 12mo.

" The subjects are well treated ; and from the exceeding cheapness and admirable
. arsapgement of these elementary works, they are well fitted for general use in
Pqﬂn‘.: Schools, Academies, and in every private library.—New York American.

DR&%USCHENBERGER’S ELEMENTS OF BOTANY.

The Natural History of Plants; for beginners; 194 illustrations. 1 vol.
12mo. '

We do not hesitate to say, that this is the best work of the kind and dimensions
that has ever fallen under our notice. We hope all will embrace the first oppor-
tunity of precuring a copy, as we are sure they will prize it highly.— Botanic

. " —— .
ﬁ-e"fagnrd this series as eminently useful, supplying adequately the instruction
in Natural History necessary to a proper school education.—North American.

DR. RUSCHENBERGER’S ELEMENTS OF GEOLOGY.

. The Natural History of the Earth’s Structure; for beginners; illustrated
. with 300 heautifu} Wood-cuts, designed -to assist the learner in the
course of his studies. 1 vol. 12mo.

¢ We agree with a competent judge in the opinion, that it is the most complete
and beautiful Elementary Treatise on the subject which has been published in this
country. The suhject of Geology is now attracting a great deal, and will continue
to excite still more attention in the United States, as our vast mineral resources
are becoming more fully developed ; and this work exactly suits the wants of the
public, in training up the young for future study in this branch of knowledge.”

The series of books of which this forms a part has been highly and justly com-
mended by the ablest judges, as furnishing rare facilities for the acquisition of
branches of knowledge, but too much neglected in our schools. We have ex-
amined the volumes with much care, and we find them well deserving all the
praise bestowed on them.— Godey’s Lady’s Book.
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¢ The above series, taken separately or collectively, is uﬂu’,‘u 1
most valuable contributions to the ﬂu{a of -duutinnr:rhi:h has ever been #
lished in this country.” >

This interesting Seriea of Books has already met with the most flattering
tion from the American press. They have begn introduced into the public m
ol Pennsylvania, Massachusetts, Ohio, Maine, New York, Tennessee, Alabama,
Georgia, Illinois, Indiana, the Carolinas, &kc., and many of the first class Semi-
nagies of' Learning in the United States. The moderate price of this series is a

great recommendation, being half the price of the common school books in use,
on the same subject. - :

. Yale Dec. 19, 1845.
I think this an excellent work—condensed, lucid, exact, and comprehensive—a

safe guide for the pupil, and a useful review [or the teacher. The illustrations

are numerous and exact. B. SILLIMAN.

Extract of a Report to the American lastitute.

Your committee with much pleasure recommend this highly valuable book to
the attention of those who conduct our Schools, Academies, and Colleges, as a
work excellently calculated to give the first outlines of the very important m
of Geology to students. Nor do we hesitate to say, that all men, except |
Geologists alone, will feel, afier its perusal, that they have received a great re-
ward for a very smull expense of time and money. JAMES J. MAPES.

GRIGG & ELLIOT'S NEW SERIES OF

COMMON SCHOOL READERS,
\ Numbers First, Second, Third and Fourth.

These hooks are particularly adapted for an introduction into the Schools gene-
rally in the South and West; and Teachers who feel a deep interest in promoting

the welfire of their pupils, will, no doubt, after a careful examination, give them
the prelerence over all other Readers now in use. &

Parents and Teachers will l!ﬂu_au read the following notice of this invaluable
series of Elementary School Books., F

We called attention 1o the above-named series of Common School books saveral weeks
since, when publishing an advertisement for the sale of them by some of our merchanis.
Sinee that time we have had u;lpnrmuitf to give them a thorough examination. and we
feel it due to the community in which we live, and the proprietors of those inieresting pub-
ucations. 1o notice them more particularly. 'f'hey certainly contribute a valuable addition
to our stock of elemeninry literature; in their plan and details presenting an intimate
acquaintance with the necessities that demanded their production, and developing, in their
prosecution, & wisdom and zeal in adapting the material at hand to the ument of the
object in view, every way worihy of commendation and confidence. ' ’

The First Class reader 1s exactly such a book as would interesi and impress the minds
and hearts of little boys and girls. Composed of short and easy words. embodying plea-
sant and profitable instruction, it is just the thing for infant learners. who find in i such
waords as they ean readily pronounce. and such jdeas as they can easily mrqpt:h'nd.. In
the Second and Third Class Readers the style increases in the intricacy of diction and the
elevation of sentiment, ift beantiful consisteney with the progress of attentive and studions

upils,'in the more advanced etages of primary, sehool education. The Fourth Class
E@uder is an invaluable compendium of deeply ineresting and instructive facis, argu-
ments and inferences, drawn from that unfuiling repository of truth, the hisiory of the men
and manners of by-gone times. Itis a reprint of the * Beauries of History.” consisting of
anecdotes of men and women made illustrious by the splendor of their tnlents and virtues,
or rendered eternally intamous by the vileness of their churacters and crimes. [t is, there-
fore, & fit companion for those who are completing their term of study. preparaiory 10
entering the great arena of life; inviting and encouraging them by the bright example of
the good, 1o walk in wisdom's narrow path, and warning them. by the wrelchedness and
rain of the vicious, from entering the broad road of sin and death.

Afier the wble of contents of the Sau-?dnif R:;ﬂdgr. is 1: :hnptm; giving l:‘rm;‘_n.i {a; l'iﬁ
aftainment of a correct and eegani sty F. e greal importance of whi
tnm.:r the value of, but few attman. For the umhh:f,’lht:u remarks, we refer 1o the books
themselves, .

#.* Public, privale and social libraries, and all who purchase fo sell again. lu}i'lplk-d on
the most reasonable terms with every article in the Book and Siationery line; neluding
new novels, and all new works in every depariment of litermture and seicnee.

{17 Parucular atteniion will aleo be paid 1o all orders, through couniry merchants, or
by mail, for Law, Medicul and Miscellan Books, for public and private libraries,
no effort will be spared to complete all re on the most reasonable
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PREFACE

Tue original text of this volume forms the first of a series of Firsr
Books oy Naturar History which were arranged and published by men dis
tinguished in science, under the direction of the “* ROYAL COUNCIL OF
PUBLIC INSTRUCTION OF FRANCE,” for the Use of Schools and
Colleges of that country. These First Books or Primers are seven in num-
ber, and embrace the following subjects, each complete in itself,

No. 1. General Notions on Puysiorocy, and ANiMAL MecaaNISM.

No. 2. Mammavoay, or the Natural History of Mammiferous Animals,

No. 3. OrniTHoLogy, or the Natural History of Birds.

No. 4. The Natural History of RepriLes, Fisues, and MoLLusca.

No. 5. The History of Insects, of the CrusTacEA, ARACHNIDES, ANNE-
rines, and ZooPHYTES.

No. 6. Borany; and

No. 7. Georoay,

The great care which has been bestowed in the preparation of these
Primers, and their almost unparalleled popularity in France, hundreds of
thousands having been sold in the course of a short time, has led me to offer
to the public, the first of the series: Should this little work be favourably
received, the other primers will be prepared in a similar style and offered
to the American public.

The work does not pretend to be more than a mere outline, and is chiefly
designed as an introduction to the study of natural history ; but it treats
sufficiently of Physiology and animal mechanism, to be well adapted to the
use of schools, as well as for young persons, and even others who have not
the opportunity or inclination to study the subject in professional treatises.
Each bmfﬁh of the subject is treated of in as few words as perspicuity will
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permit. The reader is led on from point to point, and is informed in the
progress of the work of all that is requisite to enable him to understand
generally, the phenomena of the circulation of the blood, respiration, digest.
tion ; and the structure, and mode of operation of the several senses are
clearly set forth.

One considerable objection to the several highly meritorions works which
have been, within a short period, presented to the public on popular physi
ology, namely the price, being too expensive for general vse in common
schools, has been obviated in this.

In order to render this little book more complete for the use of schools, I
‘have added, at the foot of each page, questions upon the text, which in many
mstances serve to illustrate it, and also a short glossary of such words as
ure used in a technical sense. When the character of the plates, and the
matter of the work, are taken into consideration, with the very small sum
for which the whole is afforded, I hope it will meet with a proper reception.

Philadelphia, June 1, 1841.




PREFACE TO THE FIETH EDITION.

—

The necessity for a fifth edition of this volume, in less than one year after
the publication of the first impression, is strongly indicative of the estimate
set upon the work by the public. The high praise which has been bestowed
upon it, by those whose opinions are most valuable, and the favor it has
met in various parts of the United States, have induced the publishers, (at
corsiderable expense) to add engravings in the body of the book, illustra.
tive of the text, which has been carefully revised.

Though designed as a book for schools and colleges, it will be found well
ndapted for the general reader ; and students of medicine will find it of use,
especially in the early part of their professional studies.

With the view of assisting the reader in understanding and remember-
ing the words used in a technical sense, their etymologies have been added
in the glossary. Many of these words are derived from the Greek ; and, in
as much as all persons who are in pursuit of knowledge, are not acquainted
with that language, the words from it have been printed in italics, in prefe-
rence to using the proper Greek characters; and the omega, where it occurs
has been designated thus, (d).

I wish those teachers, (who honor me by using this, or any other one of
my series of First-Books), to clearly understand, it is not my design that
the questions at the foot of the page shall be answered by repeating the
text from memory ; the pupil should be able to give the facts in his own
language, and show he comprehends the subject:—I wish my readers to
obtain knowledge, definite ideas of the subjects treated, and not to aequire
merely the words that are descriptive of them.

It is hoped that nothing is now wanting to render this little work a clear
concise, and axiomatic account of Puvsiorocy and Aximar Mecnaniss, and
that it will sustain the favorable opinions which have been kindly expressed
of it W.8. W. R.

Philadelphia, May 15, 1842,

We regard the introduction of this work, into our public schools, among
the highest compliments it has received, for we feel sure that the gentlemen
who constitute the Committee for seleeting books, possess too much discern.
ment and general knowledge, to pass favorably upon works of inferior pre.
tensions. The following gentlemen composed the Committee for selecting
books for the use of Public Schools,

George M. Waanton, Esa.
Tuosas H. Forsvyrr, Esq.
George Emvex, Jr., Esq.
Frawcis Lyons, Esa,

Toun C. Swmith, Esq,






INTRODUCTION.*

Natorar History, which may be defined the intelligent contemplation of
the works of God, is ina manner the most certain and the most noble sub-
ject, that can occupy the mind of man. In it alone, human genius is in
full possession of certainty. Philosophy, politics, history, and morality
itself, are subject to the intellectual revolutions of wavering humanity ; but
the facts of the Creation are as invariable as God, and the analysis ob-
tained from a plunt or an insect, marks its demonstration with the seal of
eternal truth.

The double effect of the study of Natural History is to impart certainty
to the mind, and religion to the heart. The creation is as a visible
ladder by which man ascends towards the invisible CreAToR.

Natural History, the science which is the mother of all sciences, embraces
the whole world; physical knowledge, mathematical knowledge, are all
comprehended in its domain ; and, as we have just said, the teachings of
morality, hers mingle of themselves, withont any effort, with thoughts of
religion. -

It has been said that Natural History should be the only reading.book of
the people; I would add, it should be the first book of childhood. Of
all the means which we may successfully employ for awakening the intellect
of young people, there is none, the results of which are more certain or
more durable than curiosity ; the desire to know is as natural as reason;
it is vivid, and active at every period of life, but it is never more so than in
_vmrjth. when the mind, destitute of knowledge, seizes upon all that presents
itself with avidity, and willingly gives the attention and study necessary to
know, and very naturally contracts the habit of reflection and of being
occupied.

It is not the labours of the learned that are to be brought to the attention
of infancy, but a study of mnature, to comprehend which requires scarcely
anything buteyes and which consists in examining carefully the objects of
nature, in order to admire their beauties, without diving into their
hidden canses. Children are capable of this study, for they have eyes, and
they have curiosity ; they desire to know, and they are inquiring. A garden,
a field,a palace, all is an open book for them; and they should be taught
to read in it. “It is inconceivable,” says Rollin, “how much children
might learn if we could profit by the opporiunities which they themselves
afford us.”” To seize upon these opportunities should be a desideratum with
mstructors and parents.

*Extracted from the * Atlas Methodique,” of Natural History.
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Frivolous pretexts have for a long time been urged against the teaching
of Natural History, and even when the description of a few plants, and
insects was permitted, the book was hastily closed before the reader arrived
at the study of man, without dreaming that this study which Galen pro.
nounced, a hymn to divinily, takes its place amongst those branches of know-
ledge most honorable to his genius.

By examining the material springs of his being, man accustoms himself
to raise his thoughts to their authorand preserve®; the more he considers
their wonderful organization, the more he feels the necessity of secking
beyond himself for the Supreme Cause; it is at this moment, he feels the
insufficiency of his own limited explanations to deceive the human mind
mnto a gross materialism, and that he feels assured that this machine, which
goes of itself, is regulated by a superior wisdom to his own. Constrained
then to seek a motive beyond the circle of physical causes, his enlightened
reason reveals to him the immaterial agent who binds all things and
directs them by rules, and to the end, which he judges to be proper.

These ideas, however reasonable they may appear, were in nowise admis
sible only a few years ago; the fear of weakening religious sentiment
gave rise to that banishment to which Natural History was condemned s
and nothing less than the imposing authority of the great naturalist, whose
grievous loss the Sciences will for a long time deplore, nothing less than
the constancy of his efforts and the powerful influence of the example
afforded in himself, were sufficient to win over to his opinion, those great
men to whom is confided the direction of public instruction.®

M. Cuvier was happy in making them feel the necessity of uniting to the
etudy of antiquity, the greatest, the most sublime, and most durable
spectacle of all nature and the laws which preserve it in harmony, and, that
Natural History, which,only in our day, has grown to be of importance,
is an indispensable element in a good education.

The habit which one necessarily learns of classifying a great number
of ideas in his mind, and the art of mecthodizing, said he, when once
properly acquired, apply with infinite advantage to studies the most foreign to
that of Natural History. Fvery discussion which supposes a classification of
facts, every research requiring a distribution of materials, must be con.
ducted on the same lawe, and the youth who in the beginning, thought to
pursue this science only as an amusement, is surprised at the facility with
which it enables him to disentangle and arrange affairs of all kinds,

By proper management and precaution with children, it is easy to
avoid all, that, by opening to it routes deceptive to their early thoughts,
might cause the imagination to err. Natural History is a science of facts

* In France.
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and one may, thercfore, confine himself to the description of observable facts,
and he will find nothing in them, the knowledge of which can be, in the
slightest degree, at variance with morality or religion, These elementary
notions, early impar ed to children, will contribute to the progress of their
minds and reason, render the other studies to which they may dedicate
themselves, more easy and more brilliant, and will serve as a basis to the
more profound knowledge they may acquire in riper years.

The spec acle of Nature is the striking assemblage of all that is most
wise, most beautiful, most simple, and most wonderful ; all this, however,
would be ephemeral, if God had not the secret of uniting together all
these productions, of perpetuating them in an im:nutable order, and of placing
man in the midst of this ever moving scene, that he might be as the mirroz
wherein are refleeted the various images of the universe.

Man was a necessity to the ereation ; and it is with him alone that the
intelligence of created things began.

Bacon has given an admirable definition of science : * Science,” says be,
“js man added to nature.” In vain would the earth open its bosom to show
in broad day the combinations of its metals, the agglatination of its stones
or the chrystallization of its salts ; in vain would the emerald or topaz exist
in transparent columns, and the waters gush through the rent rocks in
limpid and living streams; all these sublime phenomena would be with-
out value, without object; in a word, Nuture would not be understood, it
man had not been created to know and describe her.

Indeed, if we carry our thoughts back to the primitive ages of the world,
to those epochs that preceded the appearance of man upon the earth, we dis-
cover that all the imagination finds to dwell upon is gigantie, without form
and monstrous ; the mind passes in fear from the account of a revolution to
the history of the deluge, where there is nought but destruction and submer-
sion, painful labor and abortion, Pyrites enkindle the voleanoes ; burning sul-
phur perpetuates these vast conflagrations; boiling waters are decomposed in
their fires ; from these craters rush forth flames and burning lava ; their aceu.-
mulations are projected into the midst of rivers, and turn them violently
from their course ; electric detonations shake the earth far and wide, and open
it in frightful rents ; the ocean beholds its bed torn up by voleanie eruptions;
new isles raise their smoking heads above the waves; and, too ponderous
for the pedicles that support them, like some magic promontories, they soon
disappear, and the heaps of their ruins form the base of steep rocks which
may at some future time become vast continents.

In these incoherent preludes we perceive chaos; and it is only at remote
periods we are permitted to detect some unfinished phenomena of an uncertain
and incomplete life, a life which struggles against nihility, and overcomes it
only with difficulty, a life that would take possession of the globe, and which
contends against the laws of inert matter, the dominion of which is universal
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In this, then, behold what nature was without man. . . . But if man appear,
if, torecur to the brilliant thouglt of Bacon, “man is added to nature.” then
Creation has a voice, a value, a sense. Of the innumerable erowds of animals,
and of plants that share between them the domain of the earth, and of the
marvellous events that renew the face of things, man has become the master
and the historian ; all have an equal right to his admiration, all are equally
subjects of his stady. From the almoest imperceptible mould to the eol
losal productions of the vegetable kingdom, from the microscopic animal-
cule to the elephant and the whale, from the atom of sand to the summit of
Atlas, he interrogates, he comprehends, he explains them all. Imagination
is no longer at the expense of inventing brilliant pictures; truth alone strikes
his mind and elevates his soul, and, in place of the confused reveries in-
spired by chacs, appears a science of wisdom, of reason, and of oider,
which, in a word, is Natorar History.

The individual who enters a ficld, or strolls upon the bank of a stream,
or roams through the forest, if he comprehend the clements of Natural
History, may read a pleasant story and acquire information, at every step,
from the great Book of Nature, which every where lies open wide before
him ; but if ignorant of Natural History, this magnificent and varied work
is to him no more than is a printed volume to one who never learned a letter.
Natural History not only affords us the means of endless amusement, but
teaches us to discover the riches of the earth, and to gather from them the
means of ameliorating and improving the condition of man.
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GENERAL NOTIONS

ON

NATURAL HISTORY.

LESSON I.

The Natural Sciences and their Divisions— Definition of

Zoology— General knowledge necessary to its successful study—
The structure of animals, and enumeration of their principal
organs — Classification of the functions of animals.

1. The Natural Sciences have for their object, the study of
those beings, the assemblage of which compose the universe.

This study is divided into many distinct branches; but these
branches are all so linked, one to the other, as to afford a mutual
support.

2. The different branches of the Natural Sciences are: Physics,
Chemistry, Astronomy, Meteorology, and Natural History.

3. The name physies is given to that science which embraces
the consideration of the general properties of matter; which
studies the motions of bodies, as well as Heat, Light, Electricity,
Attraction, and which applies the knowledge thus acquired to the
explanation of the great phenomena of nature.

4. Chemistiry has for its object, the knowledge of the intimate
composition of bodies, and the various combinations which may
be made from them. It teaches us what are the forming elements
of different bodies, and how these elements, by combining in
various ways, may give rise to other bodies anl enables us to
understand the properties of all these substances.

5. Natural History, taken in its most general acceptation,
should include the study of the forin, of the structure, and of the
mode of existence of all the bodies of nature, individually consi-
dered ; but, by common consent, the domain of this science is

What is the -::hjc-::l; of the natural sciences ?

What are the different branches of the nataral seiences 7
What does the science of physics embrace the study of ?
What has chemistry for its object 7 what does it teach ?

» In the most general acceptation of the term, what is included under
the name of natural history ?

w20
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20 'GENERAL NOTIONS ON NATURAL HISTORY.

more limited, and all that has not a direct relation to the physi:;i
history of our globe and the beings spread over its surface, is ex-
cluded. Consequently, it does not embrace the study of the stars,
nor of meteors, nor even of the air which surrounds our globe ;
or, in other words, it comprises neither astronomy nor meteorology.

6. Astronomy, if we may so express ourselves, is the natural
history of the celestial bodies; by the assistance of observa-
tion and calculation, it applies the general laws of physics to
the study of the phenomena which the celestial bodies present,
and thus determines their form, their volume, the distance which
they are separated from our globe as well as from each other,
and the movements which they perform in space.

7. Meteorology is in some measure the natural history of the
atmosphere; il inquires the origin of thunder, of rain, of hail,
of the dew, of falling or meteoric stones, (aérolites), and of the
various meteors which appear in the heavens.

8. Natural History properly so called, we repeat, extends its
domain over the structure of our globe, and over all the beings
found upon its surface.

9. These beings are separated into three groups or kingdoms ;
the mineral kingdom ; the vegetable kingdom, and the animal
kingdom ; in this way Natural History is divided into three
branches :—

10. The natural history of Minerals, and that of the terrestrial
globe, which is formed of them, bear the names of MiNgraLOGY,
and GreoLoGy. '

11. The natural history of Plants is called Boraxy,

12. The uatural history of Animals is termed Zoovogy.

It is the last of these which is to occupy our attention at
present.

13. The study of animals, as well as the study of plants, is
subdivided into three principal branches, according as they are
considered in respect to:

1st, The characters which distinguish them one from the other,
the climate they dwell in, their habits, &c.;

+  2nd, The internal structure of their bodies;
¢ 8rd, The play of their organs and the manner in which they
respectively produce the various phenomena of life.

6. What is Astronomy 7

7. What is Mecteorology ?

8. What is Netural History properly so called?

9. Into how many kingdoms is Nutural History divided ? What are they ?
10. What is Mineralogy 7 Geclogy ?
11. What is Botany ?

12. What is Zoology 7 A
13. How is the study of Animals and Plants divided 7
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These three branches of the natural history of animals and of
plants. constitute three sciences which are knnw_n qnder names
of Zoology, (or, when ]l.r'ﬂﬂfs are rveferved to, descriptive Botany,
Auatomy, and Physiology. : ¥

14. Axatomy freals of the internal conformation of : living
deings : it studies them by the aid of dissection, unq acquaints us
with the position, the form, and the structure of their organs. In
as much as it embraces the consideration of either animals or
plants, it constitutes two distinct sciences : Zoolvgical Anatomy,
and Vegetable Anatomy.

15. Puvsioroay is the Science of Life; it teaches the use of
different organs, and the manner in which these act, to produce
the different phenomena, (that is, visible qualities), proper to
living beings. Like Anatomy, it may have for its domain either
the animal or vegetable kingdom, and it is consequently divided
into Animal Physiology, and Vegetable Physiology.

16. It is easy to understand that, without the aid of Anatomy
and Physiology, the profound study of natural history would be
impossible. When we wish to obtain an exact idea of a watch,
we do not limit ourselves to observing its exterior form, and to
noticing the manner in which the hands turn; we open it, we
examine every wheel, every chain, every spring :—we would
separate them one by one, and study the relations which they
have to each other, and we would seek to understand their use;
afterwards, we should again put together all these pieces, and by
re-establishing their mutual relations, restore what we had taken
from them; that is, their movements and their play.

Now, what the watchmaker does to obtain exact knowledge of
a watch, the naturalist does, as far as he is capable, to study an
animal or a plant ; by dissection he examines the interior of its
body, separates the different organs, determines their relations,
and studies their form and nature; then he observes their play
during life, and, by making experiments, becomes acquainted
with their uses. Unfortunately the naturalist cannot do all that
the watchmaker does; he can destroy, but he cannot re-construct
what he has deranged, and restore movement to organs which
he has separated to study their structure—nevertheless, by anato- .
mical investigation, by observation of the vital phenomena and b i |
physiological experiments, he ascertains the mechanism of these

14. What is anatomy ? what does it teach {
15 What is physiology? what does it teach? what is animal physi.
ology 7 what is vegetable physiology ?
16. Why is a knowledge of anatomy and physiology necessary to under-
stand nnl;ru] history 1
i
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complicated machines, and succeeds in satis{ying ardent curiosity,
which is one of the characteristic traits of superior intelligence.

No study can be more grand, or more interesting ; in reveal-
ing what is extraordinary in animal organization, it leaves us
filled with admiration at the sight of this infinite, this most asto-
nishing work of the Creator.

Considered in their mechanical relations alone, the bodies of
animals present us examples of complication and perfection, to
which our best constructed and most perfect machines do not
approach: here we find without number, models of ingenious
contrivances, of which, the most successful labors of the archi-
tect or optician have produced but imperfect copies.

But these are the least of the wonders which the animal econo-
my offers us. The forces, which put into action all the material
springs of our body, are regulated and combined with a wisdom
which is far beyond human science; and the more we contemplate
the play of our organs, and the faculties with which they are
endowed, the more we feel the necessity of recurring to the Supe-
rior Intelligence who has created this admirable production, and
who has placed in it, a principle of existence and of movement.

To study with profit the particular history of different animals,
it is necessary, as we see, to possesss some general notions of
their anatomy and physiology; and it is this preliminary know-
ledge which is to engage our attention in the first of our course.

OF THE GENERAL COMPOSITION oOF ANIMAL DBopies, AND THE
FUNCTIONS PERFORMED BY THEIR DIFFERENT ORGANS,

17 All living beings are formed of a union of solid and of
liquid parts. '

18. The solid parts are composed of small fibres and little
plates, so arranged as to contain the liquid parts, in spaces left
between them; they thus form textures or tissues of various
kinds, and we give the name of organization to the disposition
which the tissues assume,

19. Organized bodies, that is, bodies having an organiza-
tion or mode of structure which we have just indicated, are
the only living beings; because this internal conformation is
necessary to the maintenance of life: therefore, non-organized or
inorganic bodies, as stones, and metals are incapable of living.

17. Of what are living beings formed ? : R
18. Of what are the solid parts composed 7 what is meant by organization?
19. What are organized bodies? Why are stones aud metals incapable of

Iiving ?
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20. The different phenomena by which life manifest_ itself, are
always the result of the action of some part of the !nrmg body ;
and these parts, which may be regarded as so many instruments,
are called orcans. ) )

91. Thus, an animal cannot move without the action of certain
organs called muscles, or attain a knowledge of that which sur-
rounds him except by the intervention of the organs of sense,

99, When several organs concur to produce the saume phenome
non, the assemblage of instruments is termed an APPARATUS.

23. We say, for example, the apparatusof locomotion to desig-
nate the assemblage of organs which serve to transfer an amm'u]
from one place to another ; and, apparatus of digestion to desig-
nate the assemblage of organs, by the assistance of which the
animal digests its food.

24, The action of one of these organs, or of one of these
apparatus, or the use for which they are designed, is called a

unction.

25. We say, therefore, function of locomotion, to designate the
action of all the parts of the apparatus of locomotion ; the function
of digestion, to designate the action of the different parts which
constitute the digestive apparatus; and junctions of the stomach,
functions of the intestines, functions of the teeth, §c., to designate
the uses of these different organs. With man, as well as with
all quadrupeds, birds and a majority of other animals, the
organs, and the functions which the latter exercise, are very
various.

26. Considered individually, the body of the majority of animals
is divided into three principal portions; the head, the frunk, and
the members, or extremities.

27. The head, which is not found with all animals, oysters for
instance, is subdivided into two parts; the cranium or skull, and
the face.

28. The trunk is composed also of two parts; the chest or
thorax, and the belly or abdomen.,

20, What is meant by an organ?
21. Give an example of an organ?
22, What is an apparatus 7

23. What are the examples of an apparatus ?
24. What iz a function ?

25. Give examples of what is meant by the term funection.
26. How are the bodies of animals divided ?

27. Does every animal possess a head? What are the divisions of the

head ?
28, Of how many parts is the trunk composed? What are they ?
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29. In most of the animals at present referred to, the members
exist in double pairs, and are distingnished as superior, or thora=-
cic, and posterior or abdominal, or inferior members, or extrem-
ities. Certain animals, such as the whale, have only a single pair ;
- others, such as serpents, have none at all, and others again have a
considerable number ; insects have three pairs of feet, spiders four
pairs, crabs and lobsters five pairs, the wood-louse, or palmer,
seven pairs, and certain worms have as many even as five hun-
dred pairs.

30. In all these animals, the body is enveloped on all sides in
a resisting membrane, endowed with sensibility, which is termed
the skin ; it is secured from the inside, and its general form is
determined by a solid frame, composed of a number of bones,
called a skeleton, (Frontispiece.) Farther on we shall enumerate
these bones, speak of their names and various forms.

31. The skeleton does not exist with all animals; oysters and
snails for example are without it ; and with others again, such as
lobsters, the skin acquires an extreme hardness, and answers in
place of this bony frame; but with all mammiferous animals,
birds, reptiles and fishes, there exists a skeleton, arranged in a
manner analogous to that of man.

32. Between this internal frame and the skin or external en-
velope, are found the muscles, which constitute what is commonly
called flesh, whose function is to produce, by their contractions,
all the motions which the animal performs; between these muscles
are placed the vessels which carry the blood to different points of
the body, the nerves which give sensibility, &e.

Within the head,and in the trunk we find also other parts.

33. The face presents several cavities, which serve to lodge
the organs of sight, of smell, and of taste.

34. The cranium or skull is a sort of bony box, the interior
of which is filled by one of the most important organs of the

29, In the animals at present referred to, how do the members exist?
How are they distinguished? Have all animals the same number of mem-
bers or limbs ?

30. What is the skin? How is it secured? What 1s its form? What is
the skeleton ?

31. s every animal possess a skeleton? What animals are without a
skeleton? Is there any instance where the skin takes its place? What
classes of animals have skeletons ?

32. What are muscles? What is their function 7 What are placed between
the muscles ?

33. For what purpose are the several cavities in the face?

34, What is the cranium or Skull? What does it contain? Is it full ?

What is the continuation of the brain called? What is found on each side
of the Skull ?
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Fig. 1.

body, the brain which is
continued downward in a
thick, whitish cord, called
the spinal marrow. It de-
scends along the back, and
communicates with the
principal nerves of the
body. (Page 73 fig.25.)

35. On cutting through

the ribs and opening the
bony cage, which anato-
mists call the thorax, and
which we commonly call the
chest or breast, we find the
heart (c.) and lungs, (r.p.) : :
(Fig. 1.) A fleshy partition, the rnuphmqm, separates the chest
from the belly or abdomen, and in this latter cavity, are contained
the stomach, the intestines, the liver, the spleen, and many other
organs of less importance,

36. These different organs fulfil very various functions ; some,
such as the mouth, the teeth, the stomach, the intestines, and the
liver, serve digestion ; others, such as the lungs, (rp) are designed
for respiration ; others again, the heart, (c¢) for example, distribute
to all the organs, matter necessary for their nourishment, and
there are others again, the use of which is to enable us to appre-
ciate tastes, and smells, to hear sounds, to see what surrounds us,
to feel what touches us, and to transport us from place to place.

37. These functions, in spite of their diversity, tend to two
principal objects, and are {'nnsrquvntly divided into two classes:
the object of one eluss of functions is the preservation of the life
of the individual, and are therefore denominated, Fuscrions op
Nurririon; the others place the animal in relation with all that sur-
rounds him, and, consequently, are called Fuscrions or ReELaTion,

38. The funetions of nutrition, as their name implies, all serve
in imparting nutrition fo the animal, either by separating nutri-
tive mnatter from the productions of the earth, by modifying this.
matler and by reducing it to a fluid or juice, fit to be admitted
into the organs, or finally, by conveying into the substance ot
the organs this nourishing fluid, which, by its combinations, in-
sures their maintenance and ﬂn'mua their growth. C 'onsequently,

33. What is the thorax?  Whal docs it contain? What separates the
thorax from the abdomen? What does the aldlomen contain ?

36. What is the use of these different organs 7

37. What is the chief ohjects of all these various functions ?

38 What is the objeet of the functions of nutrition ?
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digestion, respiration, and the circulation of the blood belong to
this class of functions,

39. The functions of relation, are all those which place the ani-
mal in relation with the other beings of nature ; they are prinei-
pally the faculties of feeling in different ways, and of moving.
By the aid of these functions the animal is enabled to appreciate
the form, the colour, and the position of objects surrounding him ;
to hear the sounds which they make, to advance towards or retire
from them, in a word, they serve to establish between him and
the external world a variety of relations which are as numerous
as they are useful. '

40, The functions of nutrition are indispensable to the main-
tenance of life, and they are found, in a greater or less number in
all living or organised beings, and for this reason they are called

" the functions of oryanic life, or functions of vegetative life.

41. The functions of relation, on the contrary, do not exist in all
living beings; plants have them not ; animals alone possess them,
bat, in loosing them they do not necessarily cease to live ; during
a part of their existence, they do not exercise them, and this
state of repose of the functions of relation, constitutes sleep.

42. In consequence of these functions being peculiar to animals,
they are also called the functions of animal life.

It is now very easy to state, in a few words, the most impor-
tant differences which exist between vegetables and animals.

43. Vegetables are beings constituted for living, with the
power of nourishing and reproducing themselves.

44, Animals are beings whose conformation enables them to
live, to be nourished, to reproduce themselves, to feel, and to move.

The reader will now easily comprehend the difference between
organised beings, as plants and animals, and inorganic bodies, as
rocks and minerals, which do not possess the power of nourishing
and reproducing themselves, the first and most important effects
of living organization, for without these effects, death would
speedily leave the earth destitute of both animals and plants.

We shall first consider those functions which belong to vege-
tative life, and which have nutrition for their object.

19, ‘Wﬁt is the q@ of the functions of relation 7
40. Why are the funetions of nutrition called the functions of organic
life?# Do the functions of nutrition exist in all organized beings ?
" 41. Do the functions of relation belong toall living things 7 What is with=
out them 7 When the functions of relation are suspended what is the state of

the animal ? . / _
47, are these called functions of animal life 7
43 at are vegetables?

44, What are animals?

T S
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LESSON II.

Functions of Nutrition— Nutrition of Organs— Proof of the
existence of the nutritive mnuamentﬁ—-ﬂﬂ{urmg of bones—The
blood is the principal agent of nutrition—use of the blood —study
of this liquid—physical properties of the blood—red and white
blood— G lobules— Serum—coagulation—venous and arterial blood
— T ransformation of venous into arterial blood by the action of

the aur.
OF THE FUNCTIONS OF NUTRITION.

OF THE NUTRITIVE ACT.

1. Nurritiox is the vital act by which the different parts of
the bodies of organized beings renew the materials of which they
are composed.

2. To effect this renovation, the animal appropriates certain
substances within his reach, which are adapted to this purpose,
and these substances being introduced into the body and distri-
buted to the different organs, are there retained and become cons=
stituent parts of them.

3. At the same time that the organs thus acquire new mate-
rials,they lose others, which, baving become old and useless, are
in some way detached and expelled.

4. Thus, then, the new materials take the place of those which
have been detached from the organ, so that its substance is, little
by little, renewed.

5. When a living being thus incorporates with its organs more
material than it loses, its volume augments, and of course its
weight increases:—Thus, by the act ef '‘mutrition, the infant,
which at birth weighed only five or six pounds, is found to have
acquired, when it has reached the age of twenty-five years, more
than a hundred weight, and a proportionate increase in size; but
if the contrary be true, and the living being loses more material
than it incorporates with its organs, it grows thin, as is often ob-
served when the adult approaches extreme age ; and when these
two phenomena are in just equilibrium, its weight remains the same

6. This nutritive act takes place in all living beings. &

1. What is nutrition ?

2, How do animals renew the materials of which their bodies are com-

ed 7
i 3. Do the organs always retain the materials acquired ?

4. Why is the size of the organs not increased by the constant accession
of new materials ?

5 When an organ receives more material than it loses, what is the con
sequence ? When an organ loses more than it receives what happens?

6. Does the act of nutrition take place in all things ?
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7. DBrute bodies, as stones and minerals are not nourished.
The materials of which these are composed remain the same as
long as they exist, and if their volume increase it is simply by
the juxta-position of substances of the same nature as their own.

8. But animals and plants on the contrary grow by infus-sus-
ception, that is to say, by the deposite of new particles “within
their very substance.

9. The continual process of composition and decomposition
which constitutes the nutritive act, is not perceptible to our
senses; but observations have been made which remove all doubt
of its existence, even in the bones, the hardest and deepest seated
parts of the body. An English surgeon, Belcher, eating of a pig
which had been fed by a dyer, remarked that the bones of the
animal were red, and attributing this peculiarity to the colored sub-
stances which it had eaten, conceived an idea that analogous
means might serve to render visible the effects of the nutritive
act; he madé experiments which, repeated by a number of

‘Eamed men, were crowned with entire success.

10. After feeding animals on madder for a certain time, it is
always found that the bones are stained red by a deposite of this
coloring matter in their substance ; and after having thus fed an
animal, and then suspending the use of the madder, it is found,
after a certain period, that the red matter which must have been
deposited in the substance of these organs, is no longer there, but
has been, as we must conclude, ejected. Now, these facts may
be explained by the continuous process of composition and de-
composition, to which is given the name of nutrition.

11. This renovation of the constitutent materials of the body
is indispensable to the eontinuance of life: when it stops in an
organ, that organ decays, and when it ceases throughout, death
soon follows.

12. The nutrition of organised bodies is effected by the aid of
a lignid which conveys into all the organs, the necessary ma-
terials for their sustenance, and which serves at the same time, to
carry away from their substance those particles which are detached
by the nutritive act, and destined to be expelled from the body.
[n plants, this liquid is the sap, and in animals it is the blood.

7. Are stones nourished? How do they increase in size 7
8. How do animals and plants grow in size?
9. Is the nutritive act perceptible to ourselves ?
“10. How was it proved? 3 ' .
11. What is the consequence if nutrition ceases in ‘an organ? If in all

the organs? _
12, =Eﬂuw is the nutrition of organized bodies effecled? What are the

names of this liquid ?
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OF THE BLOOD.

13. The Blood is the nutritive liquid of animals.

14, It is this liquid which maintains life in the organs, and
furnishes them with the materials of which they are composed.

15. The blood is the source of all the humors formed in the
body ; as the saliva, tears, bile, &c. 4> Sl

16. In man, and all animals resembling him in organization,
the blood is red. In a great number of others, it is colourless, or
of a slight yellow or lilach tint,

17. The animals which have red bland, are the mammalia,
birds, reptiles, fishes,and certain worms called “Annelides.”

18. The animals with white blood, are the insects, the Arach-
nides, (that is spiders, and other animals resembling them,) the
Crustacea, (a class of animals composed ol crabs, lobsters, &e.)
the mollusca, (or animals resembling snails and oysters) and some
others.

19. It is a vulgar error to suppose that flies have red blood in
the head: when one of these animals is crushed we see, it is true,
an effusion of reddish liquid, but this is not blood, and comes
from the eyes of these little beings, whose blood, like that of all
insects, is white, ,

20 Blood is more or less thick and opaque. When examined
by a microscope we perceive that it is formed of two distinct
parts, namely :(—

1st. Of a yellowish, transparent liquid, called Serum,

2nd Of a great number of solid particles of extremely small
size which swim in the serum, and which are called the globules
of the blood. :

21. To these globules the blood is indebted for its red color.
They are flattened and have a considerable resemblance to small
pieces of money slightly drilled out in the middle (page 30. fig. 2.)
Their form and size vary in different animals.

13. What is blood 7

14. What is the nse of the blood ?

15. What is the blood the sonree of?

16. What is the color of the blood ?

17. What animals have red blood?

18 What animals have white blood 1

19. Have flies red blood?

20. Is the blood transparent? Of how many parts is it composed ? What
are these parts called? What is serum? What are the globules of the
blood?

21. Upon what does the red color of the blood depend ? What is the form

of the globules 7 Are the size and form of the globules the same in all ani.
mals 7
3
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Fig. 2.* 22. In man, the dog, the horse, and all other ani-
mals of the class of mammalia, the globules of the
blood are circular, (a. b.)

23. In birds, reptiles, and fishes, the globules are
of an oval form, (r.)

24. They are smallest in the mammalia, and largest
in reptiles and fishes.

25. The blood of the mammalia and birds contains

the greatest number of globules.
(9 26. In animals with white blood, the globules are
" \&&= colourless, generally circular, and very few in number.
[ When these globules are carefully examined, with a powerful
microscope, it is seen that each one is composed of two distinct
parts, and that they consist of a sort of bladder or membranous
sack, in the middle of which there is found a spheroidal corpus-
cule,—(a diminutive body.)

[ Under ordinary circumstances, this bladder is flattened, and
forms, around a central nucleus, a circular border, of greater or
less depth, so that, as a whole, it presents the appearance of a
Fig. 3.1 disk, (a.) swelled or bulged in the middle. The

e external envelope of the globules consists of a
- * sort of jelly, which is of a more or less bezutiful

red colour, and is easily divided: it is to the
presence of these vesicles, (little bladders,) that
the blood owes its colour, The central nucleus
of the globules is more consistant, and is not
coloured. ]

27. In its ordinary state, the blood is always fluid, and the
globules swim freely in the serum; but when drawn from the
vessels which contain it, and left to itself, it is not slow to con-
geal, and to present the phenomenon of coagulation.

* Fig. 2.—a, blood of a man,—b, blood of a sheep,—e¢, blood of a sparrow.
These globules are magnified one thousand times in diameter.

t Fig. 3.—a, globule of the:blood of a frog, magnified abont seven hun-
dred times, and seen in profile : b, the same globule seen in front; the
envelope is torn so as to show Lthe central nuclens,

22. What is the form of the globnles in the mammalia ?

23. In what class of animals are the globules oval?

24. In what animals are they smallest? In what animals largest?

25. What animals have the greatest proportion of globules in the blood?

26. What is the form and colour of the globules in white blooded animals?

27. What is the ordinary state of the blood? When drawn from the
vessels, and lefl to itself, what takes place ?

i W
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28. When blood coagulates, the globules unite themselves to-
gether in a mass, and little by little separate from the serum, to
form a clot more or less solid.

[Chemistry teaches us, that in man, 100 parts of blood, contain
about 66 parts of water, from 6 to 7 hundredths of albumen, (1),
from 14 to 15 hundredths of fibrin, (2), and colouring matter,
some thousandths of fatty matters, of several salts, and traces of
the peroxide of iron. Under ordinary circumstances, we cannot
discover in the blood, those substances which are found in the
different humors, formed at its expense ; but if we arrest the action
of those organs that are charged with secreting these humors, we
then find in the blood, the matters in question. We must therefore
conclude that they always exist in it, but in quantities too small to
be appreciated by our methods of analysis; and that the organs just
alluded to, do not form them, but separate them from the blood in
proportion as they are presented.]

29. The blood contains all the materials necessary to the re-
paration and growth of the organs; consequently, it furnishes to
all parts the matter, of which they are in need for their nourish-
ment, and also imparts the excitement necessary to the main-
tenance of life.

30. To appreciate fully the importance of the office filled by
the blood in the bodies of living animals, it is only necessary to
bleed one, and observe the effects of the operation.

31. When the flow of blood continues for a long time, the
animal falls into syncope, (fainting,) and if the bleeding be not
arrested, all motion ceases in a few moments; respiration is
stopped, and life is no longer manifest by external sign. If the
animal be left in this condition, reality soon takes the place of ap-
pearance, and death speedily follows. But if we inject into his
veins, blood similar to that which he has lost, we see with astonish-
ment this semblance of a corpse return to life ; in proportion as ad-

(L.} :Hﬁun::en: is a kind of matter that enters into the composition of most
of the organic tissues of animals, and almost by itself constitutes the white

of eggs. It can be dissolved in water, but by the action of heat, it solidifies
and becomes insoluble,

(2.) Et'.":r‘in, 't:Ii the basis of muscular flesh. Tt ean be separated from blood
by beating it with rods before it coagnlates; the fibrin adheres to the rods
in the form of very elastic whitish filaments.

28. When blood congulates what takes place ?

29. What does the blood contain? What other use has the blood besides
that of nourishing the organs?

J0. How can you show the importance of the blood to living animals?

1. How is an animal effected by bleeding ? What is the effect of inject-
tag blood into the veins of an animal that has been exhausted by bleeding 7
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ditional quantities of blood are introduced into the vessels, he
revives more and more, and soon breathes freely, moves with
facility, resumes his habitual gait and is completely re-established.

32. This operation, known under the name of transfusion, is
certainly one of the mosgt remarkable that has been performed,
and proves, better than all we could say, the importance of the
action of the globules of the blood upon the living organs ; for if
we make use of serum, that is, blood deprived of its globules, in
the same manner, we produce no more effect than if we had used
pure water, and death is not a less inevitable consequence of the
h&morrhage.

33. The influence of the blood upon the nutrition of the organs
may be demonstrated with equal facility.

34. When by mechanical means we diminish, in an appreciable
and permanent degree, the quantity of this fluid received by an
organ, we perceive that it dwindles in size, and often even decays
and becomes reduced to almost nothing. _

35. On the other hand we observe, that the more any one part
of the body is exercised, the greater the quantity of blood it re-
ceives, and the more it augments in volume. Indeed, every one
knows that muscular exercise tends most to the developement of
those parts which are the seat of it ; that in dancers for example,
the muscles of the legs, the calf in particular, acquire an extraor-
dinary size, while with bakers and other men who perform hard
labor with their arms, the superior members or extremities be-
come more fleshy than any other parts. Now, the muscles re-
ceive more blood when in action than when in repose, and by this
afflux of blood, the nutritive act of which they are the seat, is
stimulated and their volume is increased.

36. The bloed in giving nourishment to’the organs, and in ex-
citing the vital movement, undergoes a change ; it is impoverished
not only by the deposite of the particles which the organs ap-
propriate to themselves, and incorporate with their substance,
but also by receiving the old materials which are separated from
the tissue of these same organs, and which, having become useless,
or even injurious, have to be expelled from the body.

32. What is the operation of injecting blood into the veins called? Wha

does transfusion prove ?

33. Does the blood influence the nutrition of the organs ? :

94 What is the effect of diminishing the quantity of blood received by
an organ ? :

35. What cffect does exercise produce on the different parts of the body ?
Why is the volume of the muscles increased when they are much exercised 1

36. Does the bl.od undergo any change in nourishing the organs?

e S b
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~ 37. Consequently, there is a very great difference between the
blood going to the organs, and that which has already passed
through them, and which has contributed to their nourishment.

38. To the first is given the name of arier.al bwod, and to the
second, the name of ceéwaus blood.

39. Arterial blood is of a vermilion red; it coagulates very
easily and contains a large proportion of globules; and finally, it
is essentially necessary to the maintenance of life.

40. Venous blood is of a blackish red color; itisless coagula-
ble and less rich than the arterial blood, but what distinguishes it
above every other quality, is, that after having passed through
them, it is no longer capable of exciting the vital movement in the
organs.

41. Notwithstanding, the blood thus vitiated does not cease
to be useful, because it easily regains its vivifying qualities.

42. By action of the air, the venous blood is changed into arte-
rial blood ; it regains its vermilion color, and becomes again fit
for the maintenance of life.

43. 1t is this transformation of venous blood into arterial blood,
which constitutes the phenomenon of respiration.

LESSON III.

Functions of Nutrition—Circulation of the Blood —the Heart
— Arteries— Veins— Motion of the blood in the bodies of the
Mammifere— Mechanism of the circulation— Phenomenon ?f
the pulse—Venous absorption—>Secretion.

CIRCULATION OF THE BLOOD.

1. The blood does not remain at rest in the body; it is con-
stantly passing through the organs which it nourishes, and re-
turning to the respiratory apparatus to come in contact with the
air, to be aggin distributed to the organs.,

S —_—

37. Isthe blood when it comes from an organ in the same condition as
when it entered ?

38. What is the blood called that goes to the organs? What is it called
when it has lefl the organs ?

39. What are the properties of arterial blood?

40. What are the properti’s of the venous blood? What is the essential
nuality that distinguishes venous from arterial blood ?

41. Why does bload thus vitiated cecase to be useful ?

42. How is venous blood changed into arterial ?

43. What does this transformation of venous into arterial blood constitute 7

1. Isthe blood at rest in the body?
3#
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2. The continuous passage of the blood from the respiratory
apparatus towards all the organs of the budy, and the return of
the blood from these ovgans to the apparatus of rvespiration, con-
stitutes the phevomenon of the circulation, :

3. This liquid, as we have seen, moves continually in a sort of
circle ; after having traversed all the parts which it is destined to
nourish, it returns to a particular organ to come in contact with
the air, then goes back to the parts whence it came, passes through
them, returns again to the apparatus of respiration, and so con-
tinues as long as life endures.

4. Tue Apparatus ofF THE CIircuLATioN, that is to say, the as-
semblage of organs destined to effect this conveyance or trans-
portation of the blood, is composed :

First. Of canals, or pipes, in which the blood runs.

Secofp. Of the heart which serves to sel it in motion,

5. The heart is the centre of the apparatus of the circulation ;
it is a sort of fleshy pouch communicating with the blood vessels,
which receiving the blood into its interior, and which, by contrac-
ting on itself from time to time, forces this fluid into the eanals,
and thus keeps up a continual current in them.

6. Almost all animals have a heart. This organ exists not
only in the mammalia, birds, reptiles, and fishes, but also in snails,
ﬂ%sters, and other animals of the class of mollusca ; in erabs and
lobsters; in spiders, &e. -

7. The blood vessels are of two kinds, namely: .

8. 1st. The arteries which carry the blood from the heart to
all parts of the body.

9. 2nd. The veins which bring back this liquid from all parts
of the body to the heart.

10. The arteries spring from the heart and divide into branches
which decrcase in size, and increase in number as they advance,
and are distributed to the very numerous parts, distant from the
heart.

2. What constitutes the phenomenon of the circulation ?

3. After having traversed all the parts it is destined to nourish, what
becomes of the blood ?

4, Whut is meant by the apparatus of the circulation? Of what parts
18 it composed ?

5. What is a heart?

6. Have all animals a heart ?

7. How many kinds of blood vessels are there?

8. What is the funciion of the arteries?

9. What is the function of the veins?

10. Where do the artcries take their rise? How are they dictribated !
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11. The veins present a similar disposition, but which is de-
signed to produce an entirely opposite result, because the blood
in these vessels, pursues an inverse course. They are very
numerous at a distance from the heart, but, little by little, they
unite to form larger canals which, in turn, again unite, so that
they terminate at the heart, in onh one or two large trunks,

12. The ultimate rami- Fig. 4.
fications of the arteries in
the substance of the or-
gans, are continued into
the radicles of the veins,
so as to form a series of
uninterrupted and narrow
canals through which the
blood passes through the
organs. ;

13. To these delicate
canals, which establish the
communication between
the termination of the arte-
ries and the beginning of
the veins, is applied to the
name of capillary vessels,
(Fig. 4.) This name has
been given to them in
consideration of their ex-
treme fineness, which
makes them comparable
to hairs.*

—

* Ezplanation of Fig. 4.—This figure does not represent the naturai
arrangement of the heart and blood vessels; it is an ideal diagram,
designed to convey some notion of the way in which the tlood, in completing
the entire route of the cireulation, passes twice through the heart, and also
passes through the two systems of capillary vessels, namely, those of the
lungs in getting from the pulmonary artery into the pulmonary veins, and
those of all the organs, in passing from the minute terminating branches or
the aorta into the radicals of the veins which end in the vene cave. The
two halves of the heart, which in reality, are only separated by a partition,
are here completely isolated,—g, left side of the heart,—a, the norta,—c¢, a, p,
capillary vessels, which terminate the arteries, all of which spring from the
aorta,—n, general venous system,—d, right side of the heart,—a,p, pulmo-

nary artery,—uv,p, pulmonary vein. The arrows point in the direction of
the corrent.

e eeee—

11. How are the veins arranged ?
12, How do the ultimate ramification of the arteries terminate 7
13. What are the capillary vessels? Why are they so called?
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14. At the extremity opposite to that where we find the capil-
lary wessels, the arteries and veins also communicate with each
other, by the intervention of the cavities of the heart,

15. The result of this arrangement is, that the vascular appara-
tus forms a complete circle in which the blood moves, constautly
returning to its point of departure.

16. The circulating circle Wday be compared to a tree, the
trunk of which 18 doubled upon itself, so as to cause the ultimate
ramifications of the branches to meet the ultimate djvisions of
the roots; the upper portion of the trunk and roots would rep-
resent the veins, :

17. In all those animals
which most resemble man,
(anatomically,) such as the
monkey, the dog, horse, ox,
&.c., the heart is placed be-
b _vp tween the two lungs, in the
-ap cavity of the chest, which
%2 anatomists call the thorax,

vg (Fig. 5.)
18. The general form of
the heart is that of an inver-
ted cone, the apex down,
and a little to the left. The
size of the heart is very
nearly that of the fist of the
individual to whom it be-
longs.*

* Explonation of Fig. 5—~The lungs of a man with the hmfrl. and great
vessels which arise from it,—r,r. the lungs,—t. the trachea which conveys
air to the lungs,—c. the heart,—od. right auricle of the heart,—vd. right ven-
tricle of the heart,—og. left auricle of l[]n heart,—uvg. left wan}rucll;. of the
beait,—nves. and vei. superior and inferior vene .cave; emplying into the
right auricle of the heart,—ap. pulmonary artery going {rom the right ven-
tricle to the lungs,—uvp. pulmonary veins, passing from the lungs to the left
auricle of the heart,—aa. the aorta,—ac. carotid arteries arising ﬁ-nm the
anorta, and conveying blood to the head,—asc. snbelavian vein, coming from

the arms and emptying into the superior vena cava.

14. Have the arteries and veins any other communication with each

ther than by the capillary vessels?
v i.“i. Whnt]ris the result of the arrangement of the heart and blood vesscls

as deseribed ? : : y
16. To what may we compare the circulating circle 1
17. What is the situation of the heart ? o M
18. What is the form of the heart? What is its size?




CIRCULATION OF THE BLOOD. 37

19. This organ is enveloped in a double, membranous sac,
called pericardium, and is suspended in the pencard1um+ by the
vessels which arise from its superior and enlarged entremity ; but
it does not adhere at any other point of its surface to the neigh-
bouring parts. ey

20. The substance of the heart is almost entirely fleshy ; it is
a hollow muscle, the cavity of which communicates with the arte-
ries and veins.

21. In man and all the mammalia, Fig. 6.
as well as birds, it has four distinct
cavities. A thick, vertical partition 45 L
divides it into two halves, each one &
forming two cavities, one above the sje—

: : g wpA
other; a ventricle, and an auricle. q
(Fig. 6.)

22, The two ventricles oceupy ©0’..[.
the inferior part of the heart, and do
not communicate with each other,
but each one opens into the auricle
above it.

23. The cavities of the left side of the heart contain arterial
blood, and those of the right side, venous blood.

24, The vessels which convey arterial blood into all the
organs take their origin from the left ventricle of the hear,

Ezplanation of Fig, 6.—The heart opened to show the cavities in the in-
terior of this organ.—od, right auricle of the heart,—uvd, right ventricle of
the heart,-—aog, left auricle of the heart,—uvg, left ventricle of the heart,—
ves. and vci, superior and inferior venm cave, emptying into the right
auricle of the heart,—ap, pulmonary artery going from the right ventricle to
the lungs,—vp, pulmonary veins passing from the lungs to the left auricle
of the heart,—as, the aorta,—o, left auriculo-ventricular opening,—o’,
right auriculo-ventricular opening. The arrows point out the direction of
the flow of the blood in the different vessels.

19. Has the heart any covering proper to it? How is it suspended in the
pericardium 7 Does the heart adhere to the surrounding parts ?

20. What is the substahce of the heart 7 TIs the heart solid 7

21. How many cavities has the heart 7 How is it divided ? What are the
cavities of the heart called ?

22, What part of the heart is occupied by the ventricles? Do the ven
tricles commumicate with each other? Do they communicate with the auri-
cles? How is the auricle situated in regard to the ventricle ?

23. What kind of blood is contained in the cavities of the left side of the
heart? In which side of the heart is found the venous blood ?

24. From what part of the heart do these vessels arise which carry arte

rial blood 7 What is the name of the great arterial trunk as it arises from
the heart?

'l
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through the medium of
a single trunk, called the
aortu, (Fig. 7.)*

25. This great artery
first mounts upwards to-
wards the base of the
neck, then bends down-
wards, forming a sort of
crook, passes behind the
heart and descends ver-
tically, in front of the
spine, to the lower part
of the belly. In its
course, the aorta gives
off a great number of
branches, the principal of
which are: 3

26. Ist., The two caro-
tidd arteries mount along
the sides of the neck, and
supply the head with
blood ; (Fig. 7, ac.)

27. 2d. The two arte.
ries of the upper extremi-
ties, successively obtain
the names of subelavian,
axillary, and brachial
arteries, as they pass
under the clavicle, or
cross the armpit, or de-
scend along the arm to
the elbow, where they
divide into two branches,
called the radial and
wlnar,or cubifal arteries :

SR

— = e a il

Ezplanation of Fig. 7.—The aorta and branches which arise from it to
convey the blood to all parts of the body,—a, the aorta,—¢, arch of the
norta,—ac, carotid arteries,—at, temporal arteries,—a, sc, subeclavian ar-
tery,—o2, axillary artery,—br, brachial artery,—ra, radial artery,—ewu,
cubital or ulnar artery,—i,i, intercostal arteries,—ce, celiac artery,—re,
rena: arteries,—me, and mei, superior and inferior mesenteric arteries,—il,
ilinc arteries,—f, femoral arteries,—t, tibial artery,—p, the peroneal artery.

25. Describe the course of the aorta?
26. What is the course and distribution of the carotid arteries 7

27. What arteries supply the upper extremities?
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98. 3rd. The infercostal arferies are several in number, and
run between the ribs on each cide of the body ;

99, 4th. The eeliuc artery, which is distributed to the stomach,
the liver, and the spleen;

30, 5th, The mesentericarteries,which ramify upon the intestines;
31. 6th. The renal arteries which penetrate into the kidneys ;
32 And 7th. The ifiac arteries, which in a manner terminate

the aorta, and whichsepnvey blood to the lower extremities,
descend along the thigHs and are “there called femoral arteries ;
then they divide into many branches which terminate in the
feet.

33. The reins, which receive the blood thus transmitted to all
parts of the body, follow very nearly the same course as the
arteries; but they are larger, more numerous and generally situ-
ated more superficially. A great number of these vessels pass
beneath the skin, others accompany the arteries, and, at last, they
all unite to form two great trunks which empty into the right
auricle of the heart, and which have received the names of vera
cava supcrior and vena cava inferior. (page 37, fig. 6.)

34. The veins which come from the intestines present an im-
portant peculiarity, After uniting in a large trunk, they penetrate
the liver, and there ramify like the arteries; there they again unite
iuto a trunk and terminate in the inferior vena cava close to the
heart. Thisarrangement of the vessels is called the system of the
vena porta.

35. The venous blood, poured by the vene cave into the right
auricle of the heart, descends from it into the ventricle of the
same side,

36. The right ventricle of the heart gives rise to a large artery,
called the pulmnnary arvtery, which next receives this same blood,
and carries it into the lungs. (page37. fig. 6.)

—

28. What arteries run between the ribs !

2. What is the distribution of the Cexliac artery ?

30. What arteries ramify upon the intestines ?

31. What is the distribution of the renal arterics?

42, What arteries are di-tributed to the lower extremities ?

33. What is the general course of the veins? In what respect do the
veins dificr from the arteries generally ! Where do the great venous trunks
empty 7 What arc they culled 7

34. What i= the peculiar urrangement of the veins coming from the ine
testines 7 What is it called ? :

35. What becomes of the venous blood afler entering the right auricle of
the heart ? ¥

36. What artery urises from the right ventricle? Into what part does the
pulmonary artery carry the blood 1
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37. This vessel divides into two branches, one going to the
right and the other to the left, to enter the two corresponding lungs,
and are divided into almost an infinity of branches, which are
spread over the surface of the little membranous cells of these
organs,

38. The capillary vessels by which the pulmonary arteries ter-
minate, give rise to veins, which unite together and finally form
two large vessels, called pulmonary vei hich emply into the
left auricle of the heart. ( page36, fig. 5.

39. Consequently, the pulmonary veins receive the venous
blood, which was brought to the lungs by the pulmonary artery,
and which has now become arterial, by the effect produced on it,
by contact with the air in the interior of these organs; they carry
it back again to the heart and pour it into the left auricle.

40. Finally, from the left auricle this fluid descends into the left
ventricle, whence we have already seen it issue to be distributed
to the different parts of the body, through the medium of the aorta
and its branches. :

To recapitulate what has just been said, on the route pursued by
the blood, in the apparatus of the circulation in mammiferous
animals and birds, we see: ] '

41. lst. That the venous blood arrives from all parts of the
body by the general system of veins;

2d. That from these veins it enters the right auricle of the
heart ;
%That from the right auricle it passes into the right

ventri -
4th. That from the right ventricle the venous blood passes

| thrnugh the pulmonary artery to the lungs;

5th That in the capillary vessels, which form the termina-
tion of the pulmonary artery, and commencement of the pul-
monary veins, this liquid is changed into arterial blood ;

6th. That this arterial blood returns from the lungs, through
the pulmonary veins, and enters the left auricle of the heart;

7th. That from the left auricle it descends into the ventricle

of the same side;
8th. That from the left ventricle it is forced into the aorta,

by which it is distributed to all parts of the body.

37. What is the distribution of the pulmonary artery ?

38, What is the origin of the pulmonary veins? Where do they empty 7

39. What kind of blood do the pulmonary veins convey to the heart?
How is the venous, changed into arterial blood ¥ ;

40. What becomes of the blood afier it enters the left auricle?

41 Whut 1s the route pursued by the Mood in the apparatus of the cirew-
lation 7

&,
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42. And 9th.—and finally, that in the capillary terminations of
the system of canals formed by the aorta, the arterial blood acts
upon the organs, is changed there into verous blood, and enters
the veins to be carried again to the heart.

43. In accomplishing the circulatory circle, the blood then
passes twice throuch the heart, in the state of yenous blyod on

lie right side,and in the state of arterial blood in the left side
of this organ ; ( page 36. fig. 5. & page 42. fig. 8.) yet, the cir-
culation is complete, because the pulmonary and aortic cavities
of the heart do not open one into the other, and the venous
blood passes through the entire respiratory apparatus to be
transmuted into arterial blood.

44 'The mechanism by which the blood moves through these -
vessels is easily understcod. The cavities of the heart contract
and enlarge alternately, and by contracting they force the blood
into the eanals with which they (the cavities) are in eommunica-
tion.

45. The two ventricles contract at the same time, and while
their sides or parietes relax, the auricles in their turn contract.

46. The movement of contraction bears the name of sysfole,
and the term iastolz is applied to the opposite movement, or
dilatation,

47. The beating or pulsation of the heart is very frequent ; in
man of adult age it takes place from sixty to seventy-five times
in a minute ; in ol.l men the number of beats is a little increased,
and in very young infants it is generally about one ?d and
twenty. But a variety of circumstances may influe both the
frequency and force of the beats of the heart; they are accelerated
by exercise, by moral emotions, and by a great number of dis-
eases; in swooning or syhenpe, they are considerably diminished,
or even completely interrupted.

48. The left ventricle in dilating fills with blood, and in con-
tracting afterwards, forees out the liquid which it contains.

49. This ventricle communicates only with the left auricle by
an opening called the auriculo-ventricular opening, and with the

e

42, Where is the arterial changed into venous blood ?

43. In accomplishing its entire circle, how many times dees the blood
pass throngh the heart?

44 What causes the blood to move in the blood vessels ?

45. Do the auricies and ventricles of the heart contract at the same time?

46. Whatis the contraction of the heart called ? What is its dilation called 7

47. What is the frequency of the heart's pulsation? Is it most freqtent

m infants or in old men? What circumstancea influence the frequency of
the heart's pulsation ?

43. When the left ventricle dilates, whav happens 7
49. With what does the leit ventricle communicate ¢

- ]
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Fig. B. aorta, ( Fig.8,aa.); the blood, at the

moment of its contraction, must

= then either flow back into the auricle,
P.. f ! _..ap (o0g.)or enter the aorta. ‘

50. Now, around the edges of this
auriculo-ventricular opening, ( Fig.
=\l ;};P 9, va.) there is a sort of valve, called

¥ (" the mitral valve, which is so arranged
0 as to rise up, and close this opening,
when itis pushed from below upwards.

S From this construction, it happens,
that when the blood tends towards
entering into the auricle (o,) the mitral valve is Fig. 9.

pushed up, and interrupts the communication pes
between the auricle and ventricle.

61. Therefore, when the left ventricle con- |}
tracts, the blood finds no other outlet than the o ]5 3t
aorta, and enters this vessel which it distends”® L'l -
with more or less force, for its parietes, as well
as those of all the arteries, are very elastic.

52. Other valves situate at the entrance of
the aorta, prevent the blood from returning into  rvet

.E;;ph%rllinn of Fig. 8.—The heart opened to s'iow the cavities in the in-
terior of this organ.—od, right auricle of the heart,—uvd, right veniriele of
the heart,- —og, left auricle of the heart,—v:r, leit ventricle of the heart,—
ves, andpugi crior and infirior vene cavee, emptying into the right
auricle o art,—ap, pulmonary artery going from the right ventricl: to
the lungs,—vp, pulmonary veins passiug from the lungs o the left auricle
of the heart,—aa, the aorta,—o, left auriculo-ventricular opening,—a’,
right auriculo.ventricular opening. The arrows point out the direction of
the flow of the blood in the different ve-sels.

Ezplanation of Fig.9.—The right auricle of the heart opened to show
the position of the valve, »a, in the auricalo.ventricular opening, which,
during the contraction of the ventricle, (vv,) prevents the blood from enter-
ing the auriele, (0,) ; we observesmall cords passing from the edge of tius
valve and attaching themselves by their inferior extremities to the parietes of
the ventricle, (c.) Like the rest of the heart, they are fleshy, and prevent
the valve from turning entirely over into the auricle, when the blood, pressed
by the ventricle, elevates it.  The aorta is also open to show the valves, (27)
which surround its entrance, and which are differently arranged from thuse
of the ventricle.

e —————

" 50. Where is the mitral valve plau:d'r_ What is the use of the mitral
valve 7 :

51, Tnto what part is the blood forced by the contraction of the left ven.
tricle? Why does it not go back into the auricle 7 .

52. What prevents the blood from returning into the left ventricle from
the aorta? Are the arteries elastic or not 7
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the left ventricle. so that, pressed by the elastic force of the
arterial parietes, it is continually pu_shed forward, from the heart
towards the extremities of the arteries. ‘

53. The phenomenon known under the name of the pulse, is
nothing else than the motion caused by the pressure of the blood
against the parietes of the arteries, every time that the heart con-
tracts. According to the frequency and force of these motions,
we may Judge of the manner in which the organ beats, and ldraw
therefrom, deductions useful in medicine. But the pulse is not
felt in all parts; to perceive it, we Fig. 10.
must slichtly compress an artery
of a certain volume between the
finger and a resisting surface, of o [\
a bone, for example, and select a l R
vessel situated near the skin, as#
the radial artery at the wrist.

54, The impulsion received by
the blood at its exit from the lelt
ventricle of the heart, is commu-
nicated to the capillary vessels
and to the veins, and determines
the progression of the blood in
them. But the return of the
venous blood towards the right
ventricle, is favoured by some
other circumstances, Inthe veins
of the extremities, the membrane i
which lines these vessels, forms a c
great many folds or valves, ( Fig. 10, v.) which open when the blood
pushes them from the extremities towards the heart, and shut so
as to close the passage, when this’liquid lows in a contrary direc-
tion. Now,this arragement prevents the blood from flowing back
towards the capillaries, and thus facilitates its passage towards
the heart; for, every time a vein is pressed by the movements of
the parts in its vieinity, the blood is pushed forward.

Explanation of Fig. 10.—A large vein vpencd to show the valves, (v,)
which are found in these vessels,—o,0, openings of two of its branches,—an,
anastomosis of two veins,—e¢, capillary roots of the vein.

53. What is the pulse 7 Is the pulse felt in all parts ? What does the pulse
indicate 7 What circumstances are to be observed in order to feel the pulse ?

54. What causes the blood to circulate in the capillary vessels? What
other circumstance, besides the impulgion received from the heart, favours
the return of the blood towards the right ventricle 7



44 ABSORPTION,

™ ﬂ The passage of the blood through the right cavities of the

o y is effected in the same manner as in the left cavities, Be-

“tween the right auricle and right ventricle there also exists a valve,
called the tricusped valve, which prevents the blood from return-
ing from the ventricle into the auricle, (p.42. fig.8. & p.43, fiz.10.)
and by the contractions of this ventricle the blood is foreed to
circulate in the vessels of the Jungs and to arrive at the left
auricle. b

66. It is the ventricles, as we have seen, which force the blood

into the arteries and cause it to circulate.

57. The auricles are a sort of reservoirs, designed to contain
the blood arriving by the veins, and to pour it into the correspon-
ding ventricles. y

58. Buch is the march of the blood, not only in man and all
the mammalia, but also in bifds ; in the sequel we shall see that
in repiles and fishes, the structure of the heart is less complicated,
and that the blood follows a somewhat difierent direction.

OF ABSORPTION.

59. The blood, In passing through the veins froin their capil-
lary origin in the substance of the organs to their termination in
the right auricle of the heart, carries with it all the fluids which in
some way filter through the parietes of these vessels. Fluid sub-
stances which may be in contact with the surface of the body and
of the great hollow cavities in its interior, or which are deposited
in the depth of the organs, are, as it were, pumped up, more or
less rapidly, and carried into the torrent of the circulation.

60. To the passage of substances,of whatever kind, from the ex-
terivr, into the interior of the b'ood vessels tirough their parietes,
or particular canals,and their mixture with the blood, is given the
name of AgsorrTION. '

61. Substances thus absorbed, generally, penetrate directly in-
to the veins; but under some circumstances they are carried
thither by particular canals, called lyumphatic vessels. In des-
cribing the act of digestion, we shall have occasion to refer again
to these vessels.

55. How 1s the passage of the blood through the right side of the heart
effected 7 What valve exists between the right auricle, and right ventricle 7
How is the blood foreed to ci-culate through the lungs?

56. What forces the blood into the arteries ?

57. What are the auricles?

58. Is the structure of the heart,and the circulation the same in all
antnals ? .

59. Do substances different from the blood enter into the circulation 1

60. What is absorption ?

61, Is absorption effected by the veins only 7

(X
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OF EXHALATION. 45

62. All parts of the body may be the seat of-a more or less
rapil absorption; it is by this phenomenon that liquids, intro-
duced into the stomach are found, a very short time afterwards,
mingled with the venous blood, and that certain vapors, mixed
with the air drawn into the lungs, sometimes act upon remote
parts of the body, such as the brain, as happens when we breathe
alcoholic vapors. It is also by absortion alone, that we can ex-
plain how poisons applied to the lips,the eye, or to a slight erosion
of the skin, penetrate into the interior of the body, and cause
death, often with as much rapidity as if they had been conveyed
directly into the stomach. '

63. It is by the absorption, which takes place in the substance
of all the organs, that the old materials no longer of use and
separated from the living tissues by the nutritive act, are poured
into the circulating torrent to be carried out of the body,

OF EXHALATION AND OF SECRETION.

64. The blood, in circulating through the body, is not limited
to the nutrition of the organs through which it passes, and to
mingling with it absorbed matters; on passing into certain parts
of the body, it abandons a portion of the matters which it contains,
and in this way gives birth to peculiar liquids called hwmors.

65. This separation of the contained matters from the blood
may take place in two ways: by exhalation and by secretion.

€6. Exmavartioy is the separation of a portion of the most
aqueous pavt ot the blood, which, in some manner, fillers through
the parietes of the vessels.

67. The exhaled liquids do not differ much from serum, ex-
cept that they contain more water. Sometimes they acc@mulate
in the internal cavities of the body ; at others they are diffused
over the surface and are evaporated into the air, It is in this way
that a considerable quantity of vapor escapes from the lungs, and
a very active evaporation takes place upon the surface of the
skin.

62, Does absorption take place in all parts of the body ?

63. By what process a:e those materials which are no longer of use, car-
ried out of the body ? .

6. Is the office of the blood limited to the nutrition of the organs thmﬂ'"gh
which it pigses?

65. Inhow many ways may matters contained in the blood be separated
from it?

66. What is exhalation?

67. What is the nature of the liquid exhaled? What becomes of the ex-
halations 7

4#
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46 OF SECRETION.

68. Secreriox is the production of certain liguids which resem-
ble the serum in nothing, and which are also formed at the expense
of the blood.

69. Tears, saliva, bile, urine, &e., are liquids, secreted in this
way.

70. The phenomenon of secretion always takes place in parti-
cular organs. Sometimes it is seated in the follicles, and some-
times in the glands.

71. The fullicles are very small pouches which are strewed
through substance of the membranes, and which open upon their
surface, by small pores.

72. The foilicles of the skin secrete the sweat; those on the
edge of the eye-lids which secrete the yellow matter which some-
times accumulates during sleep, are organs of this kind.

73. The glands are more voluminous organs, composed of small
granulations united in a compact and distinet mass. These granu-
lations are the seat of secretion, and they generally communicate
externally, by small tubes or conduits, which, uniting together
like the roots of a tree, finally form an excretory canal by which
the secreted liguid is poured out.
~ 74. The salivary glands which secrete the saliva, the lachrymal
glands, which secrete the tears, and the liver which secretes the
bile, are organs of this class. :

~ 75. The act of secretion is not designed simply to produee liquids

useful in the exercise of certain functions, such as the saliva and
bile ; but also to free the blood from the old materials, separated

" from the tissue of the organs by the act of nutrition, and other
useless or injurious matters, which may become mixed with it by
the effect of absorption. The secretion of urine, which takes
place in the kidneys, (situated in the abdomen, one on each side
of the spine) and the expulsion of it which follows, is the
principal means by which this sort of purification of the blood is
effected.

63. What is secretion 7

69. Give examples of the secretions?

70. In what part does the secretion take place ?

71. What are follicles ?

72. How is the sweat produced?

73. Whatare glands ? How do they communicate externally ?

74. Give examples of secreting glands 7 :
75. What are the objects of secretion? What organs secrete the urine ?

dha



RESPIRATION. 47

LESSON 1IV.

Fuxcrioss of Notrition— Respiration— Necessity of contact
with the wir—Asphyxia— Composition of the ﬂmmspﬁrfr'e———fjrin-
cipal phenomena of rvespiration—the Lungs— Mechanism of res-
piration—Animal Heat.

_ OF RESPIRATION.

We have already seen that the arterial blood, by its action
upon the living tissues, loses those qualities which make it fit for
the support of animal life, and afler having been in this way
vitiated, it regains its first properties by contact with the air.

1. The transformation of venous into arterial blood, by lhe
action of the air, constitutes the phenomenon of RESPIRATION,
2, Respiration, and consequently contact with the air, is in-

dispensable to all living beings ; plants as well as animals feel the
want of it, and when deprived of it, both very soon perish,

3. When, from any cause whatever, respiration is arrested, all
the animal functions are disturbed. Life soon ceases to be mani-
fest; the animal falls into a state of asphyxia or apparent death,
and in a very short time life becomes entirely extinet.

4. At first sicht, we might believe that animals which live in
the depths of the waters,as fishes, are removed from the influence
of the air, and consequently form an exception to the law of which
we have spoken; but it is not so, for the liquid in which they
dwell, absorbs and holds in solution a certain quantity of air
which may be easily separated from it, and which is sufficient for
the suppouyt of life in them ; it is impossible for them to exist in
water deprived of its air, and they are seen to become asphyxia-
ted, and die, just as the mammifere and birds do, when excluded
from the action of the atmospheric air under its ordinary form.

5. In man and in the other mammalia the apparatus of respira-
tion consists:

Ist. Of the lungs, organs which are the seat of this function ;

2nd. Of canals, by which the air from without is conveyed in-
to the lungs ;

ard., Of organs which effect the entrance of the air into this
apparatus, and which afterwards expel i\, to make room for fresh
supplies of this fluid. »

1. What constitutes the phenomenon of respiration ?

2. Is contact with the air necessary toall living beings ?
3. If respiration be arrested what is the consequence ?
4. Do fish require contact with the air ?

o What parts compose the apparatus of respiration?
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the lung is represented entire (p,) and on the right, are the canals which con

; 68 ORGANS OF RESPIRATION.

6. The lunys, (Figure 11.) are very elastic, spongy organs,
contained in the cavity of the chest, and formed by the union of
a great number of membranous vesicles resembling little eells,
which generally communicate one with another. Into these
vesicles is introduced the external air: when it penetrates their
cavities, it distends them and thus augments the entire volume of
the lung, which happens in inspiration; on the contrary, when
the lungs are emptied of the air which distends them, their volume
diminishes, as happens in expiration.

7. The lungs communicate with the external air by a long
canal which is terminated by the mouth and nose,

8. The air to reach these organs, passes through the nasal foss=,
or nostrils, or through the mouth into the pharynx, then enters into

: the {arynz, descends along the
Fig. 11. trachea, or windpipe, and is
distributed to the pulmonary"
cells by other canals or tubes,
called bronchie, (Fig. 11.) ‘

9, The nasal foss®,and the
mouth terminate internally in
the pharyna, or gullet, so that
the supply of air necessary

j,» fOr respiration may reach this

- cavity by either route.

10. At the bottom of the
pharynx, or swaliqw,;z&'ﬁnd

an opening called the glottis,
which leads into the /larynz, -
and permits the dir to enter
therein. at
11. The larynx is a short
tube of considerable diameter,
Vit situated at the superior and’ !
anterior part of the neck, and which contributes to the production 1
of the voice. i

Ezplanation of Fig.11.—The lungs and trachea; on the left side of the"cut, ;

i

i interi i —mi, the lower
it into the interior ofall the cells of this organ,—¥&, the mouth,—mi, 2
:nwt::jﬁ. 1§elhyuid bone,—I, the larynx,—, the trachea, or windpipe,—br. bron. "
chim,—br", ramuscles or small branches of the bronchime,—p, the lungs.

re the lungs? ¢
g 1'[ﬂlir-:]l::rtu:it::- the lnngfﬂ communicate with the external air ?
8. How does the air reach the lungs? :
9. How do the nostrils terminate internslly 7
10. To what part does the glottis lead 7

11. What is the larynx?




“a ORGANS OF RESPIRATION.

12. The laryna is prolonged inferiorly into a long tube, called
the trachea or wind pipe, which deseends through the neck, and
enters into the thorax. This tube is formed by a series of cartil-
aginous rings, and is lined internally by a thin membrane, which
also lines the larynx, and is continuous with that of the pharynx.
The cartilaginous rings of the trachea are very elastic, and prevent
this air canal [rom being effaced, that is, from having its sides
pressed together,and thus offer an obstacleto the passage of theair.

13. At its lower extremity, the trachea is divided into two
branches, oue going to each of the two lungs; they are called
bronehie.

14. Soon after they enter the lungs, these bronchi® are sub-
divided, and ramify in an almost infinity of branches, so as to
furnish every pulmonary cell with a little branch, which opens
JAnto it, and conveys there, the air necessary to respiration.

15. The instrument which ;
causes the air to pass through Fig. 12.
these tubes, and to enter the
lungs, or to go out from them is
the thorax, (Fig. 12.)

16. The nmiechanism by which
this phenomenon is produced is
very simpleysand in almost every
respect resembles the play of a
pair of bellows, except that the cf
air eseapes by the same passage
* that it entered the lungs, which

“is not the case in the beilows. o bR

. 17. The lungs are lodged in a 7

"great cavity called the chest, or J N

thorax, the sides of which are

moveable,and so arranged, as to

of

Ezplanation of Fig. 12.—The thorax. On theright side of the cut are seen
the muscles which fill the spaces between the ribs; on the left side, they have
been removed,—cw. the vertebral column, the greater part of which 1s con-
ecaled by the sternum, (3),—c,c,c.c, ribs of the right side,—mi, intercostal

& muscles,—s, the sternum,—d, the diaphragm; a part of which is scen below
th: thorax, and between the ribs on the right side, but it is concealed on the
left by the ribs and intercostal muscles.

—

12, What is the trachca? What is its structure ?
13. What are the bronchie 7
14. How do the branchim terminate ?
15. What causes Lhe air to pass through the lungs ?
16. To what is this mechanism comparable ?
17. Where are the lungs sitvated7 What happens when tne thorax
| dilates? How does the air escape from the lungs ?

' N\



ORGANS OF RESPIRATION.

enlarge and diminish the size of the cavity alternately ; the lungs
follow these motions and dilate, and contract in consequence ;
now, in the first case, (when the thorax dilates,) the air, pressed
by all the weight of the surrounding atmogphere, iz forced
into the chest, through the mouth or nostrils, and trachea, and
tills the pulmonary cells, in the sime way that water mounts in
the body of a pump when the piston is raised. In the second
case, (in the act of expiration), the air contained in the lungs, is
on the contrary, compressed, and partially escapes by the route
which served it for entrance.

Fig. 13. 13. The cavity of the thorax, (F ig.13.1.)is
formed principally by the ribs, which are
attached, posteriorly, to the spine or verte-
bral column, and in front to the bone of the
sternum ; the spaces which exist between the
rihs, are filled up by muscles, and below,
this species of chamber is separated from
the belly by a fleshy partition ecalled the
di ‘aym.

19. Inspiration, or the enlargement of the
chest, is produced in two ways; lst. by
the elevation of the ribs; 2nd. by the mus-

| cular contraction of the diaphragm, which,
in a state of repose, rises into the chest in the form of an areh,
and which in contracting, is lowered down. Expiration, or con-
traction of the chest, on the contrary, is produced by the depres-
sion of the ribs, and relaxation of the diaphragm., We observe
many degrees in the extent of these movements ; and in ordinary
respiration, the quantity of air received into, or expelled from the
lungs, does not much exceed one seventh part of what these
organs are capable of containing. The number of respiratory
movements varies in different individuals according to the age;
in adult age, we count about twenty inspirations a minute, in
infancy they are much more frequent,

20. We have seen that it is by the nose or mouth, the pharynx,
the larynx, the trachea, and the bronchi®, that the air enters into

Ezplanation of Fig.13.—A vertical section of the trunk, tv show the
position of the diaphragm (d.) which separates the abdomen (a.) from the
thorax (m.) into which it rises up like an arch,—cv, vertebral column,—e, ribs,
—a&, slernum.

18. How is the cavity of the thorax formed? What separates it from
the belly ? ;

19. How 1s inspiration produced? How is inspiration effected? How
many inspirations does an adnlt take in a minute ?

20 How does the air act upon the blood 7




COMPOSITION OF ATMOSPHERIC AIR.

the lungs. The venous blood, which is to be subjected to the
salutary influence of this air, arrives, at the same time, in the lit-
tle vessels, which ramify in every directién over the sides of the
cells; conseruently; itis through the very sides of these capil-
lary wessels that the air acts upon this fluid,

21. The blood coming to the lungs is of a blackish red color, é
and is not fit to support life in the organs; but so soon as it comes
in contact with the air it changes its nature ; its color becomes of
a bright red, regains its vivifying properties and acquires all the
characteristics of arterial blood.

22. The atmospheric air which thus enters into the lungs, and
there produces so remarkable a phenomenon, is chiefly composed
of two substances which differ very much from each other;
namely oxyge.., and azote or nilrogen.

23. Though the oxygen which enters into the composition of
the air forms but about one fifth (21 parts in the 100,) it is its
most important part. It is to the oxygen that the air owes its
property of supporting life, and of sustaining the burning of com-
bustible bodies when inflamed.

24. Azote, or Nitrogen, which enters into the composition of
the air in the proportion of 79 parts in a 100, is unfit for respira-
tion, and incapable of supporting combustion. It seems to serva
only to dilute the oxygen, and thus mitigate the otherwise too
irritating action of this gas.

25. By being breathed the air changes its nature; its oxygen
disappears little by little, and is replaced by another fluid called
carbonic acid gas.

26. This carbonic acid gas is composed of oxygen combined
with carbon, derived from the blood ; instead of being fit to sup-
port life, it acts as a poison on animals that breathe it for a short
time, and causes death.

27. On this account, by the respiration of animals, the air is
gradually vitiated, and, if it were not renewed, would soon occa-
sion asphyxia. :

3l

21. What is the color of the bliod when it enters the lungs? What
change does contact with the air produce upon it?
22, Of what is atmospheric air composed ?

23. W hat is the proportion of oxygen in the air ? What is the great use
of the oxygen?

24. W hat is the proportion of nitrogen in the air? Is it capable of sup.
porting amimal life ¥ What seems to be its use ?

25. What effect is produced upon the air by breathing it?

26. OF what is carbonic acid gas composed? Whence is the carbon.
derived? How does it act on those animals that breathe it?

27 What would happen if the air breathed by animals were not renewed

¥
-



movements of inspiration and expiration.
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REBPIRA.TIOH

. i :' , which extingumhes bodies in mbu.-l-
on in the" aam‘*w “as azote, is formed by the ecombustion
f charcoal; also, during the fermentation of wine, and of beer,
it spark and frothy.

~29. It is upon t e action of this gas on the animal economy that
asphyxia, produced by the vapor of charcoal, depends, as well
the greater number of accidents of the same sort which oeeur

in mines, caves, wells, and vats wherein wine or beer is fer-
- menting. In a grotto near N aples, this gas is continuously disen-
- gaged from the earth, and gives rise to phenomena, which, at first

sight, appear very singular, and excite the admiration of the

~ traveller; when a man enters this cavern he experiences no in-

convenience in his respiration ; but a dog following him very soon
falls down in a state of asphyxia at his feet, and would soon ex-

_pire, were he not speedily removed to the pure air. This arises

from the fact that the carbonic acid gas being much heavier than
the air, sinks down and forimns upon the bottom of the cave a bed
or stratum of about two feet thick. Now, a dﬂg that enters the
grotto is necessarily plunged over his head into this mephll:m
gas, and must necessarily become asphyxiate, while a man who is
very much taller, only has the lower part of his body exposed to
the action of the carbonic acid, and breathes freely the air which |
floats above. This remarable place is known under the name ﬂf ~
the Grotto del Cano, or dog’s grotin.]

-30. The air which escapes from the lungs is composed of the
nitrogen inspired, of a portion of oxygen not employed, ﬂ.ndtf
carbonie acid furnished b}r the act of respiration.

31. The expired air is also loaded with vapor of water ex:lmlel_i
from the blood during its passage through the capillary vessels of -
the lungs. This vapor becomes very pereeptible, when the, F
condenses it, at the moment of its issue from the body, and :
stitutes what physiologists call pulmonary transpiration.

32. Since the air is quickly vitiated by respiration, and “Ih OX§y
gen disappears to be replaced by the carbonic acid, wettadlly
infer, that this fluid must be canstant]}r renewed in the lungs, and
in fﬁ.c[: that this takes place in conseguence of the allmmlr.

L

28. How is carbonic acid ga&furmed? .
29, Upon what do certain accidents in mines, caves, wells, &c. depend ?
What is the Grotto del Cang near Naples remarkable for?
30 Of what is the air which a.pes from the hﬂgl mmpoaed?
31. What is pulmonary trans |
32. Why is it necessary te
.
v,? ;‘

" .
]
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ANIMAL HEAT. 53

33. We are informed of the degree of alteration which the air
has undergone in our lungs, by the sensation which induces us to
renew it. 'This sensation, scarcely appreciable in ordinary. respi-
ration, because we hasten to comply with the necessity of frequent-
ly renewing the air, becomes painful if not promptly satisfied ; and
is sometimes accompanied by anxiety, and even agony; an in-
structive warning of the imperious necessity of respiration.

34. In man there is commonly twenty inspirations per minute.

35. In all the mammalia, in birds, and in reptiles, respiration
takes place in lungs, and very nearly in the same manner as in
man.

36. In the greater number of aquatic animals, suchas fishes,
lobsters, oysters, &c., it is altogether different, and respiration
takes place through the medium of a sort of membraneous frin-
ges called branchie ; we shall recur to this in the sequel.

37. The air necessary to the support of life in insects, pene-
trates into all parts of their bodies through particular camals called
trachee.

38. Finally; there are some animals which have neither lungs
nor branchie, nor trachee, in which respiration is accomplished
by the surface of the skin. The earth-worm is an example of this
kind.

OF ANIMAL HFAT.

39. The greater number of animals appear cold when we
touch them, and indeed, the temperature of their bodies is not
much above that of the atmosphere, and changes with it, In
‘man, and gther animals that approach him in their organization,
it is otherwise; they have the faculty of producing a sufficient
~ guantity of caloric to maintain their temperatures, nearly always
= ‘at the same degree, under all atmospheric changes, and keep them-
selves warm. .

- 40. We designate under the name of colid blooded animals, all
those whose proper heat is not very perceivable, and call those
warm blooded animals which produce sufficient heat independently
of the atmosphere surrounding them.

33. How are we made acquainted with the alteration the air has under-
gone in the lungs?

34. How many times does a man respire in a minute ?

335. Docs respiration take place in lungs in all animals ?

36. In what organs does respiration take place in aquatic animals ?

37. How does air enter the bodies of incects? .

38, How does respiration take place in those animals which have neither
lungs, nor hranchis, nor trachem ?

39. Are all animals of the same temperature 7

40. What is meant by cold blooded Animals? What is meant by warm
Llooded animals ?
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54 ANIMAL HEAT.—DIGESTION.

41. The production of this heat, which is called animal heat,
seems to depend upon the act of respiration. '

42. The'combination of the oxygen of the air with the venous
blood, in the interior of the lungs, as we have already seen, causes
the formation of a certain quantity of carbonic acid gas, in the
same manner as in the case where oxygen combines with carbon

producing the phenomenon of combustion, and, in both in-
S , must extricate a greater or less quantity of heat.

43. The faculty of thus producing heat, is common to all ani-
mals; but the greater part of them develope it in so small a degree
that it is not appreciable by our ordinary thermometers, while in
others, it is so great that we do not require physical instruments
to ascertain its existence.

44. The only warm blooded animals are the mammalia and
birds; all the rest are cold blooded.

45. The temperature of the body of man, is about 101 degrees
of Fahrenheit. It is about the same in the other mammalia, but
birds produce more heat, their temperature rising to about 108°
Fahrenheit.

LESSON V.

Fuxcrions o NurriTion— Digestion— Mouth— The prehension
of aliments— Mastication— Teeth— Their structure—7he man-
ner of their formation— Their form and use—Saliva— Salivary
glands— Deglutition — Pharynz— sophagus.

1. The blood, as we have seen, in nourishing all the organs, it
may be said,losessomewhat of its properties,and requires to retrieve
the losses which it thus undergoes; now, it is renewed by receiv-
ing new materials from the productions of the earth.

2. These materials, destined to the support of the blood, and
consequently to the support of the whole body, are furnished by
the various aliments or food.

41. Upon what does the production of animal heat depend?

42. How is animal heat produced ? .

43 TIs the facnity of producingz heat common to all animals ?

44. What aniinals are warm blooded ? ;

45. Wihat is the temperature of the body of man? What is the tempera-
ture of birds? S :

1. How does the blood regain those properties which it loses by nourish-

ing the organs?
: gﬂ. Whﬁt furnishes the materials for the support of the blood?

>~
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3. That they mg be nourished, all living beings require that
alimentary substance should be introduced into their bodies from
time to time.

4. Plants pump up by their roots the aliments furnished them by
the earth, and these matters are mingled with the nutritious liquid
called sap,which permeates throughout their tissues without having
undergone any preparation.

5. With animals it is altogether different. The aliments, pre-
viously to being absorbed and diffused through the different parts
of the body, to afford nourishment to the organs, and to enter
into the composition of their tissues, have to undergo a certain pro-
cess of preparation, called digestion.

6. Digestion has for its object:

Ist. To separate from alimentary substances the nuftritive part
from that which is not.

2nd. To transform this nutritive part into a peculiar liquid, fit
to mix with the blood and nourish the organs, which liquid is called
chyle.

7. The process of digestion always takes place in a cavity situ-
ated in the interior of the body and communicating externally in
such a way that aliments may enter it.

8. All animals are provided with a digesfive cavity.

9. Plants, on the contrary, having no need to digest ali-
ments, have no such cavity. [The alimentary surface of a plant
is the exterior of its root spread outin the earth.]

10. In some animals the digestive cavity is simply a pouch, com-
municating externally by a single opening, which performs the
functions both of.a mouth and of an anus. )

11. But with the greatest number it is otherwise. The diges-
tive cavity has the form of a tube, open at its two ends and
enlarged about the middle. This enlarged portion of the diges-
tive tube is named stomach, and serves to contain the aliments,
while the greatest part of the process of digestion is performed.

——

3. That living beings may be nourished, what circumstance is neces.
gary ’
j:j. Do the nutritious fluids, received by plants from the earth, undergo any
process of preparation or digestion ?
5. In order to nourish animal organs, is it sufficient to introduce food
into the stomach ?
What is the object of digestion? What is chyle?
. Where does digestion take place?
Have all animals a digestive cavity !
9. Why have plants no digestive cavity?
10. What is the nature of the digestive cavity in some ammais?
11. What is the form of the digestive cavity in the greatest number ot
animals ? What part is called the stomach 1

o 'S
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56 DIGFSTION.

12. The superior opening of this tube is the mouth: it is
through it that food enters the digestive cavity. The inferior
opening, called anus, is destined as an outlet to matters unfit for
nutrition, which are separated from the food by digestion.

13. In quadrupeds and most other animals, we distinguish, in
this alimentary tube, diverse portions, the uses of which are diffe-
rent; they are:

1st. The mouth.

2nd. The pharynx or swallow

ard. The (Esophagus.

4th. The Stomach.

oth. The Intestine. -

14. Other organs,or instruments, also concur to effect the diges-
tion of food, and constitute, with the tube of which we have just
spoken, the digestive apparatus; the principal are :

Ist., The teeth destined to divide and grind the food.

2nd. Certain glands, such as the liver and salivary glands,
serve to form the humors, which act upon the food in order to
determine its digestion, 3

ard. Of particular vessels destined to pump into the intes-
tine the nutritious juices, produced by digestion, and to mix them
with the blood.

In short we might consider as being in some sort auxiliary to
the digestive apparatus, certain organs with which certain animals
seize their food and introduce it into the mouth ; but these instru-
ments principally serve other purposes and do not really belong
to the apparatus of digestion.

15. The process of digestion is very complicated, and is made
up of several phenomena or distinct acts, which take place in
different parts of the digestive apparatus, and which have, for
instruments, partiular organs.

16. These phenomena are:

I1st. The prehension of aliments.

2nd. Mastication.

3rd. Insalivation.

4th Deglutition.

5th. Chymiflication, or stomach-digestion.
6th, Chylification, or intestinal digestion.
7th. Absorption of chyle.

12. What are th - terminations of the digestive tube ?

13. What are the different portions of the alimentary canal 7

14. What other organs belong to the digestive apparatus? What is the
use of the teeth?

15. Is the process of digestion confined to the stomach exclusively ?

16. What are the several acts or phenomena which constitute digestion !

PR
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“  8th. The expulsion of the residue, left by the alimments after

digestion is hinished.
We will now study successively these different phenomena, and
the organs which produce them.

OF THE PREHENSION OF ALIMENTS.

-

17. The first phenomenon of the process of digestion is the
prehension of aliments, that is, the act of seizing them and intro-
ducing them mto the mouth.

18. The mouth is a cavity of an oval form, elosed in front by
the lips, on the sides by the cheeks and jaws, above by the palate,
and below by the tongue; behind it is continuous with the pharynx
or swallow, but is separated from it by a kind of curtain called
the velum palati—(veil of the palate,) and which may be elevated
or depressed so as to close the passage or leave it free.

(page 63 fig. 21.)

19. The entrance to the mouth may be closed or opened by
movements of the jaws and lips. On the prehension of aliment,
the latter are separated to permit the entrance of the substance,
and are immediately afterwards closed to prevent its escape.

20. With most animals the prehension of aliments is performed
by the lips and jaws alone; but with some, other organs are em-
ployed to seize the substances and convey them to the mouth.
With man and monkeys, the hand thus becomes the chief instru-
ment of the prehension of aliments; with the elephant it is his
trunk, and with parrots the claw.

21. With most animals the food remains for some time in the
mouth, to be chewed and mixed with saliva.

OF MASTICATION.

22. Liquid aliments may be immediately swallowed ; but solid
food to be swallowed and digested with facility should be previous-
ly divided into very small morsels.

23 This divigion, called mastication, is "effected by the aid of
the teeth, whi{?set in motion by the jaws, press upon the food
and cut or crush it,

—

17. What is the prehension of aliments?

18. What is the mouth? What separates the mouth from the pharynx ?

19. Is the entrance of the mouth provided with the means of being
closed or opened ?

20, How is the prehension of food effected ?

21. Does the food pass at once from the mouth to the stomach?

22, May all kinds of aliment be immediately swallowed

23. What is mastication 7 How is it effected 1

o*
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e

24. In man, and those animals which, in their organiza
resemble us most, the two jaws are situated one above the other ;
the upper jaw is fixed immovably to the cranium; but the lower
jaw is only attached to it, at its posterior part, and is there held
on each side by a sort of hinge or joint, which permits it to be
separated from and approached to the upper jaw.

Fig. 14, 25. The muscles which serve to bring

— the jaws together, and which, conse-
quently, act most during mastication,
are placed on each side of the head, in
front of the ear (F'ig 14.), and when we
press the teeth together, we can feel that

= e

26. In most mammalia the edges of
/7Yy the jaws are armed with teeth.
Ve 27. The teeth are small hodies of
: mm great hardness, whick resemble bone
very much; they are planted in holes,
hollowed into- the jaws, which holes are named alveoli.

28. The fibrous, pads Fig. 15,
which cover the edge of
the jaws, and which are
called gums, serve, as
well as the alveoli, to fix
the teeth solidly in thepo- §__
sition which they occupy. ™
~ 29. Generally, each 7 JEAEVEUS
tooth is divided intotwo i £
parts; one issituated with- 3
out, and called the erown, s
the other, buried in the alveolus (Fig.

15.), and terminated by

Ezxplanation of Fig. 14.—The head seen in profile, to show the parotid
gland. (zp.) and the chief levator, or elevating muscles of the lower jaw,
namely, the temporal (mt.) and maseter muscles, (m,m.)

Ezplanation of Fig. 15 —Lower jaw of 2 man opene show the man.
ner in which the roots of the teeth (r.) penctrate its su ce (a.)—b. the
superior edge left entire,—i. incisor teeth,—e¢. canine teeth,—fm. faise molar
teeth,—gm. preat molar teeth,—ed. condyle of the jaw which enters into its
articulation with the eranium,

24, What is the situation of the jaws? Are both jaws equally moveable 1
95. Where are those mnscles placed which move the jaws?

26. Have all animals got teeth?

27. What are the tecth? What are the alveol /

28. What are the gnms?
29. Into what parts is a tooth divided ! What is the neck of a tooth ?
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one or more points, is called the root of the tooth. Finally, we
often remark between the crown and the root, a slight shrinking,
called the neck of the tooth.

30. The teeth are composed of an internal substance called
twory, and a sort of extremely hard stony varnish, which covers
the surface, and is called enamel.

31. The crown of the tooth only is covered with enamel. The
root has it not,

32. The teeth are formed in the interior of Fig. 16,
the jaws,and within little membranous pouches E
called dental capsules, which are inclosed with-
in the substance of the bone, and which present
in their interior a fleshy bud, or granule, fromec .
the surface of which exudes the stony mat-
ter of which the tooth is composed, ( iy, 16.)

33. This stony matter is the ivory ; it moulds
itzelf upon the bud, and takes its form ; just in
proportion as new quantities of ivory are
deposited upon that already formed, the tooth enlarges, as well as
the species of case which it forms around the bud, which shrinks
away until finally the little organ, being too much compressed,
disappears; the tooth then ceases to grow.

34. In proportion as the tooth is formed, as we have just said,
it rises in the alveolus, passes through the gum,-and shows itself
without.

35. The enamel is formed at the superior portion of the dental
capsule, and is applied upon the tooth just to the extent it traverses
that part of the capsule; it is for this reason that the root, which
remains at the bottom of the alveolus is never covered by it.

36. The teeth which are formed in the earliest period life,
are destined soon to fall, and to give place to other teeth, Sfronger

Ezplanation of Fig. 16.—0One of the dental capsules opened to show the
fleshy tubercle or granule which is in it,—b, the tubercle upon which the
tooth in a manner monlds itself,—u». blood vessels and nerves which enter
into this little secreting organ,—d. part of a tooth which has just begun to
form,—c. capsuleg

30. What is the composition of teeth? What is ivory 7 What is enamel 7

31. Have all parts of the tooth a covering of enamel ?

32. How are the teeth formed? What are the dentul capsules? What
do they eontain? What office does this granule fulfil?

33. How do leeth grow or increase in size 7 Do teeth always continue to
grow 7 Does the bod or granule always exist in the tooth ?

34. How does the tooth rise in the alveolus ?

35. Where is the enamel formed 7 How is it applied to the tooth 7 Whjr
i# there no enamel on the roots of the teeth 7

36. Do the tecth of.infancy remain through life ?
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and more solidly fixed. The first are called milk teeth, or
deciduous teeth, or teeth of the first dentition ; the second, the
permanent tecth, or tecth of seeoud deutition.

Fig. 17. 37. The teeth are divided into three kinds,

m m Sii (Fig. 17.) namely : ”
o i 33. Ist. The ineisive or incisor, which
ﬁ ”2‘ féi éﬂ occupy the front of the mouth, and termi-

B T84y | rate in a thin cufting edge, have but one
— simple root, and are fit for cutting the various

clg & gt aliments,

39. 2nd. The canine, which are placed on each side and next
to the incisors, are in general, long-and pointed; they also have
only a single root, but it penetrates deeply into the jaw ; their
principal use is to fix themselves in the Hesh, upon which the ani-
mal feeds, and to tear it. .

40. 3d. The molar teeth, or grinders, which are next to the
canine, occupy the sides of the mouth; they are generally, pro-
vided with several roots, and present a large, unequal crown,
appropriate for grinding the food.

41. - The molar teeth are subdivided into false molar, (dentes
biscupidati) and great molar; the first are smaller than the second,
and are situated in front of them; the roots of the great molars
are also more numerous, which gives them more solidity and
power, :

42. The number of teeth varies in different animals. Man,
monkeys, the dog, the cat, &ec., have the three sorts of teeth, we
have just described ; but with the rabbit, the rat, and the other
gnawers, (rodentia,) the canine teeth are wanting; and in other
quadrupeds, such as the sloth, there are no incisors ; finally,

~ thereggite also animals that are entirely unprovided with teeth,
the afiiseater, and birds, for example.

. 3

Ezplanation of Fig., 17.—The lower jaw of a very young infant, opened
to shuw the capsules of the teeth, The milk teeth are here developed, and
there are five on each side: namely, two incisors, (i,i,) one canine, (¢.) and
two molars, (mm.) ; we see below them the capsules of the ineisor, canine and
false molar teeth of second dentition, (c,c.) and further back, the capsules of
the great molars, (cg.) B

37. How many kinds of teeth are there? : :
38. What are the incisor teeth ? Where are they placed ? What is their

peculiar use?
39. Wheie are the canine teeth? What is their form ? What is their use 7
d0). What is the situstion and form of the molar teeth ?
41. How are the molar teeth subdivided ?
42, Are the same varicties and number of teeth found in all animals T
What animals are without teeth 7
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43. The form of the teeth also varies in different animals, and
we remark, that these differences are in accordance with_ the
nature or kind of aliment upon which these beings are destined
to be nourished.

44. Thus, with the dog, the cat, and Fig. 18,
other carnivorous animals, the molar . ~ ~_/
teeth are sharp, and fitted to cut flesh, <
like scissors ([ig. 18.) ; with the mole e
and hedge-hog, that live upon pretty Bk 7

hard insects, these teeth are armed

with conical points, which dovetail or

fit reciprocally, and enable these ani- m

mals to crush their prey with facility.

With the {rugivorous animals, monkeys, for example, the same

: teeth are large, and their crown is armed

Fig. 19. with rounded elevations, suitable for crush-

ing fruits; and with the ox and horse, which

browse or crop the grass, the crown of these

teeth is still larger, and its surface is flat and

striated like a mill stone. (Fig. 19.)

45. In man, the deciduouns or milk teeth,
begin to appear about the sixth or seventh
month, and fall about the seventh year. They
2_..m are in number, twenty ; namely, in each jaw :

Four Incisor, ,

Two Canine, (one on each side,)

And four molar, (two on each side.)

46, The permanent, or teeth of second
dentition, are in number, thirty-two.

- 47. The incisor and canine are the same in

. number as in the first dentition ; but in place of two molars on

each side of each jaw, there are five. The total number of molar
teeth in adult man is consequently twenty; ten in each jaw.

Explanation of Fig. 18.—Teeth of an animal of the order carnaria,—i.
inecisor,—a. canine,—m. molar teeth,

Ezplanation of Fig. 19.—Tecth of an animal of the order rodentia,—i.
incisor teeth,—»? maolar teeth,

43, Is the form of the tEE-th the same in all animals ?

44. Deoes the form of the teeth of an animal bear any relation to ita
peculiar food 7
45. At what age in man do the first teeth begin to appear? When do they

fall 7 What is the number of the deciduous teeth 7 What is the number of
each kind?

46. What is the number of the permanent teeth 7

47. How do the permanent differ from the deciduous teeth? I[Tow many
molar teeth is natvral to an adult man?
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_48. The five molar teeth on each side are divided int;:- twc
kinds, namely ; two false molars, and three great molars,

- OF INSALIVATION.
49. During the act of mastication, the food is mixed with the
saliva, which phenomenon is designated under the name of
insalivalion.

F.g. 20. 50. The saliva is a watery fluid,
. colourless and frothy, which is formed
in particular organs, called salivary
glands, ( Fig. 20.)

51. In man, these glands are six in
A Dnumber:ithree on each side of the face,
-y and are called parotid, sub-mazillary,

and sub-lingual. :

52. The parotid glands are the

\ & =, largest; they are placed beneath the
'- ,'j! m m skin, between the ear and the jaw, and

A ~ empty the saliva into the mouth, by a
long straight tube, which opens on-the inside or internal face of
the cheeks,

53. The sub-maxillary glands are smaller than the parotid, and
are lodged below and behind the lower jaw.

64. The sub-lingual glands are smaller than the preceding, and
are found under the tongue. :

53. The saliva serves to render the deglutition of food more
easy, and contributes to accelerate digestion, ;

¥ OF DEGLUTITION. -

56. The food conveniently prepared by mastication and insali-
vation, unites upon the back of the tongue in a little mass called
an alimentary ball, or bolus.

y " [ ‘.. -
57. The alimentary ball is next swallowed. We give the mwf

of deglutition to this phenomenon, which consists in the passing
of food from the mouth into the stomach, through the pharynx
and Esophagus. :

48, How are the muolar teeth distinguished 7

49. Wihat is insalivation 7

50, What 18 saliva? Where 1s it found ? £

51. How many salivary glands exist in man? .

52. Where are the parotid glands situated ? Where do they open? Which*
of the salivary glands are largest?

93. What is the situation u;nE the sub-maxillary glands?

54. What is the sitvation of the sub-lingual glands?

55. What is the use of the saliva?

56. What is the alimentary ball or bolus?

57. What is deglutition?

.

L
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58. The opening which occupies the back part of the mouth,
and which forms the communication between this cavity _and‘ the
pharynx, is called the isthmus of the !.-"U'::mf,‘—-ist‘.-'umw faucium.
During mastication, it is closed by the veil of the pa{ure, (v_e]um
palati,) but when deglutition is about to take place, this species of
curtain is raised,and the alimentary ball is pushed into the pharynx.

59. The pharynx, (Fig. 21,ph.) Fig. 21
is a cavity, situate between the
base of the cranium, and the front
of the neck; above, it communi-
cates with the nasal foss® by the
posterior nares or nostrils, (an), as
well as with the mouth, and below
it presents two openings; one, by
which it is continuous with the
esophagus, the other, situated in
front and called glottis, by which
it communicates with the larynx
and windpipe. We may compare
it Lo a cross-road where the route
followed by the air to get from the
nose to the lungs, crosses the route
followed by the food to get from
the mouth to the esophagus.

60. That deglutition may be
effected, the alimentary ball must
pass beneath the posterior nostrils and over the glottis, without

“entering it, and descend directly into the esophagus.
& .

_ Ezplanation of Fig. 21.—A vertical section of the head and neck, to show
- how the windpipe or trachea opens into the swallow or pharynx, and how
- this last cavity communicates with the mouth and nasal fosse or nostrils,—
. mouth,—I. the tongue,—uvp. arch of the palate, which separates the
ihfrom the nasal fossm,— n,n. nasal fosse, opening externally by the nos-
|- and communicaling with the swallow by the posterinr nares or hind
I ® nostrils, (an,)—i. isthmus of the fances,—am. tonsils.—uv. veil of the palate,—
.. ph. the swallow or pharyux, cleft or divided like the mouth and nasal fosse,
. @ msophagos, a tubeswhich descends from the swallow to the stomach,—-la.
' larynx, the superior opening of which, called the glottis, (L) is placed at ihe

anterior and inferior part of the swallow : we sec upon this organ, a species
of little tomgue or valve, called epiglottis, (rp.)—t. trachea or windpipe,
whieh descends from the Jurynx into the lungs,—cr. base of the skull,—
ge#m. sub-maxillary gland,—gsl. sub-lingual gland,—ect. thyroid gland.

» 58, What is the isthmus of the throat? Ts this cavity opened or closed
“during mastication ?

2. What is the pharynx?
60. What is necessary to effectual deglutition 7
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~ 61, The veil of the palate, by being raised up, and placed ob-
liguely against the posterior wall of the pharynx, forms beneath
the posterior nostrils, a sort of screen, which hinders the food
from mounting upwards, and entering the nose from behind,
‘during the act of swallowing.

62. That the food may not enter the glottis, it closes at the
moment of deglutition, and, at the same time, the larynx is raised
up against the base of the tongue, a movement which forces a
valve situated above the glottis, and called epiglottis, ( Fig, 21, ep.)
to fall and close the opening,

63 Sometimes,however,deglutition not being properly effected,
the food penetrates into the larynx, and at once brings on a fit of
coughing : when this happens, it'is said, ¢ we swallow crosswise.”

64. The wsophagus, or gullet, is continuous with the pharynx :
it is a long membranous tube, which descends from the superior
part of the neck, behind the windpipe ; enters the thorax, passes
behind the heart and lungs, pierces the diaphragm, and terminates
in the stomach.

65. The pharynx and cesophagus, are furnished with a layer
of fleshy fibres which are placed transversely, in rings, which,
confracting successively from above downwards, convey the ali-
mentary ball into the stomach.

LESSON VI.

Fuxcrions or Nutrition.—Stomach digestion, or chymifica-
tion.—Intestinal digestion, or chylification.— Bile and liver.—
Pancreas, and Pancreatic Juice.— Large intestine.—/Absorption
of chyle.—Chyliferous vessels.— Recapitulation of the functions
of nutrition.

.
OF STOMACH DIGESTION, OR, CHYMIFICATION. *,

1. Food begins to be digested in the stomach; it is there trans-
formed into chyme, and we give to this phenomenon the name
of stomach digestion, or chymification,

61. What prevents the food from entering into the posterior nares?
62. What hinders food fram entering the glottis?

63. What is the effect of food penetrating into the larynx !

64. What is the @sophagus!

65. How is {he alimentary ball conveyed into the stomach?

1. Where does digestion commence? Into what 1s food changed in the
stomach? What is the term applied to this change of food 7

Lt
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2. The stomach, (Fig.22, es.) Fig. 22.
is a membranous pouch, placed :
transversely at the superior
part of the abdomen or belly.
It has the form of a bag-pipe,
and presents two openings;
one situate to the left, and
called cardia, (because it 1is
nearest to the heart,) commu-
nicates with the csophagus;
the other, called pylorus, (from
the Greek, pulouros, a gate-
keeper, because it shuts up the
food in the stomach, until con-
verted into chyme,) occupies
the right extremity of this
organ, and empties into the
intestines.

3. Immediately after the pas-
sage of the alimentary ball, the
cardia closes in such a manner
as to hinder it from re-ascend-
ing again to the mouth. The
pylorus is also closed, and the
consequence is, that the food is arrested in the stomach, and
forced to remain there a considerable time.

4. While the aliment thus sojourns in the stomach, it imbibes a
peculiar liquid, called gastric juice, which converts it into chyme.

5. The gastrie juice is a watery and acid liquid which is
generated in a great number of very small cavities, lodged in the
thickness of the parietes, or coats of the stomach, and named
gasiric follicles ; each one of these follicles communicates with
the interior of this organ by a small pore, and thus empties the
gastric juice upon the food.

Ezxplanation of Fig. 22.—Principal organs of digestion,—e. esophagus, or
gullet,—es. stomach,—d. the duodenum, the first part of the small intestine,
—ig. the small intestines,—c. the ceecum,—ac. cecal appendix, or appendix
vermiformis.-—co. colon,—r. rectum,—f. the liver,—of. the gall bladder.—pa.
the pancreas,—s. spleen.

2, What is the stomach? Whal is the eardia? What is the pylorus?
3. What takes place afier the alimentary ball passes in the stomach ?

4. What is added to the alimentary mass while in the stomach ?

5. What is gastric juice? Where is it formed ?
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6. By the action of the gastric juice, the food is sofiened and

]:}ttle by little changed into a thick, grayish pap, which is called
yme.

7. Assoon as the chyme is formed, the pylorus relaxes and the

stomach begins to perform a series of movements which, by de-

grees, push the alimentary mass towards this opening, and then into

the intestine. These movements consist in the successive con-

traction of fleshy fibres which surround the stomach transversely,
_and which contract, one the other from left to right.

OF INTESTINAL DIGESTION, OR CHYLIFICATION.

8. The chyme which issues from the stomach enters the intes-
tine where it serves to form chyle,

9. The intestine(page 67, fig. 23.)is a long membraneous tube,
folded upon itself, which forms a continuation of the stomach
and which, by its opposite extremity, opens outwardly. It is
lodged in the abdomen, and is retained in its place by folds of
a very fine membrane called peritoneum, which lines the parietes

walls of this cavity. The folds of peritoneum which connect
the intestines to the spine, bear the name of mesentery. !

$° 10. The parietes of the intestine are furnished with fleshy fibres
which surround theni, and which, by contracting successively,
push forward the matters contained within this tube. These
movements are called vermiform or vermicular, because they
resemble those of a worm when crawling.

11. The length of the intestine is always very considerable, but

" " varies vety much in different animals. It isaemarked that in

those which are nourished by flesh exclusively, it is much shorter
than in those whieh live on vegetable substances: thus in the
lion, which is essentially carnivorous, it is- onlg-three times the
length of the body; while in man, who is omnigerdus, its length
is about six or seven times that of the body, and in the sheep
which eats grass only, it is just twenty-eight times this length.

12. The intestine is composed of two very distinet portions;
the small intestine, and large intestine.

6. What is chyme ? -

7. What takes place after the chyme is formed 7

B. What is formed from the chyme? ;

9. What is the intestine? Where isit] dged ? What retains it in its place ?
10. What arrangement enables the intestine to push forward substances

within it? X
11. In what class of animals is the intestine longest 7 What is its length

« In man?

-

T
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13. The small intestine, Fig. 23;. .
(Fig. 23, ig.) is next to the o
stomach ; it is narrower than

the large intestine, and its ex-
ternal surface is smooth. Its
length is very considerable,
and it is sub-divided into three
portions, called : Duodenum,
Jejunum, and Iium.

14. In the small intestine,
the chyle is formed, and diges-
tion finished.

15. The phenomenon of
chylification is produced by
the mixture of the chyme,
with the bile and the pancre-
atic juice,

16. The bile, or gall is a
greenish and very bitter liquid,
secreted by the liver.

17. The liver, (Fig. 224f.)
is a large reddish gland, and
of a granular tissue. It is
lodged in the superior part of
the abdomen, to the right of the stomach, and presents upon its
inferior surface, a memhrann&ﬁch called the gall bladder, (of.)
The bile accumulates in thigbladder, as in a reservoir, and is
afterwards odenum by a narrow canal, called
the biliary munis choledochus.

18. The a watery liquid which very much
resembles 3 in a gland, situate behind the
stomach, which #8.ealled pancreas. 1t reaches the duodenum by
a narrow canal, which arises in the éucre&s, and empties near
the opening of the biliary duct.

19. The chyme, mixed with the bile and pancreatic juice,
passes through the whole length of the small intestine; and during

-

13. What is the sinall intestine ?  What are its sub-divisions ?

14. What takes place insthe small intestine ?

15 How is chylification produced?

16. What is bile? .

17. What is the liver ? Where is it situated T What part receives the bile
from the gall bladder.

18. What is pancreatic juice? Where does this pancreatic juice go after
leaving the pancreas?

19 What becomes of the chyme after being mixed with the bile and
pancreatic juice ?
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its passage separates into two parts; one called chyle, which is de-
posited upon the sides of the intestine to be absorbed ; the other,
composed of those parts of the food which are not nutritions,
which continues its route and enters into the large intestine.

OF THE EXPULSION OF THE RESIDUE LEFT AFTER
DIGESTION.

which are not, convertible into
nd conveyed out of the body, and
r into the large inlestine, and there

20. The alimentary
chyle, require to be rejeght
for this purpose they er
accumulate, »

21. The large i-ntesé‘inc.:ﬁii'he second portion of the intestinal
tube ; it differs from 'fh small intestine in its calibre, its puffed
formgamd in its uses. Itis divided into three portions; the erecum,
the cofon, and the rectun, (page 67. fig. 23.)

22. The ceecum is a swelling, or dilatation wherein the small in-
testine terminates; we remark there a thin worm-like prolonga-
tion, which terminates in a eul de sac, or blind canal, and is called
the cwecal appendiv,—appendicnia vermiformis; finally, we find
on its inside a sort of valve, which hinders the matters contained
in its cavity from returning into the gmall intestine.

23. The e¢olon is next to the eweum, and is continuous with the
~gctum, which terminates at the anal opening or fundament.

OF THE ABSORPTION OF CHYLE.

24. The chyle is a peculiar liquid, resulting from the digestion
of food, and is deposited upon the parietes of the small intestines.

25. The physical properties of this liquid, ‘according to
the nature of the food from which it is derived,@nd according to
the animals in which it is observed., In man, and most mam-
malia, the chyle is generally a white, opaque liquidy very much
resembling milk, of an alkaline, saltish taste, and of a peculiar
odour. Examined by the hicroscope, it presents a multitude of
globules, analogous to those which form the central nucleus of
the globules of the blood. If left at rest, it forms a mass, like the
blood, and after sometime, separates into three parts; a solid clot
which occupies the bottom of the vessel, a liquid resembling serum,
and a thin pellicle, which swims on top, and seems to be of a
fatty nature.

20. What becomes of those matters which are not convertible into chyle ?
21, What is the large intestine 7 What are its divisions?

22, What is the ccecam? What is the cecal appendix ?

23. What is the colon ?

24, What is chyle?

25. Is the appearance of chyle always the same?
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¥ 26. The chyle is destined to be mixed with the blood, to repair
the losses which this liquid sustains by nourishing the organs;
and that this mixture may be effected, it is pumped up by a par.
ticular set of vessels which pour it into the veins.

97. This passage of the chyle ¢
from the intE:tineginm the circu- Fig. 24.

Jatory system is known under
the name of absorption of chyle.

28. The absorption of chyle
is performed by the lymphatic
vessels of the intestines, which
are called for this reason, chy-
liferous vessels, (or lacteals,
from the appearance they pre-
sent when filled with chyle.)

20, These vessels, which are
extremely -delicate, arise (by
imperceptible orifices on the
mucous membrane that lines
the bowel,) from different parts
of the small intestine by a multi-
tude of branches, which little by~
little, unite among themselves,
as we remarked of the veins;
and after having traversed the
small organs, called mesenferic
glands, empty into a conduit or
canal, called the thoracic duct,
(Fig. 24.)

Ezxplanation of Fig, 24.—Representsa portion of the small intestine {i?
upon which we see the chyliferous vessels, the thoracic duet and the course fol-
lowed by the chyle to reach the veins.—m.part of the peritonenm which
serves Lo hold the intestines in their place, and which is called mesentery.—
ve. chyliferous vessels.—gm. mesenteric glands.—r. reservoir of Pecquet or
receptacle of chyle, which is a slight dilatation of the thoracic duct, soon
afier its commencement.—L. lymphatic vessels coming from all parts of the
budy to the receptacle of the ehyle.—ct. thoracic duct which ascends - along
side the aorta, (aa.) passes behind the heart (¢.) and empties into the left
sub-clavian vein, (v s ¢)—v n. vena cava, descending to the right auricle.

—

26. What is the use of Chyle 7 Into what blood vessels does the chyle
enler 7 :

27. What name is given to the passage of chyle into the circulation 7

28. How is the absorptron of chyle effected 7

29. What are the chyliferous vessels? Where do they arise T Where do
they Empftj?*?
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30. This duct, or canal, which also receives the lymphatic
vessels from other parts of the body, presents at its inferior ex-
tremity, a dilatation called the reservoir of Pecque!, or the re
taculum chyli ; it lies closely glued to the anterior face of
vertebral column or spine, and mounts towards the thorax, to
terminate near the base of the neck, in the subclavian wein of
the left side.

31l. The chyle, in passiﬁﬂ]mugh the mesenteric glands seems
to be perfected in some dégree ; it assumes a rosy tint and be-
comes coagulable like the blood: but it still differs very much
from this liquid, and we do not know, with certainty, in what
part of the body it is changed into blood.

REC&ITUL&TI{]N OF THE FUNCTIONS OF NUTRI-
TION.

~ Such are the different functions by the aid of which the nutri-
tion of the body is effected.

32. The alimentary substances, necessary for renewing the
materials of which the organs are composed, are derived, as we
have seen, from sources exterior to the animal, and, in order to
serve the purposes of nutrition, require to undergo a peculiar
preparation to which we give the name of digestion.

33. The chief of the functions of nutrition is, consequently, in
man as in all other animals, that of Dicestiox.

54. The nutritious matters, thus elaborated, do not sojourn in
the digestive cavity; in order to support the organs, they pass from
this cavity into the very substance of the body itself, to be mixed
with the blood. To this transportation from without to within,
and the passage of all substances from without into the torrent
of the circulation, is applied the term AgsoreTiON.

35. The blood, to convey in this way, to all parts of the body,
materials to repair the organs must necessarily be the seat of con-
tinual currents, and in fact, this liquid finds its way wherever there
is life to be supported : this phenomenon is called the CircuraTiON

30. Where is the thoracic duct? Where does it terminate 7

31. What change does chyle nndergo while passing throngh the mesenterie
glands? In what part of the body is chyle changed into blood ?

32. To be available for nutrition what process does food necessarily tn-
dergo?

‘:Ei What is the chief function of nutrition?

34. What occurs next afler digestion ! 3

35. In order to fulfil its office of nourishing the organs, what is necessary
to the blood ?



FUNCTIONS OF RELATION. 1

36. In acting upon the tissues of the organs, the blood loses
a part of its vivifying properties, and in order to regain them,
requires to be brought into contact with the atmospheric air,
which contact constitutes the phenomenon of Respirariox.

37. Finally, the materials separated from the substance of the
organs, in consequence of the nutritive movement, are carried
along by the blood, and are afterwards separated and rejected from
the system in the form of liquids, or of vapours. These acts,
which are in a measure, the completion of the nutritive process,
bear the general names of ExunavaTion and SecreTion,

38. To recapitulate ; we see then that the functions of nutri-
tion are constituted of several series of phenomena, each having
its seat in different organs, and that these different acts are ;

Ist. Digestion ; i

2nd. Absorption ;

3rd. Circulation;

4th Simultaneous decomposition and recomposition of the
organs of nutrition, properly so called ;

5th. Respiration ;

Gth. Exhalation and Secretion.

LESSON VII.

Fuxcrions o Revation— Nervous system and sensibility.
FUNCTIONS OF RELATION.

1. The phenomena of animal life or life of relation depend upon
two facalties : that of sensation and that of motion.

2. These faculties, which do not exist in an equal degree of
perfection in all animals, are wanting in vegetables. They are
the result of an action of two apparatuses ; the apparatus of sen-
sations and the apparatus of motion.

3. The apparatus of sensations is composed of the nervous
system and the organs of the senses,

———

36. What is the object of respiration ?
37. What completes the phenomenon of nutrition?
38. What are the several functions of nutrition ?
1. Upon what do the phenomena of the functions of relation depend ?
2. Do the faculties of sensation and motion exist in an equal degree in
all animals? Do they exist in vegetables? Upon what do these faculties
depend 7
3. What parts compose the apparatus of sensations?
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- 4. The apparatus of motion is composed of the muscles, of the
bones, and of some other organs.

APPARATUS OF THE SENSATIONS.

5. Sensibility is the faculty of receiving impressions from sur-
rounding ohjects.

6. This faculty has its seat in a particular apparatus called the
Nervous SysTeEM.

7. It is also through the medium of this nervous system that

* motion takes place, that the influence of the wiLt makes itself felt

in different parts of the body, and that the phenomena of intelli-
gence is manifested.

8. We distinguish in this apparatus two principal parts, which
are called the nervous system of animal life, and the nervous
system of organic life.

9. The nervous system of animal life presides over the func-
tions of the life of relation ; it is also called the cerebro-spinal
system, because the brain and spinal marrow are the most impor-
tant parts of it. (page 73 fig, 25.

10. The term encephalon, is applied to the greal nervous mass
formed by these two organs and the other central parts of the
nervous system, lodged in the cavity of the cranium and in the
canal which exists in the whole length of the vertebral column.

11. The eranivm is a great cavity which occupies all the supe-
rior and posterior parts of the head, and which at the inferior part
or base, presents several holes. One of these holes, which is very
much larger than the other and placed a little behind, gives it a
communication with the vertebral canal.

12. The vertebral canal is a cavity hollowed out in the verte-
bral ecolumn or spine, of which it occupies the whole length; it
consequently descends from the head, all along the back to the
lowest extremity of the trunk and even into the tail, when the
animal is provided with an appendix of this sort,

4. What constitutes the apparatus of motion ?
5. What is sensibility ?
6. Upon what does sensibility depend?
7. Through what means is the influence of the wiLL conveyed to dif
ferent parts of the body ?
8. What are the principal parts into which the apparatus of sensation is
divided 7
9, What is the office of the nervous system of animal life? Why is it
called the cerebro-spinal system ?
10. What is meant by the term encephalon ?
11. What is the cranium ?
12. What is the vertebral canal?
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When we study the skeleton we shall recur to the description
of these parts.

13. The brain, or cerebrum
(Fig. 25, ¢.) is a voluminous
viscus, of a very soft texture,
and of an oval form, which
fills the greatest part of the
anterior of the cranium. It
is divided on a middle line,
by a very deep furrow, into
two halves called hemispheres
of the brain. Each of these
hemispheres is subdivided, in
its turn, into three lobes, and
presents on its surface a great
number of hollows and projec-
tions, folded on themselves,
called the convolutions of the
brain. We find in the inte-
rior, cavities called ventricles,
and we distinguish in the sub-
stance of which it is composed, ¢}/ |
two sorts of matter, one white,
called medullary, which occu-
pies the interior of the mass of
the brain, and the other, of a
greyish colour, forms its super-
ficies, and is called cortical.

14. Behind and below the
cerebrum, or brain, we find,
also in the cavity of the
cranium, another nervous
mass, very much smaller, but
of analogous structure, which
is called the cerebellum. (Fig.
25, cn.)

Ezplanation of Fig 25.—The nervous system.—e. the cerebrum.—cv. the
cerebellum.—me. the spinal marrow from which arises a great many nerves
which ramify over all parts of the body.—pb. the brachial plexus or reunion
or assemblage of the different nerves which are distributed to the arms.—pas.
the sciatic plexus or assemblage of nerves which form the great scialic
nerve which descends to the lower extremities. -

_ 13. What is the brain 7 How is it divided? What are ventricles ? What
18 the difference between the medullary and cortical parts of the brain 7
14. What does the craniumn contain besides the cerebrum ?



74 NERVOUS SYSTEM.

15. The spinal marrow, ( Fig. 25, me.) arises [rom the inferior
part of the brain and cerebellum. It has the form of a thick,

. whitish cord, and descends from the interior of the cranium to

the lowest part of the canal which pierces the vertebral column,

16. We give the name of medulla oblongata, to the superior
portion of the spinal marrow which is enclosed in the cranium,

17. The encephalon (which includes the brain and spinal mar-
row, also called, the cerebro-spina! axis,) is surrounded by different
membranes, which serve to prevent it from wounding itselfagainst
the sides of the bony case which enclosesit. One of these mem-
branes, called the araclnoid, is extremely fine; another called the
dura maler, is, on the contrary, very strong, and in the interior of
the cranium forms plaits o folds which descend between the
hemispheres of the cerebrum, and between this organ and the
cerebellum, to sustain these parts, and prevent them from press-
ing one upon the other. -

18. A great number of soft whitish cords go from the brain
and spinal marrow to all parts of the body ; they are designated

by the name of nerves, (Flig. 25.)

19. These nerves arise, some from the base of the brain,

- others from the sides of the spinal marrow. In man there are

forty three pairs, of which, the first thirteen arise from the brain

~and medulla oblongata, and pass out of the cranium through holes

in its base: and the remaining thirty pairs arise from the spinal
marrow, and go out of the vertebral canal by holes, situate on
each side of the spine.

20. The nervesare divided into branches and ramuseles, which
are spread out in the different organs, and in them become so
extremely fine as to escape our vision. They possess extreme
sensibility, and the slightest wound of one of them causes acute
pain.

21. The nerves give to different parts of the body to which
they are distributed, the sensibility which these parts enjoy.
They convey the impressions received by the organs to the brain,
which is the seat of the perception of sensations.

15. What is the spinal marrow?

16. What is the medulla oblongata ?

17. What are the coverings of the encephalon 7 What is the dura mater?

12. What name is given to those cords which go from the brain and
gpinal marrow to all parts of the body ?

19. What is the origin of the nerves? How many pairs of nerves are
found in man? Whatis the origin of the first thirteen pairs of nerves in man 7

20. How arc the nerves divided? To what part are they distributed?
Are they sensible 7

21. What office is performed by the nerves ?
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Itis also through the medium of the nerves that the influence
of the WiLL is communicated from the brain to different parts of
the body, and that motion is performed. :

992, Indeed, if we cut the nerves which go to a limb, it hem{nes
immediately insensible, and ceases to execute voluntary motion,
or in other words, it is paralysed.

93. Certain nerves serve only for the Fig. 26.
transmission of sensations, others serve
only for motion, but the greater part fulfil
both these functions at the same time ; this
arises from the union of a certain number
of nervous fibres, of which some . possess
the first of these faculties, and others the
second, At the point where the nerves
issue from the spinal marrow, these two
species of fibres are still separate, and con-
stitute two distinct roots, one situated be-
fore the other (Fig. 26.); the anterior root
serves for motion, and the posterior for sensibility. When in a
living animal we cut the anterior roots of all these nerves, it is
incapable of moving, but preserves its sensibility ; while if we
cut the posterior roots without wounding the anterior, the con-
trary is true. _

[The ganglionic nervous system,also called the great sympathetic
nerve, or nervous system of organic life, is composed of a number
of small, very distinct nervous masses, which are united to each
other by medullary cords and different nerves, which anastemose
(communicate by branches) with the cerebro-spinal system, or are
distributed to the neichbouring organs. These nervous centres
bear the name of ganglions: they are found in the head, neck,
thorax and abdomen. Most of them are placed symmetrically on
each side of a middle line, in*front of the vertebral column, and
thus form a double chain from the head to the pelvis; but they are
found in other parts: near the heart, for example, and in the
vicinity of the stomach.]

Ezxplanat. of Fig. 26, me—A portion of the spinal marrow, showing the
manner in which the nerves arise by two sets or bundles of roots.—r. auterior
roots serving for molion.—rp. poslerior roots serving for sensibility.—g.
ganglionic swelling of a posterior root.

22, What effect would be produced by cutling the nerves which goto a limb?

23. Do all nerves perform the same functions? How is it that some
nerves serve for motion and also to transmit sensation? Which nervous
roots serve for motion 7 Which nervous roots serve for sensation 7 If we cut
the anterior roots of the nerves in a living animal what happens? What re
sults from culling the posterior roots?
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24. That sensations may be perceived, it is necessary that the
nerves transmit them from the point where they are produced
to the brain, either directly, or through the intervention of the
spinal marrow,

25. The brain is, at the same time, the seat of the wir and of
the perception of sensations; when, in consequence of a wound
or strong” compression, this organ cannot perform its functions,
the animal becomes insensible, ceases to execute voluntary
motions and falls into a state resembling profound sleep.

26. It is remarkable that the nerves which arise from the right
side of the spinal marrow communicate with the left hemisphere
of the cerebrum and wice versa ; this results from the crossing of
the fibres in the medulla nblongata, and hence it is that when the
brain is paralysed on one side only, it is the members of the op-
posite side of the body which lose their sensibility and motion.

27. Farther, the brain, although the seat of perception of sen-
sations, is itself very slightly sensible ; we may prick or cut it in
a living animal without causing pain.

28. The spinal marrow is, on the contrary, extremely sensi.

- ble, and when it is wounded, the animal is convulsed ; if it be cut

or compressed so that it cannot perform its functions, all the parts
of the body whose nerves arise below the point of injury are at

~ once paralysed.

29. The cerebellum seems to be designed to regulate motion.

30. The second portion of the nervous system, or Nervous
SysTeEM oF Oreanic Lire, communicates with the nerves which
urise from the spinal marrow by a great number of small fila-
ments, but it is distinct from it.

31. This apparatus, which is also designated under the name
of ganglionic system, or great sympathetic, on account of the con-
nection which it establishes between different parts of the body,
is composed of a great number of small nervous masses called

24. What is necessary to enable ananimal to perceive impressions made
upon it ? '
Pﬂﬁ. What occurs, if, from any cause, the functions of the brain be inter-
rupted ?
.EE. What is remarkable in the origin of the nerves?
27. Isthe brain itself sensible?
28. Is the spinal marrow sensible or not? When the spinal marrow is
compressed or wounded, what occurs 7
29. What seems to be the office of the cerebellum?
30. Does the nervous system of organic life communicate with the mer.
vous system of relation? :
31l. Why is the nervous system of organic life called the great sympa.
thetic? Why is it also called the ganglionic system? What is a g'u.l'l.gi‘.mnf RN
To what parts are those nerves distributed which arise from the ganglions? =

¥
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ganglions, situated in the neck, in the thorax, and in the abdomen
in front of the vertebral column, and tied to each other by com-
municating cords ; a multitude of nerves arise from these gang-
lions and are spread out in the heart, the lungs, the intestines, the
glands and other organs of vegetative life.

32. These parts of the body which receive their nerves from
the ganglionic system are slightly sensible, and the movements
which they execute are independent of the wicL.

33. The principal nerves of sensibility terminate in particular
organs, through the medium of which they receive and transmit
to the brain, the sensations produced upon us by surrounding
objects. These organs are each destined to receive sensations of
a certain kind, and are called organs of the senses.

LFSSON VIII.

Fuxcrions oF Revation—Sense of touch—Skin— Hands—
Hair— Beard— Nails— Horas—Mode of formation—=Sense o

smell—Olfactory apparatus—Sense of taste— Sense of hearing —
Auditory apparatus,

1. We give the name of Senses to those faculties by the aid of
which animals take cognizance of the properties of bodies which
surround them.

2. Bodies may differ from each other in different ways; in
their weight, their hardness, their volume, their temperature, &ec.
by their odour, their taste, their form, and their color, or by the
sounds which they afford.

3. These various qualities cannot be appreciated by the same
organ; the organ which perceives taste for example, is not sen-
sible of the color, or odour of bodies; therefore, the faculty of
experiencing sensations from the influence derived from each one

of these different Kinds of the properties of external objects, is
the attribute of a particular organ.

32. Do the movements of those parts of the body supplied with nerves
from the ganglivnic system, depend upon the influence of the wiLL? Are
the parts thus supplied very sensible?

33. How dothe principal nerves of sengibility terminate?

1. What arc the senses 7
2. How do bodies differ from each other ?

3. Is 1z:m_',r one organ capable of appreciating all the properties of bodies?
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4. These faculties or senses, in man and most animals are five
in number; namely : ftonch, taste, smell, hearing, and sight.

8. Touch and taste are only exercised upon bodies which are
brought into contact with those organs which are the seat of
those senses. Smell, hearing, and sight, make us aequainted
with certain properties of objects at a greater or less distance
from us.

6. All animals do not possess the senses in an equal number
with man; in some, there is neither organ of sight, nor organ of
hearing, nor organ of smell; such is the oyster for example :
others, one or another of these instruments is ‘wanting.

We will now consider each one of the senses, and the organs
which are the seat of them.

OF THE SENSE OF TOUCH.

7. Touch is the sense which reveals to us the contact of foreign
bodies with our organs and informs us of the nature of their sur-
faces whether rough or smooth, their movements, the desree of
their consistence, thE!I'[' temperature, and, to a certain extent their
form, volume and weight.

8. Tact is a passive touch, but this function sometimes becomes
active: it is more especially called /oneh, when the sensibilify is
most exquisite and the surface, which is its seat, can in a manner
mould itself to objects.

9. Tactile sensibility is spread out in all parts of the surface of
the body, and resides in the skin.

10. The skin is the membrane which covers or clothes the
hnd}r It is principally composed of two parts, one called the
corium or derma, or true skin, the other, the epidermis or cuticle, or
scarf-skin.

11. The epidermis is the most superficial layer of the skin; it
is a sort of thick varnish which covers the derma and serves to
protect it against the contact of hard bodies, and prevent it from
becoming dry by the action of the air.

12. The derma is the thickest and most important part of the
skin ; it is beneath the epidermis, and adheres to the subjacent

4, What is the number of the senses? What a-e they called ?
5. What is necessary for the exercise of the facalties of touch and taste ?
What facultics ®onvey to us notions of bodies withon' contact ?
6. Have all animals the sume number of senses as man?
7. What is tonch?
8. What is tact? When does it become touch ?
9. What is the seat of tactile e sibility?
10. What is the skin ? Of what parts is it composed?
11. What is the epidermis? What is the use of the epidermis or cuticle 7
12. Whatis the derma? Where isit placed? Has the derma any nerves?
What form the papille of the derma? Where is the derma most sensible 7
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parts by its internal face. -A considerable:number of nerves are
distributed in it, and form upon its surface small elevations called
papille. To these nerves the skin owes its sensibility, which
is greatest in those parts where there is the greetrst number of
papille, as in the ends of the fingers for example.

13. The epidermis is applied upon these nervous papille : it is
not itself endowed with sensibility, and renders the sense of touch
less delicate in proportion to its thickness. Frequent contact
with rough and hard substances tends to increase its thickness,
thus, the hands of those persons who perform laborionus work
have the epidermis thicker and less sensible than those whose
occupation does not place them in the same cireumstances.

14. Hair, beard, nails, horns, &ec., are productions formed by
small secreting organs, lodged in the substance of the skin ; they
are developed, like the teeth, by the addition of new portions of
their substance upon that already formed, and are not like living
organs, the seat of a nutritive movement. We give the name of
bulb, to the secreting organs of the hair and beard.

15. Finally, there exists in the thickness of the derma, little
follicles which secrete the sweat, a liquid which is more or less acid.

16. The contact of an object with any point of the surface of
the skin is sufficient to determine a sensation there; but, that
touch may be exercised, it is necessary that the part where this
contact takes place shall be so formed as to apply itself exactly,
and, in a manner, mould itself to the object which the animal
wishes to feel ; this kind of perfected fact has its seat in particu-
lar organs called, organs of touch.

17. In man, the hand is the special organ of touch, and its
structure is admirably well adapted to the exercise of this sense.
The fineness of the skin, its great sensibility, the species of
cushion formed by the snbeutaneous fat at the extremities of the
fingers, the length and flexibility of these organs and the capabili-
ty of opposing the thumb to the other fingers, like a pair of
plyers or forceps, are so many conditions essentially favourable
to the delicacy of this sense, and enables us to appreciate with
great exactitude the qualities of those bodies we may feel.

13. Is the epidermis itself sensible 7 What effect has the thickening of
the cuticle upon the sensibility of a part?

14. How are hair, beard, horns, nails, &ec. produced? What name is given
to the secreting organs of the hair and beard?

15. What is the origin of sweat or perspiration ?
~ 16. Does contact of an object with any part of the skin determine sensa-
tion }a;'r?tfmt part? Is this contact sufficient fir the exercise of the faculty of
touch |

17. What is the organ of touch in man? What are the circumstances
which render the hand so admirably adapted to its purpose 7
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18. Most animals have very imperfect instroments of touch,
and, in general, the greater part of the surface of their bodies is
slightly or not at all sensible, on account of the hairs, feathers,
scales, and other hard parts, with which their skins are covered.

@ THE SENSE OF TASTE.

19. Taste is & sense which makes us acquainted with the savor
or taste of substances

20. Like touch, taste is exercised by contact only. Its seat is
in the mouth.

21. The parts of the mouth where this peculiar kind of sensi-
bility resides aré, the edges of the tongue and the arch of the
palate,

22, All substances are not sapid; those which are not soluble
in water seldom are.

23. In order to act upon the sense of taste, it is necessary that
the sapid substances which the animal introduces into its mouth,
should be dissolved by the fluids poured into this cavity by the
salivary glands, or by some other liquid. It is in a state of solu-
tion, that savors are perceived by the nerves of taste, which are
spread out upon the surface of the tongue, and which transmit to
the brain the impressions of this sense,

OF THE SENSE OF SMELL.

24. The sense of smell reveals to us the existence of odours
and enables us to appreciate them.

25. Odours are produced by extremely fine particles, which
escape from odorous substances, and which are diffused in the
air like a vapour.

26, That odours mayact upon the sense of smell, the odoriferous
particles must come in contact with the surface of the organ

wherein this sense is seated.
27. The sense of smell is exercised in a peculiar apparatus,
called the nasal foss®,

18. Are most animals well supplied with organs of touch?

19. What is taste?

9(). Where is the sense of taste situated? Can this sense be exercised
without contact ?

21, What parts of the mouth are endowed wnth the sensc of taste?

23, Are all substances sapid 7

93. What conditions are necessary to operate on the sense of taste?

94, What is the sense of smell ?

925 How are odours produced ?

26. What is a necessary cundmon in order to act upon the sense of

gmell 7
97. Where is the sense of smell sitnated 7

"-'-‘-.-._._—l__....
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98. The nasal fosse, (Fig. 27.) are Fig. 27
two large cavities in the face, which
communicate externally by the open-
ings of the nose or nostrils, and open
behind, into the pharynx. by the
posterior nares or nostrils. The walls
of these cavities, form in front, a more
or less prominent ridge, which con-
stitutes the nose, and a verticle par-
tition separates one from the other.
Finally, they are lined by a soft and
very delicate membrane, called the
pituitary membrane. : >

20. The first pair of cerebral nerves which are called the olfac-
tory nerves, are distributed to this membrane, and transmit to the
brain the impressions produced by the contact of odoriferous
particles.

30. The air which traverses the nasal foss® in order to reach
‘the lungs, carries with it the odorous particles of substances, and
it is by touching the pituitary membrane that these particles pro-
duce the sensations of smells. The form of the nasal fosse is
such, that the air is carried towards their superior parts, where
the greatest number of the delicate filaments of the olfactory,
nerve is distributed.

31. It is vulgarly believed that the humors with which the
pituitary membrane is lubricated come from the brain; but this
is an error. They are secreted by this membrane itself, and the
slight diseases known under the name of cold in the head, rheum
of the head, are nothing else than inlammation of this membrane,

Ezxplanation of Fir 27.—The nasal fossee open and seen from the inside.—
¢. the cranium sf the frontal sinuscs, envities hollowed out in the substance
of the frontal bone, and in communication with the nasal fosse.—no. the
olfictory nerve r. its branches ramifying on the pitvitary or schneiderian
membrane.—es. em. ci. superior, middle and inferior turbinated bones ; these
are projecting plutes of bone which serve to increase the extent of the surface

of the organ of smell—ph. the swallow or pharynx—t. the opening of the
Eustachian tube.’

28. What are the nasal foss® or nostrils 7 What is the name of the lining
membrane of the nose ? ’

21). What nerves are distributed to the pituitary membrane 7

30. How is the sense uf smells perceived 7

31 What is the origin of the humors which cover the pituitary mem
brane 7 ?’*hnt disease consists of an inflammtion of this membrane?
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OF THE SENSE OF HEARING.

32, Hearing is the sense which enables us to perceive sounds,

23. Smmds are produced by very rapid oscillatory movements,
which are manifested in sonorous bodies, and which are called
vibrations.

34. Sonorous vibrations are communicated, from the bodies in
which they are produced, to the surrounding air, and are thus pro-
pagated, little by little, or nearer and nearer, like the undulation
produced on the surface of smooth water by casting a stoneinto it.

35. That sounds may act upon our senses, the oscillatory
motion must reaeh the bottom of the apparatus of hearing, that
it may agitate the extremity of the nerve, destmed to transmit the
sensation which it produces.

36. The apparatus of hearing is called the ear; it is donble and
is symmetrically placed on each side of the head, Each of these
apparatuses is lodged in the interior of one of the bones of the
cranium, called the femporal bone. That part of the temporal
bone which contains it, is extremely hard, and for this reason has
received the name of petrous bone.

37. The apparatus of hearing is very complicated in its struec-
ture; it may be divided into three principal parts which anato-
mists have called the external ear, the middle ear or carity of the
tympanum, and the internal ear, or labyrinth, (Fig. 28.)

28. The external ear is composed of the pavilion of the ear,
and the anditory canal, (meatus auditorius externus.)

39. The external ear, or pavilion of the ear, (Fig. 28, p.) is
a very elastic cartilaginous plate which surrounds the entrance
to the auditory apparatus, and presents, in many animals, the
form of a trumpet, which serves to direct sounds towards the in-
terior of the ear. In man, the pavilion of the ear presents many
ridges and furrows, or anfractuosities, arising from the folds of
the cartilaginous plate which forms it.

40. The awrieular canal, or external auditory canal,—meatus

32. What is the sense of hearing 7

33, How are sounds produced 7 What are vibrations?

34. How are sonorous vibrations propagated ?

35, What condition is necessary to produce sensation from sounds ?

36. What is the name of the apparatus of hearing 7 Is it double or sin.
gle? Where is it situated? What is that part of the temporal bone called
which contains the apparatus of hearing 7

37. How is the ear divided ?

38. What are the divisions of the external ear?

39. Describe the external ear?

40, What is the sitoation of the external auditory canal? What is the
membrana tyvmpani?

U SRS .



SENSE OF HEARING. 83

auditorius externus, (Fig. 28, ¢ @.) is a species of tube which
Fig. 28. commences at the bottom of a widened part
of the pavilion, called concha, and buries
itself in the temporal bone; it is gaping at
¢ its external extremity ; but ends
4 internally,
in a species
of membra-
nous parti-
tion, named
I membrana
fympani, —
drum of the
. : ear,— which
Fa< ' separates it
' from the mid-
dle ear.

41. The
middle ear
cai is composed

of the cavity of the tympanum, and some small accessary parts.

42, The name of tympanum, (Fig. 28, cai.) is given to a small
cavity of irregular form which is hollowed out in the petrous
portion of the temporal bone, and which is found to lie between
the auditory canal and the internal ear. It is filled with air,
which gets there through a canal called the Eustachian tube, which
opens in the superior part of the pharynx.

43. The entrance to the tympanum is closed by a very thin
partition, which is stretched like the parchment over a drum, and
hence the name, tympannm. This membrane serves to facilitate
the transmission of sounds from without to the very bottom of
the auditory apparatus, and also to moderate the intensity of

9

WLk p Rt

Explanation of Fig. 28—A verlical section of the organ of hearing.—p.
pavilion of the ear.—eo. concha.—ca. auditory eanal.—t. tympanum behind
which is seen the cavity of the tvinpanuin (cai.)—ie the Eustachian tnbe.—
Jo. foramen ovale.—uv the vestibule,—L, the cochlea.—osc. the semicircular
canals—lthese canals and the coclilea constitute the labyrinth or internal ear.
—nd. the auditory or aconstic nerve.—r. the petroos bone, that is, a part of
the ternporal bone which derives its name from a Greek word signifying,
rocky, which has been applied to it from its very remarkable hardness.—e.
cells in the temporal bone.—fg. glenoid cavity for the articulation of the
lower jaw.—am. mastoid apophysis or mastoid process of the temporal hone,

4]. Of what does the middle ear consist ?

42. What is the tympanum 7 Where is it sitoated? Through what pas-
sage does air enter the tympanom ?

43. Of what use is the membrana tympani ? Does it modify sounds?
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sounds; for it is so arranged, that it can be stretched or relaxed ;
and when stretched, it transmits sounds less perfectly.
Fig. 29. 44. We also reniark in the interior of the tympanum,
m @ transverse chain, formed of four small bones, named
on account of their shape, (Fig. 29.) the malleus, (m.)
J\i (hammer,) incns, (en.) (anvil) lenticular bome, (L) or os
orbiculare, and stapes, (».) (stirrup.)

i 45, The malleus rests upon the membrane of the
tympanum, and affords attachment to musecles, which,
by contracting, may cause it to press more or less strongly
upon the membrane ; in this way it is stretched or re-

' laxed to adapt itself to the intensity of the sounds by

ol  which it is struck.

DByst 46. In the interior of the cavity of the tympanum,
there are two small openings which are closed up by

membranes stretched over them Fio. 30

like that of the tympanum; they - iies
lead to the internal ear. One of _ ~ ;
them,called the ferestra ovalis, or
foramen ovale, is in contact with =
the base of the stapes; the other, ., ;, &8
called the fenestra votunda, or for- £
amen rotundum, is situated a little
lower down. The cavity of the
tympanum also communicates with a great number of cells which
are in the substance of the pefrous bone.

47. The internal ear is composed of three parts, namely, the
vestibule, the semi-circular canals, and the cochlea, ( Fig. 28.)
These organs are filled with a watery liquid, in which the fila-
ments of the acoustic nerve terminate.

48. The vestibule, and the acoustic nerves constitute the
essential part of the auditory apparatus; the other parts which
we have just enumerated are destined to perfect this apparatus,
and for the most part, may be destroyed, even in man, without

Ezplanation of Fig. 30.—The tympanum with the bones of the ear.—i.
the tympanum,—ma. the maleus or hammer,—m, the handle of the maleus,
which rests upon the tympanum,—mm. muscles of the maleus,—en. the
incus, o1 anvil,—el. the stapes or stirrup, —me. muscles of the stapes.

44, What is found in the interior of the tympanum ¥

45. What bone gives attachment to the small muscles which act on the
membrane of the tympanum ? '

46. In the cavity of the tympanum are found two small openings; to
what part do they lead ¥ Which foramen has the stapes bone atta to
it? With what other parts does the cavity of the tympanum communicate T

47, Of what parts is the internal ear composed? With what is these
organs filled, and what terminates in them ?

48. What essentially constitutes the auditory apparatus?
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deafness being the necessary consequence of their loss ; they are
absent in a great many animals.

49. For example, birds have not the pavilion of the ear; rep-
tiles are destitute of the pavilion, and the auditory canal; in fish
all parts of the middle ear, or tympanum, are wanting, and in
other animals, such as the craw-fish, the apparatus of hearing
consists only of a small vesicle similar to the vestibule.

LESSON IX.

Fuscrions or Revatiox.—Sense of sight— Light—J/Apparatus
of vision— Eye-brows— Eye-lids— Lachrymal apparatus—-Mus-
cles of the eye—Structure of the eye—Use of different parts of
the eye— Voice.

OF THE SIGHT.,

1. Sight is the sense by which we perceive the form, colour,
volume, and position of objects that surround us.

2. This sense, which Buffon called * distant touch,” is exer-
cised at a distance, through the medium of light,

3. To comprehend the mechanism of sight, it is not sufficient
to know the structure of the eye; we must also be familiar with
some of the properties of light, the study of which subject be-
longs to that branch of science called Optics.

4. Light is a fluid which fills space and illuminates the earth,
It emanates from luminous bodies, such as the sun, the fixed stars,
and substances in combustion, and diffuses itself afar with incon-
ceivable rapidity.

5. In proportion as the rays become distant from the body
from which they emanate, they diverge one from the other, and
for this reason bodies are better lighted, the nearer they are to
the illuminating body. '

6. When light meets with a body, it either passes through it,
or is reflected from it, or it may be absorbed,

7. Those bodies which permit light to pass through them are
called ¢transparen! ; those which oppose its passage, are called
opaque.

49. Is the organ of heariﬁg the same in all its parts in all animals ?
1. What is sight ?

2. By what means is the sense of sight exercised ?

3. Is a kuowledge of the structure of the eye sufficient in itself to teach
us the mechanism of sight 7

4. What is light? What are the sources of light ?

3. Why are bodies better lighted when near the illaminating body

6. When light meets with a body, what takes place

7. When are bodies transparent? When are bodies opaque?
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'ﬁl In order to see an object, the rays of light which emanate
from it, or which are reflected by it, must reach to the bottom of
the eye. For this reason, an opacque body placed between the
eye, and the object at which we look, renders the latter invisible,

9. The sarfaces of opaque bodies do not always reflect back
the light the same as they receive it. As we have said, there are |
some which absorb all the rays; such bodies are called black,
Bodies that reflect all the rays, or nearly all, are white, but those
which decompose them, are coloured.

10. Colour is not inherent in bodies ; it depends upon the man-
ner in which they decompose the light, and the kind of luminous ‘
ray that the coloured body can reflect. Kach ordinary ray of
light, though it appears colourless to us, is composed of seven dif-
ferently coloured rays: thereisa very simple mode of being con-
vinced of this fact; if we receive a bundle of luminous rays,
which have passed through a glass prism, upon a sheet of paper,
instead of producing a white image, it will form an oblong image, -
in which we distinguish the following seven colours, namely: |
Red, Orange, Yellow, Green, Blue, Indigo, Violet. Now, objects ]
appear to us white, when they reflect the light, without decompo- |
sing it, and coloured in this or that manner, when they decom-
pose it like the prism, and absorb some rays and reflect others,

11. In passing through transparent bodies, rays of light some-
times continue to follow their primitive direction: but on other
occasions, they change their direction, and approach towards, or
diverge from each other. For example, when a straight stick is
plunged, half of its length, obliquely into water, it seems as if it were |
broken; and itis by acting in this way upon light, that the con- -
cave or convex glasses of spectacles, enlarge or diminish the
images of bodies. This deviation of light is called refraction.

12, In order to see a body, the rays of light which part from
it, must reach the bottom of the eye, and there paint an image of
the object ; the impression thus produced, is received by a par-
ticular nerve, and by it transmitted to the brain which receives
the sensation.

13. The apparatus of sight is composed: Ist. of the organ of
vision, which consists of the globe of the eye and its nerve; 2nd.

8. What is necessary to enable us to perceive an object ? .

9, Do all bodies reflect light ? What is the colour of those bodies which
absorb all the rays? What is the colour of those bodies which reflect all the
rays 7 What is the colour of those bodies which refract the rays?

10. Upon what does the colour of bodies depend 7
11. What is refraction ? |
12. In what manner is the image of an object conveyed to the brain?

13, Of what parts is the apparatus of sight composed ?

e e,
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of the accessory organs of vision, that is, of the protectors and
movers of the eye. :

14. The globe of the eye, ( Fig. 31.) Fig. 31.
is a hollow ball, filled with certain v
humors, and so arranged that the rays, pq¢7.;
of light may penetrate it, and collect
upon the nerve which occupies its
bottom. .

15. The sides of this globe are com-
posed of a very solid membrane which -\
consists of two parts; one, situated in ¢t S
front, and named transparent cornea; b 1.0
the other, occupying the sides and bot- s ch
tom, and called sclerotica, ( Fig. 31.)

*16. The sclerotica surrounds the eye in all parts, except in
front ; -it is white, and entirely opaque: it is this part which is
vulgarly called the white of the eye.

17 The transparent cornea is, on the contrary, diaphanous;
it is framed into a great hole in the sclerotica, and resembles a
somewhat arched watch-glass, set into a hollow white ball.

18. A short distance behind the transpirent cornea, is found a
sort of vertical partition, named iris, from its varied colours,
which are seen through the cornea. Its centre is pierced by
an opening which is susceptible of enlargement and diminution ;
it is called the pupil.

19. The space comprised between the cornea and the iris, is
called the anterior chamber of the vye, which is filled with a trans-
parent liquid called the wqueous humor.

20. Behind the pupil we find the chrystalline lens, which is a
transparent lens of a globular form, and behind the chrystalline
we find a diaphanous mass soft as jelly, which is called vitreous
.\_'Emmr, and which fills all the interior of the globe of the eye.

Ezplanation of Fiz. 31.—An open eye,—s. the sclerotica, one part of
which is turned back, —ch. the ehoroid,—r the retina,—el. the transparent
eornea,—ca. the anterior chamber,—i. the irus, the centre of which is pierced

by the pupil,—¢r. the erysti'ine lens.—v. the vilrcous humor,—n. the optic
nerve.

14. What is the globe of the eye?

15. Of w'at parts do the sides of the glube of the eye consist?
16. What is the sclerotica 7

17. What is the transparent cornea ?

18. What is the iris? Why is it so called? What is the pupil 7
.19 What is that space called which is comprigsed between the cornea and
iris 7 What does the anterior chamber of the eye contain ?

_20. What do we find behind the pupil? What is the form of the chrystal-
line lens?  What fills the interior of the globe of the eye?



88. SENSE OF SIGHT. _
21. The optic merve, which comes from the brain, enters the
globe of the eye through the posterior part of the s ica, and

then expands itsell out into a soft whitish membrane, called re-
tina, which envelops the hinder part of the vitreous humor.
Between the retina and the internal face of the sclerotica, we find
another membrane, genefally colored black, called the charoid,
(tunica choroides) 1t is this coat which is seen through the retina
and the humors of the eye when we look towards the bottom of
the organ, andawhich gives to the pupil the appearance of being
a black spot instead of a hole. .

Such are the different parts which compose the globe of the
eye. Let us pass to the consideration of vision.

22. The rays of light which leave d@n object at which we look,
penetrate to the retina and there form a small but very clear
image of that object. .

23. The manner in which the light acts in the interior of the

eye, is the same as in the optical instrument called a camera ob-

scura, ‘T'he different transparent parts through which the lumi-
nous rays pass to get from the cornea to the retina, have the effect
of collecting the rays and concentrating them upon the retina,
It is the chrystalline lens especially that determines this concentra-
tion of light, and upon this phenomenon depends the formation of
images at the bottom of the eye.

24. When the eye concentrates the light with too much force,
we cannot see distinctly, except at a very short distance ; to this
infirmity isapplied the term myopia, or short sightedness; when,
on the eontrary, the luminous rays are not sufficiently concentra-
ted in their passage through the eye, only distant objects are
distinetly seen, and this defect is called presbyopia or long-sight-
edness; this feebleness in the refracting power of the eye, is a
consequence of old age, and is remedied by wearing convex
glasses before the eyes. To give short-sichted people a longer
vision, we must, on the contrary, employ spectacles with concave
glasses which scatter the luminous rays, and thus counterbalance
the too strong refracting force of the eye.

-

21. Where does the optic nerve enter the eye? What is the retina ! What
is found between the retina and internal fuce of the sclerotica: Why does
the pupil se:m to be a black spot instead of a hole?

22, tin what part of the eye are the imag s of objects formed ?

23. In whatmanner doe- light actin the interior of the eye ? What effeet
have the different p rts of the interior of the eye upon the light passing
from the eornea to the retina? What part especially determines the concen-
tration of light in the eye? - ) :

24, What is the consequence of a too great concentration of light by the
interior parts of the ecye? What is the cause of long sightedness? What
kind of spectacles are required for short-sighted people?
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25. The iris is contractile, and its principal use is to regulate
the quantity of light which should penetrate to the bottom of the
eye; when the light is too vivid, it contracts, and consequently
diminishes the pupil, throngh which the rays must pass to reach
the retina; in the dark on the contrary the pupil is enlarged.

926 The choroid membrane, which lines the internal face of the
globe of the eye, is covered with a sort of black varnish, which
absorbs all the luminous rays, not necessary for vision.

27. Images painted, if we may use this term, upon the retina,
are transmitted to the brain.through the medium of the optic
nerve,

28. The accessary parts of the apparatus of vision are of two
kinds; the one is designed to proteet the globe or ball of the eye,
the other to move it and give the required direction to fulfil its
functions in the best manner. =

29. The protecting organs of the eye are: lst, the orbit, 2nd,
the eye-lils, 3rd, the lachrymal apparatus. 4th, the eye-brows.

30. 'The orbit is a great bony cavity, hollowed out in the face
on each side of the nose. It has the form of a cone, the base of
which is open and directed forward; its parietes are formed,
above by the frontal bone; below, by the superior maxillary bone ;
externally, or outwardly, by the malar or cheek bone, and inter-
nally by the bones which belong partly to the nese. The bottom
of the orbit is pierced by a large hole, which eommunicates with
the cranium, and gives passage to the optic nerve.

31. The ball of the eye is set into this eavity and rests upon a
sort of cushion formed of fat, It is protected in the same way

‘ on all sides except in {front, and there we find the eye-lids.

32. The eye-lids are moveable curtains, stretehed in front of
the ball of the eye. On the outside they are formed of the skin;
internally they are lined by a smooth membrane which is reflected
over the front of the eye upon the sclerotica, and this membrane
is called the membrana wowjunctiva ; between these two mem-

branes—the conjunctiva, and the skin—there is placed a thin plate
of fibrous and resisting substance, called tarsus or palpebral car-
“tilage, as well as muscles which serve to move thede organs. In

25. What is the action of the iris?

26. What is the nse of the black covering of the choroid coat?

27. How are images upon the retina transmitted to the brain ?

28. What are the uses of the accessary parts of the apparatus'of vision?
29, What are the protecling organs of the eye?

30. What is the orbit?

31. Upon what does the ball of the eye rest?

32. What are theeye lids? Of what do they consist? What is their
number? 4

B
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man there are two eye-lids, one superior, and the other inferior,
The superior eye-lid is larger than the inferior

33. Each eye-lid has two edges or borders; one is continuous
with the skin, the other is free. The free border of the eye lids,
is bristled with delicate hairs, called cilia, or eye-lashes, The
use of the cilia is to form a kind of little grating in front of the
eye, to arrest foreign bodies, the presence of which would inter-
fere with the exercise of vision,

34. The eye-lids perform the double office of protecting the
ball of the eye, by closing in front of it, and of rendering it inac-
cessible to luminous rays, the brilliancy of which might disturb
sleep, Besides, the eye-lids by their alternate movement of
depression and elevation, spread over the front of the globe of
the eye, the tears, an aqueous liguid, which prevents the cornea
from drying, and also favours the motion of the eye-lids,

35. T'he lachryma! apparatus, which secretes the tears is com-
posed of several organs, some of which are destined to form this
liquid, and pour it over the front of the eye; and as the presence
of the tears, if too long continued, would become troublesome,
other organs convey them from the eye. The first organs, are:

Fig. 32. 86. 1st. The lachrymal gland, a small body,
gl p the size of an almond, placed at the exterior

and superior part of the globe of the eye, be-
tween it and the orbitary cavity, ( Fig. 32, g/.);
it serves to secrete the tears. 2nd. Several
¢ gmall canals which arise in this gland, and open

upon the internal face of the adhering border of
the upper eye-lid, where they constantly pour upon the conjunc-
* tiva the lachrymal fluid, or tears.

37. The organs destined to carry away those tears which have
been spread over the front of the eye, and to convey them into
the nasal fossa, or nostrils, are two little canals which open upon
the free border of the eye-lids, near the internal angle of the eye,
by two small orifices called the lachrymal points,—puncta lachry-

Ezxplanation of Fig. 32.—The eye seen in front,—p. the pupil, and i. the
iris, seen through the transparent cornea,—gl. the lachrymal gland,—pl. the
lachrymal points or puncta lachrymalia,—cn. nasal canal,

33. What is the use of the eye lashes?

34, What is the use of the eye lids?

35. What is the use of the lachrymal apparatus?

36. Of what use is the lachrymal gland? How do the tears pass from
this gland ? ‘

37 What are the puncta lachrymalia ? What becomes of the tears afler
they have moistened the ball of the eye 7 What is the nasal canal ¥ Explain
the phenomenon of erying ?

N
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i

malia, (Fig 32.) Each of these points, (which are placed one
above, and the other below,) communicate wn?h a little {_:urved
canal, which runs inwards, and opens into a vertical conduit, that
is larger in size, called the nasal eanal, and which en]pties into the
nasal foss®. The function of these lachrymal puncta 1s to pamp up
and receive the tears as fast as they are poured over the eye: in
this way the fluid is carried off as fast as it is formed. Under par-
ticular circumstances, the equilibrium between these two pheno-
mena is destroyed ; and either that the tears are secreted in too
Jarze a quantity, or the lachyrymal puncta do not pump them off
with proportioned activity, or they are obstructed in their passage
through the lachrymal ducts and nasal canal, this fluid overruns
the f-};e-lids and falls in considerable quantity along the ;11&&}:3.

38. The eye-brows, which form a ridge above the orbit and are
garnished with hairs, also belong to the protecting organs of the
eye, but their use is less important than that of those organs of
which we have just spoken. They assist in shading the eyes
when exposed to strong light.

39. The motor organs of the eye
consist of six muscles which are
fixed, by their anterior extremities
into the sclerotica, and by their
posterior extremities to the bottom
of the orbit, (Fig. 33, m.) By con-
tracting they direct the ocular
globe, to the side where their mus-
cular fibres are placed.

40. The apparatus of vision pre-
sents nearly the same structure in the mammalia, birds, reptiles,
and fishes, but in insects, the organization of the eyes is very
different, as we shall see when we come to the history of these
animals.

41. Through the medium of the senses we take cognizance of
all that surrounds us; but our relations with the external world

Ezxplanation of Fig. 33.—The orbit, opened to show the position of the eye
in this cavity, and the muscles which move it,—ecr.the cranium,—vo. the
orbitary arch,—po. the floor of the orbit,—p. and pi. the upper and lower
eye-lids,—s. the globe of the eye,—e¢. the conjunctiva,—n. the optic nerve,—

m. m. iwo muscles of the eye,—ml. a third muscle cut so as to afford a view
of the optic nerve.

.. S e

38. What are the eye brows?
39. What are the motor organs of the eye ?
40. Is the organ of vision the same in all animals 1

41. What powers are requisite besides the senses, to complete our rela-
tions with the external world ?

el
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ﬁuld be very imperfect if we could not act upon these bodies,

‘ehange piace and express what we feel. Indeed, we do possess
- this power, which is the result of the faculty of producing sounds,
-and of the faculty of executing motion,

OF THE VOICE.

42. Voice consists in the pro-
duction of a particular sound,
by the aid of the air which
escapes from the lungs. A great
number of organs take part in
the performance of this fune-
tion; but that one which is
especially its seat, is the lurywr,
a sort of cartilaginous tube, 1
which, at its superior extremity, opens into the
~ pharynx by an opening named ¢lottis, and which,
by ils inferior opening communicates with the
windpipe, which is, in a manner, only a prolonga-
tion of it. ( Fig. 34, and 35.)

43. The larynx is essentially the organ which
_ produces the voice, and it is the passage of air
through its interior which oceasions the sounds there formed. To
deprive an animal of this faculty, it is only necessary to open the
windpipe, for then the air finding an exit through the accidental
opening, no longer passes through the larynx, nor is it subjected
to the vibrations which would have been imparted by this organ.

44. The larynx, which is composed of several cartilaginous
plates, forming in front, what is vulgarly called, Adam’s apple,
is lined by a mucous membrane, which forms, near its middle,
two broad lateral folds, directed from the front backwards, and
arranged very much like the edges of a buttonhole. These folds
are called the vocal cords, or inferior ligaments of the glottis; by
the aid of a little muscle, situate in their folds, the slit, or opening

Ezxplanation of Fiz. 34 —The larynx seen in front. The internal line in-
dicates the shape of the internal surface of this organ,—h. the hyoid bone,—
I, the larynx,—t. the trachea,—br, bronchiz,—uv. ventricles of the glottis,—
¢. wocal cords.

Ezxplanation of Fig.35.—The laryax open, seen from one side,—e. the
epiglottis,—uv. one of the ventricles of the larynx,—cwv. one of the vocal cords,
—t. the trachea.

42, What is voice? Is voice produced by the function of a single organ?

43, What is the larynx ? How may it be proved that the larynx is essen.
tially the organ of voice?

44. What is mecant by the vocal cords?
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of the glottis, which is between them, can be narrowed or enlarged.
Under ordinary circumstances, the air expelled from the lungs,
passes freely through the larynx, and produces no sound ; but
when the opening of the glottis is narrowed, by the contraction of
the muscles of this organ, and the passage of the air, becomes
more rapid, the voice is heard.

45. Words are produced by the modifications which the column
of air receives in the interior of the mouth, by the combined
action of the palate, the cheeks, the tongue, and lips.

LESSON X,

Fuxcrions oF Revarion.—Jpparatus of m&ﬁh&?’he shele-
ton— Structure of bones ; their composition—Enumeration of the
bones— Articulations— Muscles—Altitudes— Locomotion.

MOTION.

1. The organs of motion are divided into two classes: Ist.
Those which act and produce the motive force: 2nd. Those to
which the action is communicated ; or, in other words, they are
divided into the active and passive organs of locomotion.

2. The first are the muscles; the second are the bones or those
parts which hold their place.

OF THE OSSEOUS SYSTEM.

3. Man, and all the other mammalia, as well as birds, reptiles
and fishes, have in their structure, solid parts which are -called
bones, and the union of these bones, one with the other, consti-
tutes the Skeleton. (page97, fig. 37.)

4. The skeleton is a kind of frame which gives firmness to the
body, in a considerable degree, determines its dimensions and its
form, serves to protect the organs which are most important to
life, and furnishes the passive instruments of motion to the
function of locomotion,

OF THE COMPOSITION OF BONES.

5. The bones are formed of a species of cartilage, composed of
gelatine, (the substance which constitutes strong glue,) all the

45. How are words produced 7

1. How are the organs of motion divided ?

2, Which are the aclive organs of motion? Which are the passive
organs of ‘motion?

3. What are bones? What do they constitute 7

4. What is the skeleton? What are its uses 7

5. OF what are the bones composed 7

Bt
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lamina and all the fibres of which are incrnsted with a strong
matter composed of lime united to particular acids, (phosphoric
acid, &c.) When bone is burned, the stony matter remains alone,
and is reduced to powder by slight friction, and when bone is
steeped in a particular liquid, which has the property of dissol-
ving this stony matter, (hydrochloric acid,) it is reduced to the
state of a flexible cartilage.

6. In infancy bone is at first cartilaginous, and before ossifica-
tion is complete, each one is formed of several distinct pieces,
which run together, as it were, at a later period

7. The bones that constitute the skeleton are united one to
the other by aificulations or joints, which change their name
according to their form, 3

8. If the articulation that unites two bones permits them to
move, one op the other, it is called a moreable articulation.

9. If on the contrary, the articulation is merely to secure the
solidity and firmness of the bones, it is called immoveable.

10, The more moveable an articulation, the less solid it is, and
vice versa ; the more solid, the less mobility it possesses,

11. The immoveable articulations take place through the
medium of asperities which dove-tail together; this mode of
union is called a suture. _

Fig. 36. 12. The articular surface of the move-
able bones, (Fiy. 36 ) is covered with
an elastic substance which is capable
of bearing the strongest pressure, and
which deadens the shocks they receive ;
this substance is called cartilage. The
articulations are also supplied with a
viscous fluid called synovie, designed

Ezxplanation of Fig.36.—The articulation (joint) of the shoulder, show-
ing how the moveable bones are attached to each other,—o. the scapula.—
t. the head of the humerus,—e¢. the capsule of the articulation opened,—g.

lenoid cavity of the scapula,—u. the acromion process of the scapula, artica-
ating ( jointing with the clavicle, (ecl.)—ac. coracoid process of the scapula,
—1. ligament extending from this process to the clavicle.

e ——

6. What is the conditivn of bone in in?'nnnjr?
7. How are bones joined together ?
8. What is a moveable articulation ?
9. What is meant by an immoveable articulation?
10. What kind of articulation is most solid 1
11. What is a suture 7
12. How are the articulating surfaces of moveabls bones protected from
the effects of friction? What is the use of synovia ?

i il
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to favor the sliding of the articular surfaces upon each other,
The extremities of the bones that concur to form an articulation
correspond by having their respective confizurations reciprocal ;
they are, in general, one convex, the other concave

3. The means of union between bones is by fibrous parts
which bear the name of ligaments. These are very strong bands
or species of cords which surround the articulation or joint, hold-
ing together the two bones by their extremities.

14. The articulations present a great variety in the motions of
which they are susceptible.

15. The bones are also very different in their forms, and on
account of this circumstance they are divided into long, short
and flat bones.

16. The long bones are generally cylindrical, of considerable
size, and.in the interior, hollowed into a canal filled with a
fatty matter called marrow; this form, without injuring their
solidity, diminishes their weight. At their extremities these bones
are enlarged to afford a broader surface for the articulation.

17. It is easy to perceive that, if the bones were in contact
by small surfaces, their union would have been less solid, they
would have afforded only an uncertain and insecure motion, and
their derangement would have been as eommon as it is now rare.

18. About their middle, the long bones are formed almost en-
tirely of very compact substance ; but at their swollen extremi-
ties they are chiefly composed of a spongy substance, which is
not so heavy It is these bones that form the solid frame work
of the limbs,

19. Neither the short nor the flat bones have any cavity in
the interior.

20. The short bones are formed almost entirely of spongy sub-
stance, which lessens their weight without diminishing their vol-
ume. The chief use of the flat bones is to form the parietes of
cavities which afford protection to internal organs: they are not
however, insusceptible of motion ; they furnish points of attach-
ment to many muscles.

13. What a-e ligaments?

14. Do the articulations permit of a varicty of motions?

15. How are the bones divided 7

16. What is the gencral character of the long bones 7 Where is the mar.
row found? 3

17. Why are the long bones enlarged at their extremities 7

18 In what resject do the extremities and middle of the long bones
differ in structure ?

19, Have the short and the flat bones any internal cavities?
20. What is the character of the short bones?
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% . THE SKELETON.
21, We remark inequalities upon the surfaces of bones, which

afford points of attach.", ' muscles; they often present for

the same purpose, as well as for the ligaments of the joints,
salient prolongations which are named apophyses cr processes.

OF THE- SKELETON.

22. 'The skeleton is a sm IEIP' frame formed by the union of
the different bones of the body. A great many animals are with-
out it, but it exists in the fnu."nrn{'l 1a, birds, reptiles, and fishes.

To study it we will select the skeleton of lpan agelT fig.37.)

23. The skeleton, like the body, is dmded nteuhead, trunk,
and extremities. -

24. The hea: is placed at the superior extrémity ol
and is divided into two parts, the cranium and face.

25. The face presents five great cavities destined” i
organs of sight, of smell, and of taste: these cavities are the two
orbits ( far the eyes) the two nasal foss2 and the month.

26. A great number of bones concur to form the face : the
principal ones, are:

Ist. The two superior maxillary bones, which constitute near-
ly the whole of the upper jaw, and rise at the sides nf the nose
to join the frontal bone.

2nd. The malar or cheek bones, which form the cheelcs in part,
and extend from the superior maxillary to the frontal bone so as
to complete the orbit on the outside.

3rd. The inferior mariliary bone, which constitutes the lower
jaw, presents nearly the form of a horse shoe.

There are also other bones in the face called palate, nasal, un-
guiforme or lachrymal, sp-mgy bones, and vomer.

27. The cranium is a bony cavily of an oval form serving to
contain the brain. It is formed by the union of several flat bun&!

which are : in front, the frouta/, upon the sides and above, the .

puru.irrf behind the occipital, below, and on the mdes,the fem-

oral, and in the middle the sphenoid, and inferiorly and in front,
the elfumoid, which also serves to complete the orbits and form
the snperior part of the nasal fossa.

21, For what purposes are those inequalities which are found on the sur-
faces of bones? What are processes ?

22, What is the skeleton ? Is cvery animal provided with a skeleton 7

93, How is the skeleton divided ?

94, What is the situation and division of the head?

95. What are the uses of the several cavities of the face?

96. What are the chief bones of the face?

27. De.cribe the cranium ?

e s i
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28. On the sides of the cranium, we remark an opening for
the auditory canal, and on its inferior face or base, we find many

Ezxplanation of Fig. 37. —Skeleton of man ; the external line indicates tht
shape of the body.—f. the frontal bone.—ve. the cervieal vertebrme,—s. the
sternum, or breast bone,—eo. the ribs,—ul. the lumbar vertebroe,—a. the
abdomen,—sa. the sacrum,—cl. the clavicle,—o. the scapunla or shoulder
blade,—h. the humerus,—r. the radins,—c. the cubiins or ulna,—ca. the
carpus,—mec. the metacarpus.—p. and pt. the phalanges, or bones of the
fingers,—i. the ilinm,—fr.the femur,—ro. the rotula, patella, or knee-pan,—
ti. the tibia,—per. the fibula,—ta. the tarsus,—mt. the metawrsus,—or. the
toes,—cal the caleis or heel.

——
—_—

28, Of what use are the several holes at the base of the cranium?
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holes which serve to give passage to nerves and blood vessels,
One of thase holes, very much larger than the others, called the
oceipital hole,—foramen oecipitale,—~corresponds with the verte-
bral canal, and gives passage to the spinal marrow ; and on each
side of this great hole we find an eminence ealled coudyle, which
serves for the articulation of the head upon the vertebral eolumn.

29, The trunk is composea of the vertebral column, the ribs
and sternum.

30. The vertebral column, or spine, is a species of
bony stalk, or stem, which occupies: the middle line
of the back, and extends from the head to the poste-
rior extremity of the body, (Fig. 38.); it is formed
by the union of small, short bones, Fig. 89
called verfebra, (Fig. 39.) and pre- Iy

sents throughout its whole length a i
canal formed by the union of the holes £
by which each vertebra is pierced; , at
this canal serves to lodge the spinal

marrow. Each of these bones pre- sp

sents in front of the hole, a species of thick, solid dise,
called the body of the vertebra, which is very firmly
united to the body of the vertebra next to it ; behind,
: we remark prolongations called fransverse and spinous
processes, which form what is commonly called the spine.

31. The vertebral column is divided into five regions, namely :

32, lst. The cervical region, which constitutes the frame of
the neck: in man, and all the other mammalia, it is composed of
seven vertebre, (Fig. 38, ve)

33. 2nd. The dorsal, or thoracic region, which gives attach-
ment to the ribs which form the chest, or thorar; the vertebrz of
this region in man, are twelve in number, (Fig. 38, vd.)

34. 3rd. The lumbar region, which terminates the back below,
in man, is composed of five vertebrea, (Fig. 38, vl.)

35, 4th, The sacral region which articulates with the bones of
the hips, is composed, in man, of five vertebre, so run, or fused to-
gether, as to form but a single bone called the sacrum, ( Fig. 38, s.)

Ezplanation of Fiz. 30.—A verlebra scen from above,—e. ils body,—f. a
hole for the passage of the spinal marrow,—at. transverse processes,—&p.
spinal process directed backwards.

20, What parts comnpose the trunk?

30. What is the vertebral column? What is found in the vertebral canal ?
31. Tnto how many parts is the vertebral column divided ? :
32. How many vertebre are found in the cervical region 7

33. What is the number of dorsal vertebre ?

J:l, What is the number of lumbar vertebrm?

35, What is the sacrum ?
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36. 5th. The caudul or coccygian region, which in man is com-
posed of four very small vertebra, concealed beneath the skin, in
many animals, is very long, constituting the tail, (Fig. 38. co.)

37. The vertebral column seen in profile, presents four curves,
which correspond to the neck, the back, the loins, and the pelvis,
or basin, and which serve to angment its solidity. On its sides,
we find, between all the vertebra, a hole which gives passage to
a nerve, coming from the spinal marrow.

38. The ribs, which are attached to the dorsal vertebra, are
long, flat bones; which enclose the thorax on each side: they are
curved and bear considerable resemblance to a half hoop. In
man there are twelve pairs. The seven first, called true ribs,
articulate in front with the sternuin, through the medium of a
cartilage; the five last pairs, called false ribs, terminate anteriorly
by a cartilage which joins that of the preceeding rib, or they are
entirely without cartilage.

39. The steruum is a flat bone placed in front of the thorax; it
articulates with the ribs and with the clavicles,

40. The superior or anterior extremities are composed of the
shoulder, the arm, the fore-arm and the hand.

41. The shoulder is the basis of the whole limb attached to it
It consists of two bones; the scapula or shoulder blade, and the
clavicle, or collar-bone,

42. The scapula is a large bone nearly triangular in shape,
which is applied against the ribs at the superior and lateral part of
the back. At its superior external angle, it presents an enlarged
articular surface, slightly hollowed, which receives the bone of
the arm and is called the glenoid cavity of the scapula. On the
posterior face of this bone there is a projecting comb or ridge
which extends over the articulation of the shoulder, and arti-
culates with the clavicle. This prolongation is named the
ECromion.

43. The clavicle is a long thin bone situated at the base of the
neck; it extends like a buttress between the scapnla and sternum ;

?E. What are those vertehr® called which form the skeleton of the tail in
animals ?

37. For what use ar: the several holes found between the vertebra on the
sides of the spinal column ?

38. What are the ribs? What number of ribs belong to man? How many
are true and how many are false ribs ?

39. What is the sternum?

40. How are the superior extremities divided 7

41, What is the shoulder 7 W hat bones compose the shoulder?

42. Where is the scapula placed? What is the glenoid cavity 7 What is
the acromion ?

4J. What is the use of the clavicle?
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and serves to keep the first of these bones in its natural
and to prevent the shoulder from falling too far forward.

44, The arm is formed of a single bone called the humerus.
This bone is of a cylindrical form and has a swelling at its supe-
rior extremity called the head of the humerus which articulates
with the glenoid cavity of the scapula. Its inferior extremity is
enlarged transversely and resembles a pully upon which moves
the fore arm.

45. The fore-arm is formed by the union of two bones which
are; on the inner side, the cubitus or ulna, and.on the gutside,
(the side on which the thumb is placed) the radins. These bones
are joined to the humerus by their superior extremities and to the
hand by their inferior extremities.

46. The hand in man is divided into three regions; the ca
the metacarpus and fingers; the carpus or wrist, is composed of
eight small bones, ranged in two rows and united to each other by
fibrous threads which preserve their mutual relations and permit
them to move a little upon each other, by aid of the smooth sur-
faces by which they are in contact.

47. The metacarpus is composed of five bones which may be
regarded as the origin of the fingers. They are placed parallel,
one along side of the other; their superior extremities articulate
with the bones of the carpus and their inferior extremities with
~ -the fingers. >
48, The fingers are composed of small bones articulated one at
~ the extremity of the other, and called phalanges. Except the
thumb which has but two, each finger has three of these bones.

49, The inferior extremities are formed nearly in the same
manner as the superior; the hip represents the shoulder, the
thigh the arm; the leg the fore-arm, and the foot the hand.

50. The hip or haunch serves to support the abdominal mem-
ber or lower extremity, as the shoulder sustains the thoracic
member. Itis formed on each side by a very large, and very
strong bone, the ilinm. These bones are united together in front,
and behind they articulate with the sacrum, so as to form in
conjunction with it at the bottom of the belly, a sort of bony
belt called the pelvis or basin. 1n infancy, we find that the ilivm
bone consists of three separate portionsone of which resembles

44, What.is the character of the bone of the arm ?
45. How is the fore arm formed ?

46. How is the hand divided 7

47. What is the metacarpus?

48. How are the fingers composed ? N

49, How are the inferior extremities jormed . ;
50, What forms the hip? What is the condition of the pelvis in infancy ! _
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the seapula somewhat, and is called the i/ium ; the second,placed
in front, called the pubis, mayy perhaps compare with the clavi-
cle, and the third, situated below and behind, has received the
name of ischinm, and which supports the whole weight of the
body when seated ; with age these three bones become solidified
into one, At the point where they unite, we find a very deep,
circular cavity called the cofyloid or more commonly the aceta-
bulum, in which is articulated the thigh bone,

51. The pelvis serves not only to support the lower extremis-
ties, but also assists in sustaining the weight of the viscera con-
tained in the abdomen, and in forming the parietes of this cavity.

52. The thigh is formed of a single bone called the femur.
This bone is articulated by its superior extremity with the hip
bone, and by its inferior extremity with the leg.

53. The leg is formed of two bones very solidly united to each
other, The bone placed internally, very much larger than the
other and called tibia articulates with the femur by its superior
extremity, The bone which is placed externally does not quite
reach to the femur, and is only united to the tibia; it is named
fibada.  In front of the articulation of the leg with the thigh is
placed a “mall bone namel rotula or patella, which is designed
to strengthen the knee joint. "

54. The foot is divided into three regions; the tarsus, the
metatursus and foes. It differs from the hand chiefly in the
shortness of the fingers, that is, toes, their limited mobility and
by the disposition of the tarsns.

55. The tarsus is constituted of the union of se#n bones, one
of which alone, called the astragalus, articulates with the two
bones of the leg; another one of these bones, called the ealcis,
EDI‘I‘;‘.IS a considerable projection behinl which constitutes the

eel.

56. The metatarsus is composed of five bones which are united
to the tarsus and to the bones of the toes; and which are ar-
ranged like the bones of the metacarpus.

o7. Like the fingers, the foes are composel of phalanges.
called first, second, and third phalanges. The areat toe has but
two phalanges, each of the others has three. All these little

al. What are the uses of the pelvis 7
52. What number of bones 1s in the thigh ?

53. How many bones constitute the leg 7 What are they called? What is
the patclla?

34. How do s the foot differ from the hand ?
55. What constitntes the tarsus ?

6. OFf what bones is the metatarsus composed ?
37. OFf what bones arc the toes composed 7
9
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bones ate joined to each other by artietlar surfaces, the mntwt
and juﬁ‘ﬁﬁun of which are secured by fibrous ligaments,

OF THE MUSCLES. .

Fig. 40.  58. All the great motions of the body are caused
by the displacement or movement of some of the
: bones which form the skeleton; but these bones can-
ih i- .d not move of themselves, and ﬂﬂ]j" change their posi-
W' tion through the action of other organs attached to
them, which, by contracting, draw the bones after
them.
f..b 50. These motor organs are the muscles. They
are very numerous and constitute what is commonly
called flesh, and form nearly one half of the total mass
of the body. They are a species of ribbon or fleshy
cords composed of fasciculi or bundles of fibres united
together, and which have the property of contraction
or elongation, (F'ig. 40.) All the muscles destined to
produce the great movements of the body, are fixed
to the skeleton by their two extremities, It, therefore,
follows, that when they contract they displace those
¢ bones which offer the least resistance, and draw them
tawards those which are not moveable, but serve as points of sup-
port for moving the first. Now, in most instances, the bones are
more moveable in proportion as they are more distant from the
centre of the body: and the muscles which are fixed between
two bones, geggrally act upon that which is most distant, and we
always find th® muscles, destined to move a bone, extend from it
towards the trunk; for example, the musecles which move the
fingers, occupy the palm of the hand, and the fore-arm ; those
which flex the fore-arm upon the arm, occupy the arm, and those
which move the arm on the shoulder, are placed upon the shoulder,
(Fig. 40.)

Under ordinary cirecumstances, however, the muscles displace
the bones which serve them as points of support. When the boly
is suspended by the hands, and we endeavour to raise it, the
flexor muscles of the fore-arm, not being able to displace the latter,
approximate the arm, and thus draw the whole body alter it.

Ezxplanation of Fig. 40.—The niuscles of the superior extremity,—d. the
dell',md muscle, which extends from the shoulder to the arm, and by contraet-
ing, elevates the lutier,—bh. the biceps muscle which bends the arm,—f. one
of the flexor muscles nf the fingers.
¥
58. How are the grcat motions of the body produced ?
89. What are muscles 7

- ol =
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Fligs. 60. When a muscle contracts, it swells; its fibres,
42. 41, which in a state of repose, were straight, fold in zig-

zag, (Figs. 41, and 42.) and their two extremities are
brought near to each other, drawing also with them
the parts to which they are attached, but their volume

Is not angmented.

61. The two extremities of muscles are Fig.43.
solidly fixed to the bones, and to the other ¢
parts which they are designed to set in

motion, such as the skin, through the medium of white
cords, called tendons, (Fig. 43.) or membranes of the
same nature, named aponeuroses, or fusciﬂ:. In con- m
tracting, they must necessarily draw fowards each other

the two bones to which the tendons or aponeuroses are
attached. An example will enable us better to under-
stand this mechanism.

If we suppose the muscle, m. (Fig.44.)
to be attached to the humerus, and to ¢
the ulna or cubitus, which articulates with the
first, forming the elbow joint, by  Fig, 45,
moveable ligaments, it is evident
that when this muscle contracts,
these bones will approach each p[§ @™
other, as is seen in Fig. 45. This
example will give an idea of all af
the motions of the skeleton.

62. The number of muscles of the human bc-dy& very .con-
giderable ; they are reckoned at 470 ; in general, they form about
the skeleton two layers, and are distinguished into superficial
and deep seated. :

63. The muscles which are designed to move any particular
bone, are almost always placed around that portion of the skele-

e — e

Ezxplanation of Fig. 41.—A fragment of muscle showing the muscular
fasciculi (bundles of mwuscular fibres,) straight, and at rest.

Ezxplanation of Fig. 42.—The same in a state of contraction.

Explanation of Fig. 43.—A muscle (m.) with the tendons, (t,t.) by which
it is attached to the hones. A

Ezxplanation of Fig.44.—Bone of the arm (A.) and the fore.arm, (afs)
with one of the flexor museles of the fore-arm (m.) in a state of rest.
Ezplanation of Fig. 45.—The same at the moment of contraction.

60. What changes take place by the contraction of a muscle ?

61. To what parts are the extremities of the muscles attached ? What is .
the necessary consequence of the contraction of a muscle 7

62. What is the disposition of the muscles 7 How are they distinguished ?
. 63. ng are the muscles situated in regard to the parts they are destined

move
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ton which is situated between the bone to be moved and the
centre of the body; for example, the muscles which move the
head are situated on the neck ; those which move the arm are on
the shoulder; those which flex and extend the fore arm surround
the bumerus, and those which flex and extend the fingers are
placed upon the fore-arm; the same is true of the muscles of the
lower extremities,

64. The muscles are divided into flexors, extensors, rotators,
elevators, &c. according to the nses which they subserve,

65. The contraction of the muscles is determined by the ac-
tion of the nervous system, and each muscle receives a nerve
which is ramified in its substance.

66. This contraction is sometimes effected through the influ-
ence of the Will and sometimes independently of it.

67. The muscles whose action is dependent upon the Will be-
long to the functions of relation, and those whose motions are
involuntary (the heart for example) belong to the functions of
vegetative life.

68. The strength or power of a muscle depends partly upon its
volume, and partly on the manner of its attachment to the bone
which it moves.

69. All things being in other respects equal, the strongest mus-
cles are the largest, and from exercise both their volume and
strength are at the same time increased.

70. In the bodies of animals, the muscles and the bones are
generally placed unfavourably for the power of motion, but very
favourably fag rapidity, as may be easily demonstrated by the
elementary principles of mechanism,

71. The muscles not only serve to enable us to execute dif
ferent motions, but they are also equally necessary to maintain
the moveable bones in the positions proper to them, and their
action determines the attitudes,

For example, the head by its own weight has a tendency to
fall forward, but the contraction of the muscles on the back of the
neck keep it erect.

64. How are the muscles divided !

65. What determines the contraction of the muscles ?

66. Is muscular contraction always the result of the influence of the will?

f7. To what principal functions do the muscles belong ?

68. Upon what does the strength or power of a muscle depend ?

f9. What is the effect of exercise upon the muscles ?

70. Whether are the muscles and bones arranged more with a view fo
power or rapidity 7

71. Do the museles serve any other purpose than to produce motion ?
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OF THE ATTITUDES.

72. The term aftitude is applied to any position of the body
that is permanent during any considerable time.

[In order to explain the mechanism of the attitudes it will be
necessary to enter into some of the détails which properly belong
to the study of physics.

73. All bodies when left to themselves, tend towards each
other, from the influence of a general force called attraction, and
the force with which one body attracts another, is great in pro-
portion as its mass is larger comparatively than that of the at-
tracted body.

74. Now, the mass of the earth being incomparably larger
than that of the animals, plants, stones, and -all other objects
spread upon its surface, attracts them unceasingly, and tends to
cause them to fall towards the centre of the globe.

75. In order that a body shall rest in the*position it occupies,
it must be sustained by something capable of resisting this force
of attraction, and which does not give way under its weight,
such as the solid surface of the earth itself, or an inflexible body
placed between it and this surface.

76. We name, base of support, the space occupied by the
points by which an object supports itself upon a resistant body,
or the space comprised between these points.

77. In order that a solid body shall rest motionless or immova:
ble, upon its base of support and not fall, it is not necessary that
all its parts should be thus sustained ; it is enough to sustain it by
a single point, provided this point be placed in such a manner that
if a part of the mass fall towards the earth, another part op-
posite to it and of equal weight, be elevated as much; the weight
of one part counterbalancing the other. Centre of gravity isthe
name given to the point about which all points of a body recipro-
cally balance each other, and if it be sustained, it is sufficient to
maintain the entire mass in place.

78. It follows then that to prevent a body from falling, it is
sufficient that its base be placed vertically beneath its centre of

gravity.

72. What is meant by attitude ?
73. What is attraction ?
;4. :::"r::]r do n.:ll bodies tend to fall towards the centre of the globe ?
5. at condition is necessary that a body may preserve its positi
76. What is meant by base nf‘iupport? : NS i
77. What is meant by centre of gravity?
78, Wgu;l is necessary to prevent a body from falling ?
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79. It is also easy to understand that its equilib will ‘be
more stable in proportion to the extent of its base; for then its
~ “centre of gravity may be more displaced, without the vertical line
which passes through the centre of gravity, being carried beyond
‘the limits of this base of support.

The more the centre uft'érnwtjr is elevated above the base of
support, the less firm on contrary will be the equilibrium, for
a smaller displacement from this point will then suffice to
the vertical line, that descends from it, beyond the base of support,
which soon causes the body to fall.]

The term attitu:de is applied to any position of the body that is
permanent during any considerable time.

80. The principal attitudes of man are: lying, sitting, and the
erect position on his feet, or standing.

81. When a man is lying on his back or on his belly, all parts
of the body rest upon the earth: he is not then required to con-
tract any muscle to keep them in place, and his position unites in

- the highest degree the two conditions of equilibrium, to wit; the
gredtest possible extent of the base nf suppo/t and the proximity |
of the centre of gravity to this base. Hence the ﬂttltllde of re-
pose is that from which it is most difficult to fall

82, In the sitting position the body rests upon the tuberosities
of the ischium or haunch bones; the base of support is considera-
ble, since it is represented by the pelvis, the extent of which isin- &

ed by the soft parts which cover it; this position also, next
to lying, offers the greatest solidity; but it gannot be preserved
without muscular action. When the back is supported, the mus-
cles of the neck alone contract to preserve the head erect; but if
the back is not supported (as when seated on a stool or a bench
for example) then the greater part of muscles on the back of the
trunk contract to prevent it from falling forward, and fatigue will
sooner or later result from this permanent action.

83. When man is erect, the lower extremities sustain the body
and transmit to the earth the weight which they support. Con-
sequently these limbs must not bend under the load, and must be
kept straight by the contraction of their extensor muscles.

84. In this position the centre of gravity of the whole body
lies in the eavity of the pelvis, and the base of support is circum-

79. Why is a body firm in proportion to the extent of its base?

80. What are the principal attitades of man?

81. What position or attitude is preserved without muscular exertion?

82, What mnscles are exerted to preserve the sitting position ?

83. What supports the body when man is erect ?

84. Where is the centre of gravity in the erect position? Where is the
base of support in the erect position !
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seribed by the space comprised between the two feet. Here a
slight force is sufficient to destroy the equilitfriun}, and it is cm];,r
by enlarging the base of support in one direction more than in
another that a fall can be prevented.

The movements by which we regain the perpendicular in the
base of support are in a measure automatic. Thus, to resist a
foree tending to make us fall forward the foot is rapidly advanced :
if the body leans to the left we suddenly extend the right arm to
re-establish the equilibrium, if a force tends to throw us backward,
we put a foot behind and throw the body in advance. The man
who has a large belly and the man bearing a heavy load upon
his shoulders are both obliged to assume attitudes that change the
position of the centre of gravity. The first carries the body back-
wards in order that the vertical line passing through this point
may also fall between the two feet, and for the same reason, the
second bends the body forward. A woman who carries an infant
upon her right arm inclines the body to the left side: thus, we
are constantly resorting to mechanics, even without possessing the
most elementary notions of the science, and the most certain
causes of our preservation are found in the continual application
of physical laws, of which our reason has not the knowledge.

When an animal rests upon its four members at the same time,
his standing is more firm, more solid and less fatiguing: for the
base of support is then very large. Then, without inconvenience
the feet may be much smaller than in the bipeds and consequently
lighter.

' OF LOCOMOTION.

85. The objects of the motions which we perform is either to
change the position of certain parts of the body, or to transport
us from one place to another. ;

86 The faculty of changing place is called locomotion.

87. The movements of progression by the help of which man
and animals change place, are produced by certain parts of the
body which being flexed, rest upon a resisting object, and being
again immediately extended, push forward the rest of the body.

83. In man the organs of locomotion are the abdominal mem-
bers, or lower extremities; in quadrupeds the thoracic as well
as the abdominal members; and in birds that fly, the wings,

89. In walking, the body of man is moved alternately by one

85. What is the object of the motions which we perform ?
86. What is meant by locomotion 7

87. How is progression effected ?

88 What are the organs of locomotion 7

8 How is walking distinguished from running and leaping ?
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of the feet and sustained by the other, without his ever ceasing
completely to rest on the ground. This last circumstance dis-
tinguishes walking from leaping and running, movements in
v;hich the body quits the earth for a moment and launches into
the air, .

90. In walking, one of the feet is carried forward, while the
other is extended on the leg, and as this last member is supported
on the ground, its elongation displaces the pelvis and throws the
whole body forward. When the foot which was advanced alights
upon the ground, the pelvis turns on the femur of that side, and
the leg which was at rest behind, is flexed and carried front of the
other, touches the earth and in its turn serves to sustain the body,
while the other limb by being extended gives a new impulse to
the pelvis. By the aid of these alternate movements of flexion
and extension each limb in turn bears the weight of the body, as
1t would do when standing on one foot, and at each step the
centre of gravity of the whole mass of the body is pushed for-
ward,
~ Security in walking is always in a direet ratio to the degree of
separation of the feet, and in an inverse ratio to the mobility of
the surface that supports us. It is only at the end of a certain
time that sailors walk securely upon the deck. When they have
once * got their sea legs™ it is very easy to recognise them on
shore from the habit which they have of considerably separating
the feet in walking.

91. Leaping or jumping is a movement by which a man pro-
jects himself into the air and again falls to the ground as soon as
the effect of the impulsion is lost.

92. The mechanism of the leap consists entirely in the previous
flexion of the joints and their sudden extension. When a jumper
wishes to spring, he shortens himself by folding himself up as it
were upon himself; the leg is flexed forward on the foot, the
thich is also flexed back on the leg, and the trunk with the
pelvis are flexed forward on the thigh; and, when one wishes to
spring with all his strength, the trunk is flexed upon itself like a
spring. In these preliminaries of the leap, the lower extremities
and the body describe a series of zigzags. At the moment of
the leap all the articulations are extended at the same instant and
raise the body with such rapidity that it leaps into the air like an
elastic rod that had been bent to the ground, and then suddenly

abandoned to its elasticity or spring.
90. What is the mechanism of walking 7

91. What isleaping !
92. What is the mechanism of a leap?
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93. It is easy to perceive that the parts which act most in the
leap are the legs: indeed, it is upon them that the weight to be
raised is most considerable. The facility and rapidity of the leap
are always in direct ratio to the energy of the muscles, which
determine the extension of the legs. It is observed that the most
vigorous dancers and even great walkers have the calf strongly
developed : indeed this part is formed of the muscles which effect
the extension of the leg upon the foot.

94. Running partakes both of walking and leaping. There is
always a moment in running when the body is suspended in the
air, a circumstance which distinguishes it from rapid walking in
which the foot that rests behind does not leave the ground until
the forward one again touches it.

95. Swimming and flying are movements analogous to those
of leaping, but which take place in water or in the air, fluids
whose resistance to a certain extent, takes the place of that of
the ground in the act of leaping,

96. When an animal is destined to live in water and to swim,
its members have a different form from that of those animals
which are organized for walking only. The limbs are theh short
and constitute a species of paddles or ears called fins. When
the animal is designed to elevate himself in the atmosphere, the
thoracic members on the contrary are very much expanded and
are so arranged on each side of the body as to form a kind of
moveable sail or fan, fit to strike the air with force.

In one of the following lessons, when we consider the mam-
malia and birds, we shall recur to the study of these organs, and
we shall see how the same members may constitute in different
animals, the instruments of prehension, of walking, of natation,
or of flight.

We here conclude what we proposed to say generally, on the
manner in which the principal phenomena of animal life are per-
formed, and on the organs which serve as instruments for the
exereise of the faculties with which animals are endowed.

We shall next proceed to study each of these animals in par-
ticular, and see in what way they differ from each other

END OF ANATOMY AND PHYSIOLOGY.

—

93. What is remarkable in the legs of great dancers and walkers?
94. What is the mechanism of running ?

95. What are swimming and flying ?

96. What is the character of those animals which are destined to live n

water ? What is 1h? character of the limbs of those animals destined to
elevate themselves in the air?
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GLOSSARY.

AppoMEN.—From the Latin, abdere,

- to conceal ; the belly. The chief

~ viscera contained in the abdomen,

*are_llm stomach, intestines, liver,

&e. &e.

Apsonrrion.—From the Latin, absor-

bere, to suck up, The funclion of
absorbent vessels, by virtue of which
they take up substances from with.
out or within the body.

AcrErasuLusm.—From the Latin, ace
tum, vinegar. From its resem-
blance to the ancient Greek vinegar |
vessel, called ozybaphon. (See Coty- |
loid.)

AcovsTio—F rom the Greek, akoud, 1
listen, Relating to sounds.

Acromon.—From the Greek, akros,
extreme, and dmos, the shoulder.
T'he superior prominence of the
scapula, that joine to the clavicle,
forming the bony point of the
shoulder, 1

Apvrr.—One arrived at maturity—
full grown.

AvLMENT.—From the Latin, alimen-
tum, which is formed from elere,
to nourish. Any substance, which,
if introduced into the system, is
capable of nourishing it, and re-
pairing its losses, Food.

Avveorus,—Latin, The hole in which
a tooth is placed.

AvveoLr.—Plural of alveolus. Sock-
ets of the teeth.

Anxatomy.—From the Greek, ana,
through, and temné, I cut; the des-
cription of the structure of ani-
mals, The word anatomy properly
signifies dissection; but it has been
appropriated to the study and know-
ledge of the number, shape, situa-

tion, structure, and connexion, in
a word, of all the apparent proper-
ties of organiced matter, whether
aninal or vegetalle.
Anarosicar.—Relating or belonging
to anatomy. :
Anavogous,—From the Greek, ana,
between, and lagos, reason. Hav.
ing some resemblance or relation
thongh differing in essential par.
ticulars. Similar.
Anavysis.—From the Greek, analué,
I dissolve. The separation of bodics
into their component parts,
AxFractuosiTY.—From the Latin, an-
fractus, the bending or winding of
a way in or oul. A groove or fur-
row—used in anatomy to signify
sinuous depressions, of greater or
less depth, like those that separate
the convulutions of the brain.
AniMaL—From the Latin,animalis—
a name given to every animated be-
ing provided with digestive organs.
AximavcuLE.—From the Latin ani-
malculum—a diminutive animal.
Anmarcura,—Plural of animalcu-
luom—animals that are only per-
ceptible by means of the micro-
scope.
ANNELIDES.—A class of animals with-
out veriebre. .
Anuvs.—Latin. The fundament—the
inferior opening of the bowels.
Aorta.—From the Greek, aorte, a
vessel. The great artery which
arises from the left ventricle of the
heart, and conveys the blood to all
parts of the body.
Aortic.—Relating to the aorta.
Aronevrnses.—From the Greek, apo,
from, and neuron,a nerve. (The an-
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—

cients called every white part neu-
ron.) Membranons expansions of
muscles and tendons are so called.

Avornvsis,—From the Greek, apo,
from, and phud, 1 rise. An emi-
nence or process of bone.

Arrararus.—Latin, ad, for, and par-
are to prepare ; a collection of in-
struments or organs for any opera-
tion whatever. An assemblage of
organs.

Arrexpix.—Latin, ad, to,and pendere
to hang ; something added. Any
part that adheres to' an organ, or
is continuous with it.

Aracunines.—From the Greek, ara-
kne,a spider. Insccisof the genus
of spiders.

Araciuxoin.—From the Greek, arafne,
a spider’s web, aud eidos, resem.
blance. A thin, transparent mem-
brane, which covers the brain.

Arterv.—From ths Greek, arteria,
forined according to some, from aer,
air,and ferein, to preserve, because
it was unciently believed thit the
arteries were filled with air, like
the windpipe. 'The vesscls which
convey blood from the heart to all
parts of the body, are called arteries.

ArTERIAL. —Bclunbring or relating to
an artery.

Arnticutate—From the Latin, arti.
culua, which is the diminutive of

artus, a limb, which is derived from

the Greek, arthron, a joint. To join
or joint. To form words, to utler.

ARTiCULATION.—A joint.

Asrnyxia.—From the Greek, a, pri-
vative, and sphuzis, pulse. Sus-
pended aniination.

Asrnvziate.—In a state of suspended
animuticon,

Astracaros.—Name of the bone of
the foot whi h articulates with the
titva in the ankle joint.

Asthovomv.—ram the Greek. astron,
a «tar, and nomns, law. The nata.
ral history of the heavenly bod s,

Atmosenere—~From the Greek, at.
mos, vapor, and sphaira, a sphere
or globe,
the earth.

i,

The air which aur:-::-undsi

Avpitorivs.—Latin.  Belonging or
relating to the sense of hearing.
AvricLe.—From the Latin, auricula,
which is the diminutive of auris,
an ear. The two auricles of the
heart, derive the name from their

resemblance to ears.

AuricuLo-vextrRicuLAR.—Relating or
belonging both to an auricle and
ventricle,

Avromaric.—From the Greek, auto-
matus, selfinoved, spontaneous,
which is formed from autos, him-
sclf, and maag, I desire.  Automatic
movements, are those whieh depend
on the structure of the body, and
are independent of the will, such
as that of respiration, the cireula-
tion of the blood, &e.

AxiLtary.—From the Latin, azxilla,
the arm-pit. Belonging or relating
to the arm-pit.

Azore.—From the Greek,a, privative,
and zde, li'e—without life; because
azole will neither support animal
life, nor combustion. A gas which
is unfit for respiration. It is one
of the component parts of the at
mosphere. It is also called nitrogen.

BiLe.—A vellow, greenish, viseid, bit-
ter, nauseous fluid, seereted by the
liver, to aid in the process of diges-

tion. The gall.
Borvs.—Latin. A mass, lump, or
mouthful. A hall,

Borany.—From the Greek, botane, a
plant. The natural history of plants,

Bracimar.—From the Latin brachium,
an arm. Belonging or relating to
the arm.

Brancuie, — Latin. Tt is derived
from the Greek, bragehos, the throat,
The gills of fi-hes. They aie the
respiratory organs of fishes, and
are very diflerent from lungs, both
i their forn and stro- tare.

Broxcmie.—From the Greek, brog-
chug, the throt.  The two branches
of the wind-pipe which convey air
to the lungs.

Carecrs, — Latin,
the Leel

Camrra,—Latin.

Genitive of calz,

A chamber.
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Caxine.—From the Lutin, canig. wi of a whitish appearance, which is
dog. 'Tiie name of certain teeth, §  extracted from food by the aetion
Carittary.—From the Latin, capillus,i of the digestive organs,
hair. Haii-like, small. The capil-{ Cuyri—Latin.  Of Chyle,
lary vessels are the extreme'y win-{ Cuyirication —From the Latin, chy.
ute terminations of the arteries and!  lus, chyle, and facere, 1 make,
commencing branches of the veins.; The formation o chyle by the di-
Carsures, ( Dental, )— Membranous] pestive process s,
pouches in which the teeth are{Cuyme—From the Greek,
formed. juice. A kind of grayish pulp,
Canrpira.—From the Greek, kardin,the! formed from the fod after it has
heart,  The left opening of the} been for some time in the stomach,
stomach, where the asophagus en. (Cuvsirication.— From tle G eek,
ters it } t:l".'mr:l,juicu, and the Latin facere,
Carorin—The great arteries of the} tomake. The formation of chyme,
neck, which convey blood to theiCiuia.—Latin, Tle eye.l:shes.
head, are so called. {CravicLe.—From the Latin, elavis, a
Canrus.—From the Greek, karpos, the; key. The collar-bune,
wrist. The part between the fore- {Cocevéian.—Relating to the coceyx,
arm and hand. which is an a<semblage of small
Cartitace.—Gris le. A solid part of]  bones appended to the sacrum: if
the animal body of wediam consis-{ prolonged, it would constituts a
tence bitween bone and ligament, |  tail.
Cavpar.—From the Latin, cauda, a}CocurLEa.—Latin. A snail-shell The
tail. Bolongingorielatingtothe tiil.}  namec of oue of the three cavities
Cava.—L tin. Hollow. Vena cava,} which form the labyrinth of the car.
the hollow or deep seated viin, A |CeEriac—The nume of wne of the
nume given to the two great viins¢  arteries of the abdomen.
of the budy, wlich meet at the {Concaa.—The ho'low part of the car-
right suricle of th- heart. _tilage of the external ear.
Cergreiron —The diminative of eer- | CosnyrLe.—From the Greek kondulos,
elrum, The little brain. The in-} a knot, an eminence, a bump. A
ferior portion of the brain contained{ small round encinence of bone en-
in the eruniom, tering nto the composition of an
Cerepnro-spinat.—Belongins or rela-} articolation.
ting to both the cerebram and spine.} Conguscriva.—Latin. Formed from
Cerenrum —The brain.  The termiis|  econ,wit',and jungere,to join. The
someli: cs applied to the wholc con-! mucous memb ane which eovers
tents of the cranium ; at others, to{ the anterior surface of the ball of
the upoer porlion; the po-tedior} the eye, and unites it tothe lids
und inferior being called cerebellum. Corium—The skin.
Crrvicar.—From the Latin, cerviz, \Cﬂﬂ'h"ﬁ.h—uﬂﬂ of the coats of the eye,
the neck. Belonging or reliting to:  so c.lled, because it has some re-
the neck. i semblance to horn. 1t forms about
Cuoroin.—From the Greck, chorion,! on« fifth of the anterior part of the
(the skin,) und eidos, resemblanee.; eye.
The name of several vascular mem-} Corvroin.-—From the Greek, kofwle,
branes. A thin membrane of a very! a drinking cup, and ridos, resem-
dark colonr, which lines the sclero-}  blanee. The name of a hemi<phe-
ticn inler"n"}!. I.'it!u.l {!I'Filf in o bl'\-l'lﬁ “r ‘hﬂ lm]"i..
Cuoroirnes.—Choroid, which receives the head of the
CuviLe.— From the Greek, chulos,; thigh bone, forming the hip joint
nutritious juice. A nutritive fluidt It is also called the acelubulum.

E
o

1
i



PHYSIOLOGY

—GLOSSARY. 113

Craxivs.—From the Greek, kranon,} Etamoin.—From the Greck, ethmos,

head. The skull

Crustacea.—From the Latin, erusta,
a cruzt, A class of animals whose
bodies are inclosed in a covering,
like the erab.

Cvmrar.—Relating to the cubitas,

Cusprrus.— Lutin.
of the fore-arm, which is also called
ulna.

Decipuovs.—From the Latin, caderr,
to fall. F.ling, ‘that which fall
off—not periva: ent.

DesrLutition—From the Latin deg/u-
tire, tn swallow. The act by which
substances wre pazsed from the
mouth inte the sltomach, I.ljml,]gll
the pharynx an | @sophagus.

Derya.—Greck. Tae skin.

Diarsanovs —From the Greck, dia,
through, wni phainein, to shine.
Permitting the passige of light.

Dirrnragy.—From the G eek, dia-
phrasma, a p ruition. The fleshy
or mu-cular p:rtition, betw en the
cav ty of the cliest and cavity of
the ahd men.

DiastroLe.—From the Greek, dias-
tells, 1 open, [ dilate. The dilatation
of the hear! and arterics when the
blond enters their eavities,

Dorsar.—From the Latin, dorsumn,
the bact. Belonging or relating to
the back

Dvra.—lLatin, Mard. Dure materisa
dease me nbrave, which eovers 1
brain, lying between it and the skull.

Escernsrov.—From the Greek, eg,
in, and kephale, head. The brain
a.d spinal marrow.

Eripermis.—From the Gree", epi,
upon, end derma, skin. The ex-
ternal covering of the derma. The
cuticle ur searfeskin.

Ercrorris —From the Greek, epi,
upon, and gloftis, the glottis A
epecies of cartilaginous valve, situ.
ate at the upper part of the larynx,
behind the base of the tongue. It
closes at the moment of swallowing,
anidl thus assists in preventing
passage of alimentary
into the air tubes,

10

the; Extenxus.—Latin,
substances| Extrnemiries,—The limbs; the legs

a sieve, and eides, resemblance.
The ethmoid bone, o called because
its upper plate is pierced by a con-
siderable number of holes, is siluate
at the base of the cranium betwixt
the orbits.

One of the bones! Excrerion—From the Litin, excer-

nere, to separate, The separation
or throwing off of thuse matters
from the boudy of an animal which
are supposed to be uscless, as per-
spiration, &ec. The matters thrown
off from the body as useless, are
| tormned excretions,
Excrerory.—An excretory vessel, or
duet, 18 one which trunsmits the
fluid secreted by a gt;lnd,! ither ex.
ternully or into the re-e voirs, in
which it has to be dep.sited. Ez-
crelory organ means any organ
charved with the office of excre.
ting : thus, the skin is said to be an
excretory organ, because through
it the perspiration or sweat is ez=
creted.

Exuaration.—~From the Lalin, ex.
halave. to throw out, to exhale—
That which exhales fronmi any body.
A fonetion, by the virtue of which
certain fluids obtained from the
blood are spread, in the form of
dew, ou the surfice of membranes,
cither for the sake of being thrown
oul of the body, or to serve for cer-
tain purpo<e<. The sweat isan ex-
ample of an exhalation as well as
of an exeretion.

Exrexp.—To straighten; to streich
out.  When a limb is straightened
it is said to be extended.

ExtexsorR.—A muscle whose office
it is to extend certain parts.

Exrtervar.—Outside, It is used in
relation to the midd'e line of the
body ; for example, the little toe is
external, and the big toe internal;
the corner of the eye next to the
nose, is the internal corner, and the
other the external corner of the eye.

External.

and arms,
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- Fascia.—Latin,
¢is, a bundle. The aponeurotic ex-
pansions of muscles which bind
parts together, are so termed. !

Fascie.—Plural of fascia.

Favces, — Latin., The swallow or
porge.

Favelwm.—Latin, {The genitive case,;
plural of fauz. (Sce Isthmus.)

Frmorar.—Relating to the femur. 3

Fewvr—Latin. The thigh-bone. |

Fenestra.—Latin. A window,—an
opening or hole.

Finre—An organic filament, of a
solid consistence, and more or less

Formed from fas-§ Fuxcrion.~From the Latin, fypgur;

I act, I perfurm. The sction of
an orgen or set of organs. We
see, for example, by the function of
the eye, and the function or action
of the ear enables us to hear.

GancrLion.—From the Greek, pagzg.
lion, a knot. Nervons ganslions
are enlargements or knots in the
course of a nerve,

Ganarionic.—Consisting of ganglions.
Relating to ganglions.

Gas.—Any substance or fluid which
is permanently aériform vndcr the
ordinary conditions of the atinos-

extensible, which enters into thej phere.
composition of every animal and} Gastric—From the Greck, gaster,

vegetable texture,

F
Flr:ii:fm, E A very small fibre.

Fierovs.—Composed of fibres. Be-
longing or relating to fibre.
Fipvra—Latin, A clasp, a brace.
- The name of the long, small bone,
- Situate at the outer purt of the leg:}
it assists materally in holding the
foot in ifs proper position,
Fivamesnr.—From the Latin, filamen-
tumn, which is the diminuotive of
Jilum,u thread. A very smal fibre
—a fibril. :
Fissvre.— From the Latin, fissura,

the stomach. Belonging or rel.-
ting to the stomach.

Grxus.—Latin. A kindred, broed,
race, stock, lineage, or family.

GexErA.—Plura! of genus.

Genertc.—Belonging or relating lo
genus,

Grovrogy.—From the Greek, g», the
earth, and locos, a discourse. A
description of the structure of the
earth.

Gurexoip.—From the Greek, glene,
the pupil, and eidos, resemblan e
Any shallow articular cavity, which
receives the head of a bone.

which is formed from findere, to!GrosvLe.—From the Latin, glubulus,

cleave.
opening.
Frex.—To bend.
Frexion.—The state of being bent.

A long narrow cleft urZi

a small globe.

Grorris.—A small oblong aperture,
situale at the opper put of the
larynx.

FrLexorn.—A muscle whose office it is{ Hemi=pngrE—From the Greek emisus,

to bend certain parts

ForricLe—From the Lutin, follis, a{

half, nnd spheira, sphere o= globe,
0..e half of a sphere or globe, or

bag. A diminuative glandular sm:,% globular Lody ; the brain is divided

or bag. 3’

A haole.
(Pural of fora-

Foramex.—Latin.
Foramexa.—Latin,
men, }—Holes.
Fossa.—Latin. From fodie, 1 dig.
A cavity of greater or less depth,
the euntrance to which is always
larger thun the base. The nasal
fosse, are two large irregular cavi-
tics, situate between the orbits be-
low the eranium and behind the

noge. The nostrils.

into two hentispheres.
Husmervs.—The bone of the arm,
which is situate between the shoul
der joint and the elbow.
Iuiac—From tlie Latin, ilis, the
flank. Relating or belonging to
the flank or iliam,
Itivm.— The haunch bone.
Iscisor.—From the Latin, incido, 1
cut. The teeth which occupy the
anterior part of the upper and lower
jaws, are called incisors, or iucisor

a5 s il
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teeth, because they are used for § Lamina—Latin,

culting the food in the manner of
culling in<trumen!s.

Insecr.—From the Latin, insectum,
which is formed from secare to cut.
The generic name of small animals
whose body i3, as it were, divided
or cut into several parts; as the
chest and belly. Insects have
neither a cireulaling apparatus, nor
vertebree ; but they possess an ap-
paratus for breathing, have jointed
extremities, and gencrally have
wings.

IstercosTaL.—From the Latin, inter,
between, and costa, a rib. ‘That
which is situate between the ribs.

IsreErvaL.—See External.

InTussuscerrion.—From the Lntin,i
intus, within, and suscipio, I re
ceive. The mode of increase pecu-
liar to organised bodies.

Iscaiaric.—From the (sreek, tschion, ’
the haunch. An epithet applied to
parts connected with the haunch.

Iscinum, —The hip bone—the seat |
bone.

Istimus.—Latin, Formed from the
Greek, isthmos, a narrow tongue of |
land, joining a peninsula to a con-
tinent. Analomists have given the
name isthmus faucium, isthmus of
the fauces, to the struit or passage
between the moath and pharynx. g

Juxrarosition.—From the Latin, juz-

A plate, or thin
piece of metal or bone.

Lasmivg.—Latin. Plural of Lamina.

Larynx.—From the Greek, larugz, a
whistle. The apparatus of voice.
It is situate at the superior and an-
terior partof the neck; and at the
top of the trachea, with which it
communicates.

Levaror.—A muscle whose office it
is to raise or elevate certain parts.
[agamenT.—Fiom the Latin, ligare,
to tie. A name given to fibrous
stiuctures, which serve to unite

bones, and forin articulutions,

Lone.—A round projecting part of an
organ.

Lumpar.—Relating to the loins,

Lymrn.—A name given to the fluid
contained in the lymphatic vessels,
and thoracic daet of animals.

Lysmpuaric—Partaking of the nature
of lymph. Relating or belonging
to lymph.

Mavrar—( bone. )—From the Latin,
malum, an apple ; so called from
its roundness. The cheek bone.

MavrEus.—Latin. A hammer.

Mammaria.—From mamma, a breast.
Animals that suckle their young.

Mammarocy —From the Latin, mam-
ma, breast, and the Greek, logos, a
discourse or treatise, That part of
Natural History which treats of
mammiferous animals.

ta, near to, and ponere, to place.! Maumary.— From the Latin, mamma,

The mode of increase, proper to
minerals, which is by the succes-

a breast. Belonging or reluting to
the breast.

sive addition of new matter on the$ Mamamirern £ —From the Latin, mam-

outside of that which already ex-
isted. Il is opposed to intussus-
ception.

Lapyrista,—From the Latin, labyrin.

thus, which is formed (rom the Greek | MaTer.—Latin.

ma, a breast, and fero, I carry.
Animals that have teat=.
Mamsurerovs—Belonging or relating
to mammifere,
Mother.

laburinthos, a place full of turnings,; Mearus.—Latin. A passage.
the exit of which is not m:sil_v dis-} MepvLra.—Latin. Marrow.

coveraible,

Anatomists have given] Memsrana.—Latin.

A membrane,

this name to the aggregate of parts,} MemsrANE.—A name given to differ-

constituting the internal ear.
Lacurymar.—From the Latin, lacry-
ma, a tear. Relating to the tears,
Lacnryuaria—~Latin. Belonging or
relating to the tears.

ent thin organs, representing spe-
cies of supple, more or less elastie,
webs,

Mempraxovs, or Membraneons.—Be-
longing to membrane.
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MesenTERY.— From the Greek, mesos,
in the middle, and enteron, an in-

its being the acidifiable base of

nilric acid, .

testine. A term applied to several { Nurririon.—The function by which

duplicatures of the peritonenum,
which maintain the different por-
tions of the intestinal canal in their
respectivesituations; allowing, how-
ever, more or less mobility.

MesextER1c.— Relatin g tothe mesen-

Lery.

M eracarrus.—From the Greek, meta,
after, and kurpos, the wrist. That
pait of the hand which is between
the wri-t and fingers.

Merararsus.— From the Greek, meta,

the various organs receive the no-
tritive substances, to re-
pair their losses and maintain their
strength.

} OsLoxGaTA. — Latin.  Elongated —
Img-theued.
Oescura.—Latin. Dark— obscure.

(Esornacus.—From the Greek, vis, 1
carry, and phagd, I eat. The gul.
let. A tube leading from the mouth
to the stomach for the transmission
of food.

afier, and farses, the instep. That | Ovracrory.—From the Latin olfactus,

part of the foot which is between |
the instep und toes.
MrrroroLoGy. — From the Greek,,
metedros, a meteor, and loges, a;
discourse. The natural history of
the atinosphere.
MisEraLocy.— From the Latin, mine-

the smell, That which belongs or
relates to the sense of smell,
OreicvrarE—TLatin. Orbicular,
Oreir.—From the Latin, orbis, a cir-
cle. The circular cavities are so
called, which lodge the organs of
B'IghL

ra, a minerul or mine,and the Greek } Orean.—From the Greek, crganen,

logos; a discourse. The natural his-
tory of minerals,

Mitrar —Of the form of a mitre, or
bishop’s bonnet, The name of two
valves of the heart.

Movrar.—From the Greek, mulos, a

an instrument. Part of an orga.
niscd being, des'ined to exercise
some particular function; for ex-
ainple, the cars are the organs of
hearing, the muscles are the organs
of motion, &e.

millstone or grindstone; or from | Organic.—Relating to an organ,
the Latin, molo, I grind. Thit}Orcaxisep —Composed of ergans;

which bruises or grinds. The name
of certain teeth.

hav'ng a mode of structure,
Os.—Lalin. Bone.

Movar Teeru.—The grinders. Jaw } OssiFicaTion.—From the Latin, os, a

teeth,

Movrrusca.—From the Latin, mollis,
soft. A class of marine animals
without vertebrae, which have blood
vessels, a sginal marrow, and a sim-
ple body, without articulated limbs.

Movrvuscous.—Relating to Mollusca.

Moror. That which moves, or

MorTive. { gives the power to move.

Mryoria.—From the Greek, mus, a
mouse, and ops, sight. Because
mice were supposed to bual:url-£
sighted. Nearsightedness.

Nanregs.—Latin, ' The nostrils.

Nasar.—Relating to the no=e.

Nirtrocen.—From the Greek, nitron,
nitre, and gennad, I beget. Tha}
name given to azote on account of

bone, and facere, to make, The

formation of bone.
I‘:"W"""“"£L=11.iz'.t. Oval.

OvaLe.
OxveEx.—From the Greek, oxus, acid,

and geinomai, I engender.— The
generator of acid,as it was believed
to be exclusively, when this name
was given to it. A gas which con-
stitutes about one fifth of our at-
mosphere; which is necessary to
the respiration of animals, and con-
sequently indispensable to animal
life. But it cannot be breathed
alone for any considerable time
with impunity, requiring to be
mixed with about four parts of
nitrogen or azote, as is the case in

ey e il
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our atmosphere, to render it suit-} abdominal cavity, and covers entire-

able for respiration. ly or in part all the organs con-
Parari.—Latin, (The genitive case! tained in it, and by folds, maintains
of palatum) The palate. them in their respective relutions.

Pavrerrar.—From the Latin, pulpe-{ The peritonenm is a sort of sae
bra, the eye-lid. Belonging or re-; without aperture, which covers the
lating to the eyelid. abdominal organs, without contain-

Paxcneas.— From the Greek, pan,ull,7 ing them within it; the internal
and kreas, flesh, that is, quite fleshy.} surface of this sac is smooth, and
A gland deeply seated in the ab-3 lubricated by nscrous (watery) fAuid.
doinen, which resembles the sali- { Perrovs.—From the Greek, petra,
vary glands in its stracture, and a rock,a stone. A part of the tem-
has been called the abdominal sali-;  poral bone, which contains the in-
vary gland. 1tis this part of the! {ternal organaofhearing, is so called
calf which is called, in common from_resemb'ing a stone in hurdness.

language, the sweet bread. Puarances —The plural of Phalanx.
Paxcreatic.—Relating to the pan-{ Puaraxnx.—From the Greek, phalagz,
Creas. a file of soldiers. The bones com-
Pariure—FPlural of Papilla. posing the fingers and toes. They

Parieres.—From the Latin, paries, a; are named first, second, and third
wull. A name given to parts, which phalangrs.
form the inclosure—the limits of{ Puarvynx,—From the Greek, pharugz,
different cavities of the body. the pharynx. The swallow. The

PariLLa.—Latin. A nipple. A name superior opening of the (Esophagus,
given to small eminences, which { Pnexomenon.—From the Greek, phai.
appear to be formed by the ulti-} mnomai, I appear. Appcarance; visi-
mate expansion of the vessels and{ ble quality.
nerves. Puesomesa,—FPlural of Phenomenon

Parorin.—From the Greek, para,]Puicosorny —From the Greek philed,
about, and ons, the ear. The paro-} 1 love, and sophia, wisdom or
tid gland is the largest of the sali-} knowledge. A clear and distinet
vary glands, seated under the ear,{ knowledge of things. The pursuit
and near the angle of the jaw. of truth,

Paterva.—Latin. (The diminative|Paysiorocy.—From the Greek, vhu-
of patina,a dish, so called from its si+, nature, and loges, a discourse.
shape.) The knee pan, The science which treals of the

Peivis.—Latin. A basin. The name | functions of animals or vegetables,
of the bony structure at the lower} PorTa.—Latin, A gate. The part
part of the trunk, which forms the { .of the liver, where its vessels enter
in erior boundary of the abdomen,} as by a gate. The vena porta is a
gives support or place of foundation}  wvasculir apparatus, which conveys
to the spinal colomn, and affords! blick blood to the liver.
points of artienlation for the thigh} Prenension.—From the Latin, pre-
bones, constituting the hip-joint. dendere, 1o lay hold of. The pre-

Pericarpivyr.—From the Greak, ;ﬂﬂi,i hension of aliment consists in lay-
around, and kardiu, the heart, The! ing hold of, and conveying food
pericardium is a membranons sae,{ into the mouth,
which envelopes the heart, and the | Prespyoria.—From the Greek, pres-
arterial and venous trunks that pass|  bus, an old man, and ops, an eye—
from, or into it. Longsightedness.

Peritroxeum —From the Greek, peri,} Primern.—From the Latin, primus,
around, and feing, 1 stretch. A{ first. An elementary book—a first
serous mu;nhrnna which lines the} book.

10
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- Process,—From the Latin, procedo, 1
go before—an eminaﬁwg bone—

an apophysis,

Pupis.—The anterior and middle part
of the pelvis. 4%

Purmovany.—Bélonging or relating
to the lungs.

Puxcra.—Latin, Plural of punctum.
Points,

Pviorvus. —From the Greek, pule, a
ate, and ovres, a guardian. The
ower or right orifice of the stomach

Raprar. — Bilonging or relating to
the radius. »

Rapiws.—Latin, A spoke—go called
from its shape—one of the bones of
the fore.arm.

Ramoscu.e.—From the Latin, ramus,
a branch, A diminutive branch.
Recepracurum.—Latin. A recepta-

cle—a reservoir,

Rexar.—Belonging or relating to the
kidney.

Remina.—From the Latin, rete, a net.
The essential organ of vision: on it
the images of objcets are impressed,

Rorator.—From the Latin, rota, a
wheel. A name given lo muscles,
which turn the parts to which they
are attached on their axes.

Rorura.— The patella.

Reruxpum. .

Pt $ Latin. Round.

Sacrar.—Relating to the sacrum.

Sacrum-—The bone which forms the
posterior part of the pelvis, and is a
continvation of the vertebraleolumn.}

SaLva.—Spittle.

SavLivany,—Belonging or relating to
saliva.

Sar.—The nutritious liquid, or blood
of plants.

Scarura.—The shoulder blade.

Science—[rom the Latin, scientia,:
knowledge. Any art or species of
knowledge, arranged in order, or
on some plan.

BeLerorica —From the Greek, skle-
rod, I harden. A hard, resisting,
pearly white, opaque membrane,
which forms the posterior four
fifths of the external coat or cover-

ing of the eye ball.

i

SecreTion.—From the Latin, secer-

nere, o separale. ‘The organie
functions of the several g by
which they separate from the blood
the materials which they respective.
ly demand for their several purposes:
each organ aceording Lo ite peculiar
structure, differs from the rest, and
hence we have the formation of the
different fluids, as bile, saliva, milk,
&ec. The fluids thos elaborated or
separated from the blood are also

termed secretions.

Sexse.—~Tlhe faculty of receiving im-

pressions from external obj

SensisiiTy.~The ability or facolty of
receiving impressions from sur-
rounding objects, and being eon-
scious of them.

Sixvous.—Relating or belonging to a
sinus, Partaking of the nature of
a einus.

Sinus.—Any cavity, the interior of
which is more expanded than the
entrance ; in this respect, being the
reverse of a fossa ; which see,

SgeLeton.—From the Greek, skells,
I dry. The aggregate of the hard
parts of the body, or the bones.

Sgin.—The dense, elastic membrane,
which envelopes the body. It con-
sists of three layers or lamin=;
the derma, the epidermis, and rete
mucosum, the last being sitnate be-
tween the other two. The coluor
of the different races of men de-
pends upon the colour of this rete
mucosum, (mucous net;) the other
two layers being alike or nearly so,
in the whole human family.

Sruesoin.—From the Greek, sphen, a
wedge, and eidos, resemblance—a
bone, situate on the middle line
and at the base of the cranium. [t
articulates with all the other bones
of the eranium ; supports them, and
strengthens their union, acting very
much like the key-stone of an
arch. '

Stares.—Latin. A stirrap. The in.
nermost of the small bones of the
ear, so called because it resembles a
stirrup.
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Sternusm.—From the Greek, 'sttrrulp
sulid, The breast bone.
Suscraviax.—From the Lalin, sub,
under, and clavis, the clavicle.
That which is under the clavicle.
Suscuraneous.—From the Latin,sub,
under, and cutis, the skin. That
which is under the skin. §
SusLinguar.—From the Latin, sub,
under, and lingua, the tongue.
That which 1s under the tongue.
Svsmaxiteary.—Fromthe Latin, sub,
under, and mazilla, the jaw., That
which is under the jaws.
Survre.—From the Latin, suo, I
A kind of immoveable n.r.E

stiteh.
ticu'ation or juint, in which the
bones unite by means of serrated

edges, which are, as it were, dove.

tailed into each other. The artica-

lations of the bones of the cranium

are of this kind.

SyuueTRicaL.—From the Greek, sun,
with,and metron, measure. A term
applied to those parts of the buody,
which if seated on the middle line,
may be divided into two equal, and’
perlectly like halves: or which, if
situate—the one to the right and
the other to the left of this line—
hive a gimilar conformation, and a
perfectly analogons arrangement.

Syxcore.—From the Greek, sugknptd,
I fall down. Fuiuting——cu:nplctul
loss of sensation and motion, with
con<ilerable diminution or entire
suspension, of the pulsations of the
hearl and the movements of respi-
ration. Hence, syncope resembles
death.

Synovia —From the Greek, sun, with,
and don, an ege. The lubricating
fluid of the joints, which nnnhlusE
the surfaces of the Lones and ten-
dons to glide smoothly over each
other.

Svstem.—From the Greek, sun, to
gether, and istemi, I place. An
arrangem-nt according lo some
plan or method.

SystoLE —From the Greek, sustells,
I contract. The contraction of
the heart, by which it gives im-

pulse to the blood or causes its pro-
gression in the blood vessels. It
is opposed to the diastole of this
organ.

Tansvs.—From the Greek, tarses,
any row, the sole of the foot. The
posterior part of the foot, which, in
man, consists ot seven bones, and
forms the heel and instep. A thin
plate of cartilage seated in the sub-
stance of the free edge of each eye-
lid.

Tears,—The fluid secreted by the
lachrymal gland, and poured be-
tween the globe of the eye and the
eyelids, to facilitate the motions of
those parts.

Texvon.—From the Greek, teing, I
stretch. Strong, white, fibrous,
cords, which connect the muscles
to the bones which they move. The
tendons may be considered as so
many cords, for transmitling the
motion of the muscles to the bones
or levers.

Texvivous.—Belonging to, or parla.
king of the nature of tendon.

Taorax—From the Greek, thiraz,
the chest. It is bounded posteriorly
by the veriebre; laterally, by the
ribs and scapula; anterior'y, by
the sternum; above by the elaviele;
and below by the dinphragm. It
is destined to lodge and protect the
chief organs of respiration and cir-
culation :—the lungs and heart.

Tuoracic,—Belonging to the thorax.

Timia.—Latin. A flate. The largest
bon: of the leg is so called.

Tissur —From the Latin, texere, to
weave. The interlacemcnt or union
of many things which form a body,
as threads of flux, silk, wool, &c.,
of which cloths and =tuffs are made.
From anulogy,the term is employed
in anatony to describe the sub.
stances of which the organs of
animals in general, and of man
patticularly, are formed, and which
result from the interlacement of
fibres. It is applied to the different
kinds of organization of the body,
as, for example, the muscular tissue,
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" Tympraxum.—Latin.

120 - PHYSIOLOGY:—GLOSSARY.
osseous tissue, meaning the struc. atts of the bod the heart.
ture of which the muscles, aud !i‘huy are found w there are
bones are composed. arteries.

TracuEs,—From the Greek, trachus, } VELum~DLatin. A veil.
rough, and arteria,an artery, which { Vexous —Relating to the veins.

is furmed from aer, air, and terein,
to keep. The canal which conveys
the air to the lungs. The wind-
pipe.

Tricusrip.—-From the Latin, tres,
three, and cuspis, a point— havin
three lM:FMThxe; P':hree uulvegn
gituate in the right auriculo.ventri-
cular opening of the heart are thus
named.

Tunica.—Latin. A tunic; a coat or
covering of an organ.

A drum. The
drum of the ear.
mPANL—(Genitive case of tympa-
num.) Of the drum of the ear.

Uwna.—The bone of the forearm,
which forms the prominence of the
elbow, during the flexion of that
joint.

Urxar.—Relating to the ulna.

Unguirorm.—From the Latin, unguis,
a buman nail, and forma, shape—
Of the form of a nail.

VaLve.—From the Latin, valve, doors
—a small door. Any membrane or
doubling of membrane which pre-
vents fluids from flowing back in §
the vessels and canals of the ani-
mal b

VEin.— veins are vessels for the

couveyance of black blood from all

FIN

VestricLe.—From the Latin, veater,
a belly. A namegiven in anatomy
to various paris,

! VERmiFors.—From the Latin, vermis,

a worm, and forma, form. Worm.
shaped.

V:Rumumn,---ﬂehgmg or relating
to worms. The motion of the in.
testines is vermicular, that is, re-
sembling that of a worm,

VarTenra.— From the Latin, uﬂtcm.
to tu'n. This name has been
to each of the bones, whi
their union, form the vertebral :l'

spinal eolumn, vulgarly called the
back-bone.

Verresr.e.—The plural of vertebrl..

Venteprar.—Belonging to the ver-
tebrae.

Viscip. Glutinous; sticky; tena-

Viscous. sﬂmum

Viscuz.—Any bowel or entrail, or in-
ternzl part, as the heart, liver, longs,
pancreas, &c.

Viscera.—The ploral of viscus.

Vitreous—Resembling glass—glassy.

ZooLogy.—From the Greek, zéon, an
animal, and loges, a discourse.
That part of natural history which
treats of animals

ZooLoGisT.—One devoted to the study
of zoology.
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