Utrecht University Library

Age of the domestic animals : being a complete treatise on the
dentition of the horse, ox, sheep, hog, and dog, and on the
various other means of determining the age of these animals

https://hdl.handle.net/1874/30305



https://hdl.handle.net/1874/30305




[ oy » o~ ,/"-
3 =y oL\ OeC
D, ¥. van»"’ﬁﬂa.?n‘;, 2 /
il ;
Btretht,

Ack oF THE DoMESTIC ANIMALS

BEING A COMPLETE TREATISE ON THE

DENTITION OF THE HORSE, OX, SHEEP,
HOG, AND DOG,

AND ON THE VARIOUS OTHER MEANS OF DETERMINING THE
AGE OF THESE ANIMALS.

RY

RUSH SHIPPEN HUIDEKOPER, M.D.,

VETERINAKIAN (ALFORT, FRARCE) PROFESSOR DOF SANITARY MEDICINGE AND VETERINARY JURISURUDENCE, AMERICAN
VETERINARY COLLEGE, NEW YORK | LIEUTENANT-COLONEL AND S¢RGEON-IN-CHIEF NATIONAL GUARD
OF FPENNSYLVANIAG FRLLOW OF THE COLLEGE OF PUYSICIANS, PHILADELEHIAS
HONORARY FELLOW OF THE ROYAL COLLEGE OF YETERINARY SURGEONS,
LONDON ; LATE DEAN OF THE VETERINARY DEPARTMENT,
UNIVERSITY OF PENNSYLVANLIA, ETC.

ILLUSTRATED WITH 200 ENGRAVINGS.

e
_t’::-‘::.’;.,ll u ;‘-‘.‘.:._
&8

PHILADELPHIA AND LONDON

F. A. DAVIS, PUBLISHER,
. 1891.



Entered aecording to Aot of Congress, in ths year 1891, by
RUSH 8. HUTDEKOPER,
In the Office of the Librarian of Congruss, at Washington, D. C,, U. 8. A.

Philudelphia, Pa., 1. 8. A.
The Medical Bulletin Printing Houge,
1231 Filbert Street.




TO THE MEMORY OF

ARMAND GOUBAUX,

LATE DIRECTOR OF THE VETERINARY
SCHOOL AT ALFORT,

AND TO

GUSTAVE BARRIER,

PROFESSOR OF ANATOMY AND EXTERIOR AT THE VETERINARY
SCUOOL AT ALFORT,

THIS WORK IS RESPECTFULLY DEDICATED.

IN RECOGNITION OF THEIR SOTENTIFIC TEACHINGS, FROM WHICH
I HAVE LARGELY PROFITED ANT) DRAWN, AND IN SINCERE
APPRECIATION OF THE MANY COURTESIES I
RECEIVED FROM THEM WHEN A
STUDENT AT ALFORT,

THE AUTHOR.



|
L
|
lv i . v
|
I
|
x |
| |
|




PREFACE.

As an owner of horses and dogs, and later as a student,
practitioner, and teacher of veterinary medicine, the author has
constantly regretted the poverty of practical books on the
domestic animals, and has felt the want of accurate text-books
on many of the ordinary subjects concerning them. Upon the
age of the domestic animals there exist in Fnglish but incom-
plete and scattered writings; the best of them by writers of
the first half of the century, which have only been supplemented
in later years by short compends, or the publication of charts of
variable merit, with but a small amount of deseriptive matter.

The author has attempted to prepare such a book as he
feels would have been of interest and service to himself in his
association with animals as a layman, and would have aided his
studies and appreciation of the anatomy of the teeth, dentition,
and the means of determining the age. He hopes, also, that
this work will furnish, to students and veterinarians, knowledge
which will aid in surgical operations on the mouth.

In French, German, and Italian the literature upon this
subject is much more complete, and the articles in these lan-
guages are much better illustrated ; so that the author has drawn
freely in quotations and translations from the list of writers
found in the appended Bibliography, and has used many illus-
trations where he has not believed that new drawings would be

an improvement upon the older ones. Ile wishes to recognize

™)



vl PREFACE,

especially his indebtedness for many paragraphs which have
been freely translated, and for a majority of the illustrations on
the horse’s age, from Goubaux and Barrier; for illustrations on
the dog, from Girard; to text and the use of illustrations on

the hog, from Dr. Olof Schwartzkopff; and the use of illustra-

- tions on the human mouth, from the White Dental Manufac-

turing Company, of Philadelphia.

Rusm S. Huiegopeg.

Broapway, cor. Frriv-rairn STREET,
New Yorg, Oclober, 1891,
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~D, F. van Esveld,
Utrecht,

Age of the Domestic Animals.

INTRODUCTION.

AGE is defined by Webster as “ the whole duration of a
being,” or *“that part of the duration of a being which is
between its beginning and any given time.” Tt is not to be
confounded with the term as applied to the various periods or
cpochs of an animal’s life, as the juvenile, adult, and senile,
which correspond to organic metamorphosis of distinet character
and to a marked change in the degree of functional activity,
The age of the domesticated animals is a matter of great impor-
tance in agricultural commerce, as, in the limited period during
which each of them is individually useful, a comparatively short
time diminishes greatly the extent of usefulness to which each
can be put, and consequently lowers its value as an investment.
The means which enable us to judge the age of an animal are
based upon eertain anatomical and physiological changes which
oceur in the course of the development of the newborn to the
adult animal, and in the deterioration of it from its period of
perfection to the decrepitude of its last years. These changes
are constant, and, while the animal retains its general form and
the tissues are chemically identical, there is a constant renewal
of the molecules, which is rapid early in life and slower later.
Age can be divided into three periods: First, juvenile, or the
period of growth, which, extends from the birth of the animal
to its full development, during which it is gaining in size, in
strength, and in intelligence, and is constantly increasing in its
qualities and value. Second, adult, or the stationary period ; in
this the animal is atits best; it has every organ complete in size
and perfect in function, working in perfect harmony with the
rest of the body; its intellect has the most complete control
over its perfectly organized muscles, digestive tract, and other

: (1)
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apparatuses, and it is capable of its best and greatest worl ;
in this stage there is an equilibrium established between the
waste and repair, and the activity of composition is equal to
that of decomposition. Third, senility, or old age, the period of
deterioration ; during this period the animal may have the
strength of previous years, it may be capable of as great efforts,
and from experience may even display greater intelligence ; for
specific purposes the animal may at this time be capable of ren-
dering cven greater service thau it could have given when
younger, but its efforts now demand a waste of tissnes no longer
capable of rapid repair, and continual drains on its organs alter
them in size and depreciate them in function, and the whole
animal cconomy undergoes a steady deterioration in usefulness
and value.

These periods may be called that of growth, the stationary
period, and that of decline.

The veterinarian is the expert referee in all questions of
age, and any addition to our knowledge in regard to it needs
no apology.

If animals lived a perfectly cquable life, the changes which
take place in their form and character would be regular and
easy to appreciate; but, from overwork, from the alterations
produced by excessive food, want of food, or hrritant substances;
from the cffects of variable surroundings, at times trying on the
constitution, at other times rendering the external tissues deli-
cate and sensitive to exposure, the wear and tear on them is
irregular, Excessive work in one animal and want of food in
another open casy avenues for the ravages of time, which would
not show on one which was better nourished and better cared
for. The well-bred colt training over fast miles from a yearling.
and the great dranght-horse hauling a load of several tons in
our large cities, demand excess of food for their herculean tasks.
The greater quantity of food overtaxes the organs in proportion,
and, in the same number of years, one animal may live double
that of another in nsefulness and functional activity.
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- We' judge the age of an animal from its general aspect.
from the various changes in the conformation of the body, both
external and internal, and from the functional activity of its
various organs. All of these are to be examined in detail, and
the synthesis of the result usually gives us an accurate indica-
tion of its age. The most important details in judging of the
age, especially in the horse, are found in the teeth. We find
the wear and tear of these organs directly in relation to the
amount of aliment which they have had to handle, and the
amount of aliment directly in relation to the number of years
which the animal has lived ; taking always into consideration
that the energetic dranght-horse and the rapid race-horse, which
are obliged to do excessive work, will have their organs more
rapidly modified by the excessive nature of the work which they
are obliged to perform. '

- In the ox and sheep, again, the teeth are of great value in
Judging of age, but the epidermic products in the shape of the
horns are also important factors after they have become adult,
In the dog, the teeth are valuable in indicating the age of young
animals, but in older ones we find that the variable mode of
life to which these animals are subject so modify these organs
that they are of little value, and in them we must look to altera-
tion of the epidermic appendages of the skin, and to conditions
in their general aspect, for our best guide.

In very young animals there is a decided disproportion be-
tween the length of the legs and the size of the belly and the rest
of the body, which varies with the species, the habits, and apti-
tudes of the animal. Tn the herbivora, where the young follow
their mothers to pasture and suck the udders standing, the legs
are long and eapable of holding the animal immediately after
birth; the young see well and have the intelligence to avoid
ordinary dangers from the first day. In the carnivora, on the
contrary, whose search for food is often at a great distance, and
so fatiguing that the young could not follow the mother, the
young are born with legs too short for use and with closed eyes;
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which force them to remain quietly in their nests while their
mothers are away, and until they have acquived considerable
force and strength. In all species the young are born with a
short down over the body, which serves to protect them {rom cold
and wet; i’ the animals ave pigmented, this is lighter in color
than the coat will be later. The brain and head are always
large, and overhang the little faces. The digestive tract is well
developed, and frequently gives the belly a swelled appearance.
The tissnes are soft; the bones, scarcely formed, are flexible;
and while, on the one hand, they may favor deviations and de-
formity, on the other they allow of considerable displacement
in the helpless animal without injury to it; the liver is enor-
mous, {rom its activity in intra-uterine life; the lymphatic
ganglia are large, as are the thymus glands and supra-renal
capsules ; the ventricular portion of the heart and the arteries
exceed the veins in size; the lungs are well developed, the
kidneys the same, aud the nervous system is relatively ex-
cessive in size, while the organs of generation may be almost
rudimentary.

The functions of the organs are in co-relation with their
development.  That of digestion is most prominent, and, in-
deed, is the first and only one in the very yvoung animal, for
which it uses its intelligence to direct voluntarily, searching
and crying for food almost as soon as born, to find, at the
teats of the mother, the nutrition which was interrupted at
the rupture of the umbilical cord. Digestion and assimila-
tion of food take place rapidly; the circulation of the blood is
frequent ; the sceretion of saliva, pancreatic fluid, and bile is
active, while the excretion of waste matter is small. The rapid
chemical changes in the tissues of the very young is productive
of a high body temperature.

The function of relation is somewhat limited in the young
herbivora, which, however, see, can guide themselves, and move
considerable distances; the sense of hearing and taste is de-
veloped, while that of smell is almost abhsent. In the young
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carnivora, on the contrary, the function of relation is limited at .
first to the search for and sucking of the mother’s milk.

As the animal gets older its parts become more harmonious.
In the herbivora the body grows in all directions, the legs be-
come larger without lengthening proportionately, the head
elongates, the chest develops, and the belly recedes, until the
young has attained the form of the adult animal. This de-
velopment can be guided, hastened, and aided very materially
by judicious feeding and care on the part of man. In the
young carnivora the legs clongate after the other changes in
development have commenced.

As the animal grows the large intestine increases relatively
in size, the liver and kidneys diminish, the venous system in-
creases, the nervous system develops relatively much less, while
the generative organs and the special senses become perfect with
complete development of all the organs, and the establishment
of their perfect functional activity. The points of conformation
and character which distinguish the male from the female
become marked, while in the very young they were searcely
appreciable,

In the adult or stationary period, the animals show the
distinctive characters of their species, race, family, and in-
dividuality. The bodies are harmonious, the bones are solidi-
fied, the organs are capable of auxiliary work, and may either
be used to produce force or as store-houses of latent force, in the
form of flesh, to be consumed and converted into force at a later
time. At this period the sexual organs are at their best, and
the sexual desire is most active.

In the senile or period of decline, the rounded lines of
the beautiful adult animal disappear, the bony points of the
skeleton become prominent, the back drops down, the skin
becomes dry and loses its elasticity, the hairs turn white, the
head becomes long and pointed, the eyes sink, the muscles
atrophy, the tendons contract, and the bones are subject to
inflammations. The organs lessen in activity until they are
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unable to supply the tissues with nutritive matter equal to that
which is destroyed and thrown off, and the animal emaciates.
The functions slow; the senses are diminished and finally
become extinct.

As the determination of age, in all of the domestic animals,
depends primarily on the alterations which take place in their
teeth, and, secondarily, upon other signs and changes, the sub-
ject will be taken up in regular order: First, the study of the
dentition of the animal, the number and structure of its teeth,
and the manner of eruption and the alterations which they
undergo by use; then the various other organs which undergo
characteristic changes with age will be described,—the horns
and other epidermic products, the alterations of form and of
expression.

The species of animal will be taken up according to its
importance and value as an article of commerce.



THE TEETH.

THE teeth are described by Cuivier as “mechanical in-
struments in the vertebrated animals, at the entrance of the
alimentary canal, designed to seize, cut, tear, bruise. and grind
nutritive substances, before their transmission to the mouth,
pharynx, and the cesophagus.”

Professor Owen says: * They present many varieties as to
number, size, form, structure, position, and mode of attachment,
but are principally adapted for seizing, tearing, dividing, pound-
ing, and grinding the food. 1In some species they are modified
to serve as formidable weapons of offense and defense ; in others
as aids in locomotion, means of anchorage, instruments for
uprooting or cutting down trees, or for transport and working
of building materials.”

Chauveau says: *“Identical in all of our domesticated
animals, by their general disposition, their mode of development,
and their structure, in their external conformation these organs
present notable differences the study of which offers the greatest
interest to the naturalist, for it is on the form of its teeth that
an animal depends for its alimentation. It is the »#égime, in its
turn, which dominates the instinets and commands the diverse
modifications in the apparatus of the economy; and there re-
sults from this law of harmony so striking a correlation between
the arrangement of the teeth and the conformation of the other
organs, that an anatomist may truly say: “Give me the tooth
of an animal, and I will tell you its habits and its structure.”

All of the domestic animals have two sets of teeth: first,
those of first dentition, which appear at or soon after birth,
which are known as felal, temporary, milk, deciduous, or
caducous teeth ; second, those of the second dentition, which are
known as rep?acin.g, persistent, or permanent teeth.

(7
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The teeth of both dentitions are placed in each jaw so as
to form more or less of an arch, or horseshoe, the convex por-
tion forward and the open end facing toward the posterior part
of the mouth and throat. These arches are subdivided into
three portions, an anterior, a lateral, and an intermediate, and
in each section the teeth have characters which distingnish them
from the others, and distinctive forms which indicate the use to
which they are adapted.

In the anterior arch the tecth are sharp-edged, and are
adapted for cutting or nipping the food ; these are called incisors
(incidere, to cut), and are most characteristic in the herbivora.

In the intermediate section the teeth arve large, pointed,
and sharp, destined to tear the food or to serve as weapons of
offense and defense; these ave called tusks, tushes, fungs, or
canine teeth; they are most developed in the carnivora, which
tear their food. '

The lateral arches have broad, strong teeth, with flat sur-
faces, admirably fashioned for the grinding of the food, from
which they take the name of molars (molere, to grind), or
grinders. These are sometimes subdivided into premolars and
post=molars, or molars proper.

As the teeth on the two sides are symmetrical, for conveni-
ence of deseription zoologists have adopted the following formula
to indicate the number of teeth in either dentition or at any
given period of an animal’s life; it gives only the teeth on one
side of the mouth :(—

T = ineisors, T = tusks, M = molars.

Thus, for the permanent dentition of the horse :—

RT}Q:L?JL:‘ ; 1 j,l {_,M E, —20; both sides, 40,

Or, more simply :—



DENTITION IN THE HORSE.

[ Temporary,
Formula

| Permanent, .

THE horse has thirty-six or forty teeth, according to the sex
of the animal, which are divided into three groups,—the incisors,
the molars, and the tusks. In front are the incisors, to each
side the tush or canine teeth, and still farther back, on the sides,
the molars. (Iig. 1.) The first are used to grasp and cut the
food, the second to tear it, and the third to bruise and grind it up.
Following their position in the jaw, the teeth form a parabolic
curve, known as the dental arches, of which there are two,—one
in the upper jaw and one in the lower jaw, These arches are
again subdivided into three portions, an anterior and two lateral.
The ineisor teeth form the anterior part, in the shape of a half-
circle, convex in front. On each side, direetly behind the in-
cisors is a space, larger or smaller, according to the sex of the
animal, which ecorresponds to the intermaxillary and maxillary
bones, and extends to the lateral part of the dental arch. This
is known as the interdental space. It is plain and extensive in
mares, because they ordinarily do not have tush tecth; but when
they do, as in the male, it is divided into two parts, known as
the anterior and posterior. The latter, in the lower jaw, is
known as the bar of the jaw. Further behind, to the right and
left, forming, as it were, branches or sides to the dental arch,
are found the molar teeth.

In the adult animal there are in each jaw six incisors,
two tush teeth, and twelve molars, making a total of forty for
the horse, and, without the tush teeth, thirty-six for the mare.
In the colt there are twelve incisors and twelve molars, the
latter divided into rows of three above and three below on each
side. In the young animal the tush tecth do not exist. How-

)
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Fia. L.

Complete dentition of the horse. P, pincher teeth; I, intermedinte teeth
C, corner teeth: T, tush or canine teeth; 8 M, supplementary premolars; D M,
deciduous molars ; M P, permanent molars.
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ever, in the place where they will appear later, we sometimes
find small, rudimentary teeth with no defined shape. We again
sometimes find, both in the young and in the adult animal,
a more or less rudimentary premolar tooth, commonly known
- as the wolf tooth, which raises the number in the adult animal
to forty-four.

INCISORS.
INCISORS OF FIRST DENTITION.

The milk-teeth, known also as deciduous or feetal teeth, are
twelve in number,—six in each jaw, three on each side. The

Fia, 2.
A milk-tooth, A, posterlor face ; B, anterior face; O, profile.

middle ones are known as pinclier teeth, the next as the inter-
mediate teeth, and the outside ones as the corner teeth. They
are at first imbedded in the body of the bone, and covered by
the gum; but when they have protruded from the alveolar
cavities they form a half-circle, convex in front. Compared
with the permancunt teeth, they are shorter; they have a con-
striction in the centre which is known as the neck, which
divides them into a free portion or crown, and an imbedded por-
tion or root (Fig. 2). They are dead white, milky, or yellowish
white in color. The anterior face ot these teeth is convex in
both directions and roughened by little parallel, longitudinal
ridges and depressions, which, however, become worn off, and
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have a smooth and polished surface as the animal becomes older.
The posterior face is concave from above to below, and slightly
convex from side to side. The internal border of each tooth is
thicker than the external. In a virgin tooth (Fig. 3), or one
which is not worn by use, the free portion of crown is divided
from in front to behind and limited by two borders, one anterior,
«, and the other posterior, b, which are separated by a cavity
known as the cup, e.  The anterior border is the highest and
longest ; it is shaped convex transversely, and is the first portion
of the tooth to come through the gum. The posterior border is

T1G. 3.
Longitudinal section of a virgin milk-tooth in its alveolar cavity.

shorter and appears later, but soon reaches, however, the level
of the anterior border from the wearing dowu of the latter.
From the same cause the cavity or cup, which first existed,
gradually disappears. This is known as the leveling of the
teeth. The imbedded portion or root also contains a cavity,
known as the internal dental cavity, or pulp-cavity (o), which
protects the papilla or pulp of the tooth; but as the animal be-
comes older the tooth elongates by the growth of its imbedded
portion, and the internal cavity diminishes in calibre and is
nearly obliterated by a deposit of bony substance; at the same
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Fic. 4, b.

Temporary Incisors, front face. a, upper jaw: b, lower jaw. The roots are
uncovered to show their position in the alveolar cavities,

13
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Temporary incisors
po s

Fia. 6.

profile and table. In profile the roots are uneonvered to show
their position in thelr alveolar eavities.
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time the bone of the jaw increases in size, and the permanent
incisors form in them.

These develop behind the deciduons teeth, and are at first
separated from them by a bony septum, which, however, usually
becomes thinned, and the permanent tooth pushes the other out,

Fia. 6.
A, permanent incisor just before eruption ; B, deciduous ineisor in place.

but sometimes they come from an independent opening and
the milk-tooth remains in place.

The absorption of the bone, by pressure of the developing
teeth, is frequently attended by constitutional phenomena, loss of
appetite, sluggishness, etc., and I have seen it produce convul-
sions in a colt two and a half years old.

There is an old superstition that the period of eruption of
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the permanent incisors predisposes the animal to the contraction
of contagious fevers.
PERMANENT INCISORS.

The permanent incisors are six in number in each jaw, like
the deciduous incisors which they replace; they, like the latter,
are known as the pincher teeth, intermediate teeth, and corner
teeth. They are longer than the milk-teeth, are more of a wedge-
shape, have no constriction or neck separating the crown from the
root, and are of a bluish-white, instead of the crcam color of the
others. The permanent incisors (Fig. 7) are shaped somewhat

FI1a.7.
A virgin inferior permanent incisor. A, anterior face; B, posterior face ; C, proflle.

like an irregular cone, of which the base corresponds to the crown
or free extremity, and the summit to the root or the imbedded
extremity. They are curved ou their long axis, with their con-
vex face in front and their concave face behind, and they are
also somewhat twisted on their long axis; the pincher teeth are
slightly so, the intermediate teeth more so, and the corner tecth
sometimes make almost a decided S. The free portion, or
crown, is flattened from in front to behind, at the level of the
gums the two axes have about the same diameter, and the
root or imbedded portion is flattened from side to side.
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The anterior face, which is widest above, is flat from side
to side and convex from above to below. It frequently is
grooved by a little canal, which is most distinct on the free por-
tion of the tooth. The incisors of the upper jaw are more con-
‘vex than those of the lower jaw, and they frequently have two
little longitudinal canals instead of one. The posterior face s
convex and rounded from side to side and concave from above
to below. The internal border of the tooth is thicker than the
external ; this is more marked in the imbedded portion than in

Fia. 8.

O Bortnt o WApelor el Infeeiar Mtoiie(IAce PAFMANCHE MCIRo 1o

show the differential characters of the dental cup,
|
the free portion. The free portion, or crown, is flattened from
in front to behind, and is hollowed out by a cavity known as
the external dental cavity or eup. (Fig. 7, B and () In the
virgin tooth there is a border in front and a border behind ; the
latter is not so high as the first, but in old teeth these become
worn off until perfectly level, when the extremity of the tooth
takes the name of the table of the tooth. (Fig. 8, I, upper
extremity.) :

The external dental cavity (Fig. 9, @ a «), surronnded by

. 2
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b

Fia. 9.

Longitudinal and antero-posterior sections of permanent incisors, P, pinchers ;
I, intermediate ; C, corner; a a a, free extremities ; b b b, roots.

the cup of enamel, has an irregular, conical form, the base
toward the free extremity of the tooth itself and the point im-
bedded in the tooth toward its root, but inclined slightly toward
the posterior border, especially in the inferior tooth.



PERMANENT INCISORS. 19

This is sometimes a hollow cup, but it is frequently filled
with cement, making the free extremity, even in the virgin
tooth, in such cases perfectly solid. The cups in the inferior
teeth are less deep than those in the superior incisors.

In the incisors of the lower jaw the pincher teeth have a
cup with an average depth of 16 to 18 mm.; the cup of inter-
mediate teeth is 18 to 20 mm., and that of the corner teeth is
11 mm. to 13 mm. In the upper jaw the cup of the pinchers
is 25 mm. to 27 mm. deep; that of the intermediate teeth, 27
mm. to 28 mm. deep; and that of the corner teeth somewhat
less, 18 mm. to 20 mm. (Fig. 9, aaa; Fig. 12, ¢) The cups
in the lower teeth incline nearer the posterior border of the tooth
than in the upper ones. ‘

In the imbedded portion of the tooth there is a large canal
which holds the dental pulp or papilla, which is known as the
internal dental cavity. (¥ig.9,b; Fig. 12, P.) Examine Fig. 9,
and we find that this cavity occupies the centre of the tooth, in
the root, but toward the crown inclines toward the anterior face
and penetrates between the latter and the cup of enamel. As
the tooth becomes older this cavity becomes filled with an 1vory-
like substance, softer and darker colored than the rest of the
tooth, and when it appears on the table of the tooth, from the
wearing away of the crown, it is known as the *dental star.”

In order to understand clearly the various forms which the
table of the tooth assumes as it wears away, a series of sections
are shown in Fig. 10, representing the table as it appears from
the use of successive years.

A. The rubbing surface of the dental table is at first flat-
tened from in front to behind; that is to say, its transverse
diameter is greater than the antero-posterior, (Sections 1 and 2.)

B. Tt becomes oval; there is still a disproportion between
the extent of its two diameters, but the transverse diamecter
remains greater than the antero-posterior.  (Sections 3, 4,
and 5.)

(. It becomes rounded and its two diameters are ncarly
equal. (Sections 6 and 7.)
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Fia. 10,
Sories of transverse sections of the ri%ut-hmul inferior permanent incisors of

a five-year-old horse. A, forms flattened from in front to behind : B, oval forms 3
*, rounded forms ; D, triangular forms ; K, biangular forms,
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D. It becomes triangular and has three (3) borders, one
anterior and two lateral. The summit of the triangle looks
backward. (Sections 8 to 11.)

E. Finally the table surface is flattened from side to side.
(Sections 12 to 16.) This last form characterizes very old age,
and lasts for the life of the animal.

Girard designated this form of the tooth as biangular.
Distinetive shape in the dental table is much more regular, and
gives a more reliable source of judging the age in the pincher
teeth than in the intermediate, and morc so in the latter than in
the corner teeth. The same is true of the incisors of the upper
jaw, but it is rave that we examine the table of these as an aid
in judging age, cxcept in old animals from sixteen years to
twenty and over.

STRUCTURE OF THE INCISORS.

The study of the structure of the incisors of permanent
dentition furnishes valuable indications for determining the age
of the horse. This study is an indispensable adjunct for the
complete appreciation of the descriptions which have preceded,
and will allow us to understand better the peculiaritics of form
which we find on the table of the tooth in its changes from
year to year.

If we take as a type an inferior incisor at the moment of its
first appearance in the body of the jaw-bone, we find that it com-
mences as a germ, which consists of a sack (germ-follicle) into
the interior of which protrude two papille,—one superior, «, and
one inferior, b (Fig. 11), which look toward each other.

The first, the germ of the enamel (a), is of a conical form,
and is placed in what will become the dental cup.

The second, the germ of the ivory (b). depressed from in front
to Lehind, fills the cavity which hollows out the root of the
tooth. '

The surface of the first is destined to the formation of the
enamel of the tooth, which function it completes by the time
the tooth has appeared through the gum, when the papilla

disappears.
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The other, which forms the ivory or dentine, remains until
a more or less advanced period of the life of the animal, and
furnishes the tooth with its vitality.

In the interspace between these two papillary systems
is deposited the matter which constitutes the bulk of the tooth
(Fig. 11, d). This at first consists of a very thin, conical plate
hollowed out on the inside, and containing a deep depression
on its free extremity. Later,
the walls of the dental fol-
licle (Tig. 11, ¢) are trans-
formed into the alveolar
periosteum. I we refer now
”. \;, from Fig. 11, where we find

a, the papilla of the enamel;
b, the papilla of the 1vory;
d, the plate consisting of the
deposits of these two papille,
—that is, the enamel and
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dentine  juxtaposited,—and
¢, the germ sac, which is to
become the alveolar perios-
teum, to Fig. 12, which is a
longitudinal antero-posterior
section of an inferior perma-
P 11. nent pincher tooth, fully
ntesChematio section of e et eeiror pmiars developed  (somewhat  en-
germ of the enamel; b, inferior papilla,—dental
Rolior germ ot the lrory st of che it larged), e iSRS the
enamel of the cup, surround-
ing this cavity, from which the papilla has entirely disappeared ;
P, the cavity of the ivory papilla very much diminished in
size; I, the dentine ocenpying the major portion of the tooth,
having developed on the inner surface of the thin plate which
we found in Fig. 11. In Fig. 12, at 7, which represents the
table of the tooth after the borders have been worn, we find a
separation of the enamel of the cup and the ivory enamel (Fig.

12, E E), which we find continuous in Fig. 11, d d.

BT A
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Three substances enter
into the structure of the
teeth, —one fundamental,
the dentine or the ivory,
and two covering sub-
stances, which differ from
each other very much, and
are known as the cement
and the enamel.

1. Tue Ceuenr (Fig.
12, € ().—The cement
forms the most superficial
layer; it is deposited di-
rectly upon the enamel over
the whole surface of the
tooth, and dips into the
cup, which it fills more or
less completely in different
subjects. Sometimes it is
excessively thin, 2 to 3
mm. ; at other times it is
from 10 to 15 or even 20
mm. in thickness. It is
generally thicker in the
lower teeth than in the
superior. MM. Chauveaun
and Arloing, in France.
and Mr. Mayhew, in Eng-
land, were the first to call
attention to the importance
of this in judging age.

It will be readily seen
that the size of the cavity
in the dental cup depends
greatly upon the amount
of the cement which is
deposited in it. It 1s

Fia. 12.
Longitudinal and nni,(-.m-Prmt.erinr section of per-
o

manent incisor (enlarged). A, anterior, F P, pos-
terior face: O, cement: E, enamel ; I, ivory, or den-
tine; T ¢, external dental cavity, or cup of enamel
lined with cement ; P, internal dental or pulp eavity,
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exceedingly rare to find excess of depth due to increased depth
of the enamel, which condition will, however, be considered in
the study of the abnormalities of the teeth.

The cement is a protecting layer which offers only a mod-
erate resistance to the {riction of food and other substances, and
disappears at an early date from the periphery of the tooth, while

Fia. 13

Cementation of the roots of tIl;]lg{(:{;rzéﬁfi\a.sf:lellml tables ; T3, roots in their
it persists in the cup of the tooth so long as the latter remains
on the table, where it forms a whitish spot, surrounded by a
band of enamel. (Fig. 10, 4, B,and (') The cement is shown
by microscopical examination to be a bony formation, secreted
by the alveolar periosteum (germ sack), and is not a transformed
ivory or dentine as given by Simonds.

It is found in greatest quantity at the crown or free
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extremity of the tooth; but in very old horses, when the teeth
have worn down to the roots, and the dentine, no longer pro-
tected by the enamel, offers a diminished resistance to the fric-
tion to which they are exposed, the irritation of the dormant
periosteum sets up a new secretion, and cement is thrown out
often in very great quantities to strengthen weak roots. As the
inferior incisors are the shortest, and the first to wear away, we
more frequently find the large masses of cement in the lower
jaw. We again find excessive deposits of cement around the
roots of the teeth when they have been loosened or irritated in
their cavities by the rough pressure of bits, or have been injured
by any accidental cause. This occurs most frequently in vicious
or playful horses which have the habit of biting roughly at
foreign bodies. We sce in this a wise provision of nature to
succor these important organs after accident, and from the
effects of old age.

9. Tue Exaxer (Fig. 12, EE; Fig. 11, outer surface of d).
—The enamel is the true protecting layer of the teeth. Under-
neath the cement it forms a sort of armor which covers the sur-
face of the dentine and forms the walls of the cup. It does not
reach the cavity of the pulp. It is thicker, and covers a greater
extent on the anterior face of the tooth than it does on the pos-
terior. (Fig. 12, EE) This furnishes an important factor in
determining the age of very old horses, when the tooth either
becomes triangular or biangular. In the wall of the cup the
enamel has about the same thickness throughout, although the
difference of a transverse or an oblique section may give a
deceptive appearance of a greater thickness at one point than at
another

The enamel has a wonderful hardness. While still inclosed
in the germinal sack it is readily cut by a knife and its elements
can be dissected into Z-shaped prisms. From the moment
that it is exposed to the air it becomes so hard that it will strike
fire from flint. As it is more resisting than the dentine, it
constantly stands in relief on the surface of the table of the
tooth.
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Hisrorogy.—The enamel is of epithelial origin, formed from
the superior papilla of the primitive follicle. On microscopical
examination it is found to be composed of an infinity of little
hexagonal prisms, intimately joined and directed obliquely to
the subjacent surface. The decpest layers lie immediately over
the peripheral lacunze of the denfine.

3. Tur FUNDAMENTAL SUBSTANCE, DENTINE, EBURNATED
Sussraxce, or tHE Ivory (Fig. 12, 7).—This constitutes the
major part of the tooth. It is produced by the inferior papilla
or pulp, has a decp depression in its free extremity for the dental
cup, and is covered by the enamel. It forms the walls of the
pulp-cavity. In the forming tooth, the dentine consists of a thin
layer juxtaposited to the layer of enamel formed by the superior
papilla (Fig. 11, ); but as the tooth develops, successive layers
are deposited on the interior of the first, and the ivory gradually
encroaches upon and diminishes the size of the papilla lodged
in the pulp-cavity until the latter entirely disappears.

The deeper layers have a darker color than the first, as in
their continual infringement on the vascular papilla they im-
prison a portion of its organic matter and blood-supply until
they have produced a complete atrophy of their progenitor.

This discoloration of the dentine we shall find later, on the
table of the tooth, under the name of the * dental star,” which
becomes an important factor in judging of age after cight years.
Strictly speaking, there arc two stars, but the posterior is very
rudimentary and of no practical importance. It is occasionally,
however, seen very distinetly.

In Fig. 14 we have a series of longitudinal antero-posterior
seetions of incisor teeth from horses of different ages, which
show the gradual diminution of the pulp-cavity from the en-
croachment of the dentine. The dentine toward the root of the
tooth is always of a darker color than that toward the crown.
The ivory is less hard than the cement, but much more resisting
than either the cement or the bone in which the tooth is imbedded.

HisroLoay.—The dentine is channeled by a multitude of
canaliculi, which radiate from the pulp and after frequent anas-
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Antero-posterior and longitudinal sections of i
of the pulp-cavity and the wearing of the free e

pincher teeth from horses of 3,5, 7

L 9, 15, 20, and

Fi1a. 14

isor teeth of horses of different ages, showing the gradual diminntion
stremity. 1, 2, & 4, 5, 8 7, and B are longitudinal antero-posterior sections of
25 years of age, showing the growth of the teeth at their roots: the progressive

wearing of the tables; the length and obliquity at different ages; the obliquity of the pulp-cavity ; the cementation of the roofs.

acunze under the deep layer of the enamel
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the free portion or erown of these teeth, which becomes worn by
friction with the hard substances which the animal takes as food,
and by the constant contact with the teeth of the opposite jaw.
After the high anterior and lower posterior borders of the virgin
incisors have been worn away the table is established. At fiyst
this consists, on each tooth, of an oblong plate, wider from side
to side, which is surrounded by the layer of cement directly
covering the peripheral layer of enamel ; inside of this is found
the zone of yellowish and softer dentine, usually somewhat de-
pressed on account of its lesser resistance to friction: in the

Fic. 15.
Transverse section of an inecisor tooth, Inferior, right side. A, anterior:

13, posterior: Fl, peripheral enamel; 1/, central enamel ; O, peripheral coment ;
%, central cement ; 1, ivory, or deuline, (Enlarged,)

middle, the central enamel or border of the cup surrounds the
variable quantity of cement which may be deposited in it.
(Fig. 10; Fig. 12, 4; Fig. 15.)

As the table gradually encroaches upon the wedge-shaped
tooth (Fig. 16), it becomes proportionately narrower in its trans-
verse diameter, and as it becomes oval in shape the cup is found
nearer the posterior border of the tooth instead of in the centre,
The dental star, or dark-colored dentine which takes the place
of the papilla, now appears between the cup and the anterior
border of the tooth (Fig. 12, P; Fig. 10, B.). A still further
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destruction from wuse brings the table to the middle of the
original tooth ; when it assumes the round form, the cup of
central enamel has disappeared, and the dental star is now mid-
way between the anterior and posterior borders.  (IFig. 10, ()

Still further use brings the triangular form, and finally the
biangular; in these two forms the dental star gradually becomes
larger, and, at times, when the papilla has not been entirely
replaced by the dentine, a cavity is found which, by the un-
informed, has been mistaken for the eup (Fig. 10, " and D), but
should not be, as there is no surrounding enamel.  Figwe 16
shows the forms at the various parts of the original tooth.

Tae DirectioN or THE INCISORS.—
The direction of the incisors, or the posi-
tion which they hold in regard to the jaw,
is to be studied first in profile, considering
the relative angle which the incisors of
the upper and lower jaws have to cach
other; and second, in face, considering the
position which they hold in regard to the
median line.

Dirgcrion or tHE Prase or Con-

- rAct oF THE Two Jaws (lig. 17).—In a
young horse the incisors meet and form
an arch which, if viewed in profile, rep-
resents the half of a circle; so that a

F1a. 16.
tangent drawn from the point of contact Scheme of sections of wedge-

shuped incisor,

of the two jaws is perpendicular to their
tables. DBut as the progressive wearing of the table brings
it nearer to the roots of the teeth, the half-circle changes to
the form of an ogive, which becomes more and more acute
as the surface of contact, which is displaced above and below
parallel to itself, extends gradually from the primitive diameter.
Consequently the tangents, a ¢, ¥, e, drawn from the new
points (a, b, ¢) of contact of the arches, are no longer perpen-
dicular to this point, but tend to become parallel.

As the angle of incidence of the incisors increases in
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obliquity with age, and the horizontality of their arches in-
dicates approximately the degree of the alteration,—excepting,
of course, certain abnormal changes to be studied later,—we
have in the profile of the Jaw a valuable factor by which to
Judge of the age of the horse.

DirecrioNn 1v REGarp 1o T MEeDIAN LINE (Fig. 18).—
In the young horse, the crowns of the six incisor teeth widened
from side to side, while their roots are flattened in their trans-

Fra. 17,
Arch ol the ineisors, uncovered to show their successive plancs of contact,

verse diameter, cause the teeth to take a position on the end of the
Jaw like the ribs of an open fan. They diverge from the alveo-
lar cavities, in which they are imbedded in the bone, toward the
circumference formed by their crowns. But, as age advances,
the crowns become worn off, and the teeth are pushed farther
and farther out of their cavities. The roots, which were at first
almost in contact with each other, gradually separate and widen,
while the circuniference constantly diminishes as the tecth
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become worn down, until they assume a parallel position, and
finally converge, instead of diverging, at their free extremitics.
The intermediate teeth become separated from the pinchers on

the one side, and the corner teeth
become separated from them on
the other, until a distinct space
is visible between them, which is
filled by a pale gum.

En vésumé in regard to the
general direction of the ineisors :—

1. The incidence of the
arches acquires a greater obliquity
with age. 2. Their inenrvation
and their transverse diameter di-
minish. 3. The teeth, at first di-
verging from their roots, become
parallel and finally converge
toward their free extremities.

THE TUSHES, TUSKS, CANINE TEETH.

The tushes are four in num-
ber in the adult horse; they are
rudimentary or absent in the
mare. In certain sections of the
country superstition has attributed
sterility to mares provided with
them, which is, however, abso-
Intely unfounded.

The superior tusks are placed
one on each side of the upper in-
terdental spaces, at the point of
union of the superior maxillary

Fia. 18.

Incisors of the two jaws (roots un.
covered), seen by their anterior face to
show their direction in regard to the
median line,

and intermaxillary bones. The lower ones are placed on either
side of the maxilla, always closer to the incisor teeth than those
of the upper jaw, so that they are invariably in front of the latter.

The canine teeth are curved in their long axis with the
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concavity backward, and they project slightly outward. The
external face is covered with small, longitudinal, parallel stria-
tions, The internal face has a conical eminence pointing toward
the free extremity of the tooth and separated from its borders by
deep gutters. The tusks have a pulp-cavily relatively much
larger than that of the ineisors, which, however. also becomes
filled with a discolored dentine as the tooth advances in age.
As the tusks become used they show in their centre a dental
star, which sometimes is very dark in color. *While the tusks

B

Fia. 19, Fie. 20,
Upper right-band canine tooth ol a horse, Longitudinal anterv-posterior section of a
AL external face ; B, internal Tace. horse's eanine tooth. U 8, superior canine:

I, inferior canine,

may bes subject to much use from the friction of food, the
tongue, lips, and the bit, they are always prominent, even in
very old horses. Goubaux and Barrier have seen one case in
which the tusks of the upper and lower jaw were in contact.

STRUCTURE.—The tusks are composed of ivory or dentine,
inclosing a pulp-cavity and surrounded with enamel.

There are no temporary tusks in the horse, although small,
rudimentary spicula sometimes are found before the permanent
teeth appear,
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PREMOLARS—WOLF-TEETH.

Tuese teeth, which were first deseribed by Daubenton, are.
not found in all horses.  They occur much more frequently in:
the upper jaw than in the lower one, and are rarely found in
both in the same animal.  Girard says that they usually appear
about the tenth month, and drop out at the time of the eruption
of the permanent molars. The alveolie are usually directly in
front of those of the first molars. They are, however, frequently
a half-inch or more in front of the others, and often remain until
the animal has reached an advanced age. Their presence ren-
ders the dental formula slightly variable (forty-four for the horse
and forty for the mare). The wolf-teeth arve elongated and
slightly curved on their long axis; they resemble a good deal
the incisive teeth of the carnivora, from which, perhaps, comes
their common name. Their roots are unicuspid. Girard de-
seribes  supplementary post-molars, which, however, are not
recorded by other authors, and were probably anomalous teeth.

MOLARS.

The molars fill in the sides of the dental arch; like the
incisors, they appear in two groups,—the temporary and per-
manent teeth. .

MOLARS OF FIRST DENTITION.

The deciduous, temporary, mill, ox molars of fivst dentition,
are twelve in number,—six in each jaw, three on each side.
By some curious error, the father of veterinary anatomy, Carlo
Ruini, 1598, and his immediate {ollowers, considered that there
were but eight temporary molars, '

These teeth are strong, short, and have the general form
of quadrangular prisms, except the first in each row, which is
triangular.

The anterior and posterior faces are smooth ; in the upper
Jjaw the first tooth has three longitudinal canals on its external

“ (33)
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face, while the second and third teeth have two; the internal
faces are irregular, slightly concave in their long axis, and show
canals very much less marked than those on the outside.

The inferior teeth on their external face have a single gutter,
which is deepest in the first tooth and most shallow in the last;
on their internal face they are iregularly grooved. All of the
mill-molars have a constriction or neck separating their crowns

F I

Fie. 21,
The three superior temporary molars (vight}. ¥ I, internal face ; F E, external fuce.

from their roots. They have each two roots, one anterior and
one posterior. These are strong, convex outside and concave
inside ; each is hollowed by an opening which reaches into the
tooth itself. Just before being forced out by the permanent
teeth the roots are sometimes divided into little eminences by
the pressure of the irregularities on the crowns of the latter.
The free extremities of the virgin milk-molars are irregular and
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covered with ridges and cavities, but the external border of the
superior teeth and the internal border of the inferior teeth are
always longer than the opposite border, so that they present
two oblique planes, which become more marked as the teeth
wear down. As the animal becomes older the molars wear
down till they are reduced (Figs. 23 and 24) to little thin plates,

F1a. 22.

The three inferior temporary wolars (vight side). F I, internal Cace; F 2, external Lace.

which fit close to, or cap, as it were, the erowns of the replacing
molars, by which they are finally forced out from the jaw.

MOLARS OF SECOND DENTITION—PERMANENT MOLARS.
These are twenty-four in number,—twelve in cach jaw, six

on each side. They are designated numerically from in front
to behind, as the first, second, ete. The three first. which
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replace the temporary molars, are known as pre-molars, and the
last three as the post-molars.  Fach row of six molars forms a
branch of the dental arch, which in the upper jaw is slightly
convex to the outer side, while in the lower jaw it is perlectly
straight, with the anterior extremities inclined toward the other,
so that they form a sort of V, and are overlapped by those ol
“the upper jaw.

Fig, 23.
A, transverse section of the lower jaw, showing the third t(‘n:}’mr:lrv molar

TSIt Am0IA, CADDSC Y Lhe wiobes CAmporary e 1 T thitd inleTior yer-

The permanent molars have the shape of quadrangular
prisms flattened from side to side, except the first and sixth,
which are triangular.

Surerior Mornars.—The posterior faces are almost smooth,
except in the sixth molar, where the face is replaced by a blunt
edge ; the anterior faces are also smooth, except that of the first
molar, which is replaced by a sharp border.
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The external faces have two longitudinal gutters separated
by a ridge; the first molar has three gutters with two ridges ;
the internal faces have two shallow gutters on the first molar
and one on each of the others, which is closer to the posterior
border of the teeth in the last ones. There is no neck or dis-

Fra. 24,
A, transverse section of the upper jaw, showing the left third tomporary

et molaE, CABDBU by the wave poent MalAr Which seplaces i, T, third permi
tinctive line (Fig. 24) separating the crown or free extremity
from the roots or imbedded extremity of the permanent molars.
The free extremity is ﬁriangulur in the first and sixth teeth, and
quadrangular in the others. Tn the virgin tooth it has an ir-
regular surface resembling an Old English 3. with loops looking
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Fie. 25. Fre, 26,

Right-hiand superior molars of a horse 6 to Left-hand inferior molars of a horse 6 to 7
7 years old,  Wirst molar at top of figure, years old,  First molar at top of figure,
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toward the inside and surrounding cavities, which are more
or less filled with cement; to the anterior loop is attached a
small, secondary loop. The external border is always longer
than the internal. As the tooth wears and the table is estab-
lished, the cavitics disappear. At first the imbedded portion is
hollowed by cavities, which reach the body of the tooth itself
and contain the papilla, or pulp, formed principally of blood-
vessels and nerves; later, these resolve into distinet roots, three
each for the first and sixth molars, and four cach for the others.
According to Girard, these become distinet at five years of age.

Fia. 27,

SBuperior permanent molar (right side),—virgin tooth. E, external face;
I, internal face: E I, surface of contact.

(Fig 27.) 1If the head is placed horizontally the first molar is
found imbedded in a vertical position, while the others incline
somewhat from below to above and from in front to behind.

The superior molars are implanted in alveolar cavities, pris-
matic like the teeth, and separated from each other by bony
septa, which are thin at their free borders and thicker above.
The bottoms of the three last project into the maxillary sinuses,
while those of the three first are in the superior maxillary bone
itself. In very old horses the sinus may reach the root of the
third or even second tooth.
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INFERIOR MoLARS.—The anterior and posterior faces are
flat, except the posterior of the sixth tooth and the anterior of
the first tooth, which are replaced by sharp edges. The ex-
ternal faces have one longitudinal gutter in the first five teeth
and two in the sixth tooth. The internal faces have three
gutters in the first and sixth teeth and a variable number in the
others. The free extremity is triangular in the first and sixth
molars and quadrilateral in the others; but these are narrower
from side to side than from in front to behind. They are longer
on their internal border than ou the external, and have the Old
English B turned with the loops outward. The imbedded por-
tion is bicuspid in the first five teeth and unicuspid in the
sixth. The divisions of the roots diverge; each contains a
cavity for the pulp.

DEVELOPMENT AND STRUCTURE OF THE MOLARS.

In the superior molars the papilla of the enamel in the

FiG. 28,

A right superior maolar taken from the dental follicle. A, view from free
end i B, view [rom the imbedded portion ; a, anterior infundibula; a’, posterior
infundibuks; ¢, external bovder of the infundibula i, internal border of the in-
fundibula ;s e, accessory column of the anterior infundibula,

germinal sack is double and penetrates into the tooth, forming,
practically, two infundibula, one anterior and one posterior, in-
stead of one enp, as in the incisor teeth. The papilla of the
pulp makes five diverticula, which almost appear to be as many
separate cavities, .

In the inferior molars there are two infundibula, one occu-
pying the middle portion of the tooth and one toward the an-
terior portion, which allows us to recognize a left-hand inferior
molar from its right-hand homologue. The arrangement of the
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infundibula of the papillee of the root is practically the same as
in the superior molars.

The molars, like the incisors, are composed of a funda-
mental substance and two covering layers.

Fi1a. 29.
Girindding table of a superior Table of an inferior molar
malar (left), right).

- A. The Enamel forms the bulk of the tooth. Tt covers the
four faces and is reflected into the infundibula. On the table

Fia, 80

Transverse section of superior molar (left). Enlarged.

of a molar which has been worn down it forms the bright lines
which form the Old English 3.

B. The Ivory or Dentine is deposited on the internal face
of the enamel, and finally fills up the diverticula of the pulp-
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cavity, At first it is entirely protected by the enamel, but as
the table is formed it becomes exposed, and, as it is softer than
the other substance, becomes worn more rapidly, and renders
the wearing surface uneven and better adapted to grinding.

FiG, 31,
Transverse seetion of an inferior molar (right), Enlarged,

(. The Cement is very abundant on the molars. It covers
the enamel, fills the infundibula of the enamel, and, in very old
mouths, is often formed in excess, and furnishes a new wearing
surface to replace the teeth themselves, which have been
destroyed by use.



ERUPTION OF THE TEETH.

ERUPTION OF THE INCISORS.

TaE eruption of the deciduous incisors does not cause any
marked constitutional phenomena, although it may cause some
slight loss of appetite,—due, however, rather to the local pain in
chewing than to any general disturbance. 'With the appearance
of the permanent teeth the head increases in size and becomes
more full, which is due principally to the space demanded for
the large molars of second dentition,

The appearance of the permanent teeth is a period of
general irritation of the animal economy. The first attack of
periodic ophthalmia frequently appears at this time; colts seem
more susceptible to contract strangles and other of the contagious
diseases.

Sometimes the temporary incisors drop out before the ap-
pearance of the permanent teeth; in this case they leave a small
ulcer in the gum, which is followed by a swollen, red, sore
poiut, through which finally the replacing tooth appears by its
internal corner, which is followed by the anterior border, set
not in its future proper position, but obliquely to the axis of the
jaw.  When the temporary teeth have been pulled to hasten
the age, as is a growing custom in some of our iéighboring
markets, the obliquity remains, and when found in an apparent
five- or six-year-old mouth should always be regarded with sus-
picion. At other times the milk-tecth remain, and the permanent
ones protrude on their posterior border. Convulsions may occur
by excessive pressure and irritation in these cases. The incisors
of the upper jaw usually appear before those of the maxilla.
The pincher, intermediate, and corner teeth appear in succession
by pairs. '

Causes which can Hasten or Retard the Eruption of the
Incisors of the Second Dentition—All ordinary horses are

(43)
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supposed to be born on the 1st of May, while thoroughbreds
are supposed to be born on January 1st, and each dates its age
accordingly. We may, therefore, have horses which officially
have the same age vary from each other in their real age by
some months.

Races which develop slowly, a debilitated temperament, and
an impoverished nourishment, all tend to retard the eruption of
the teeth, while, on the contrary, precocious races, strong feeding,
etc.. hasten the appearance of the full mouth. Gestation in the
young mare retards the eruption of her teeth, especially of the
corner teeth, which mark the five years. In cold, damp climates
the teeth are several months later in appearing than they are
in warmer and dryer climates. The thoroughbred and all
improved horses develop their full mouths earlier than their less
well-bred relations. Exceptions may occur in both extremes.
A rising three-year-old has been known to have all of its per-
manent incisors, and more frequently a six- or seven-year-old is
seen with its corner milk-teeth.

ERUPTION OF THE TUSKS.

The appearance of the tusks is so variable that it is of little
value as an indication of age. They are usually absent in the
mare, and in the horse or gelding may be out at three years, or
may not pierce the gums until the animal has had all of its
other permanent teeth. The lower tusks frequently appear
almost a year in advance of the upper ones. They usually appear
at about the same time as the corner incisors.

ERUPTION OF TIE MOLARS.

As the young herse becomes older the deciduous molars
become worn down until they only exist as thin plates which
cap the crowns of the first three molars of permanent dentition
and are but loosely held in their alveola. They become broken,
and the sharp points wound the neighboring cheek, cansing
difficulty of mastication, which can frequently be relieved by
removal of the loosened teeth.

The two first molars of first dentition are through the
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gums at birth, or within a few days of it. The third appears at
* the end of the first month. The authorities are not in accord
as to the appearance of the permanent molars, as will be seen
in the following table:—

1;1;:3{?27; EPocH oF ERUPTION, H DES“.}%:,:EE“ oF lr-:[': gf¥1£§
Fious | I i
M;iifzs. GIraRD. MAYHEW. lﬁgfﬂ{,{;‘“ Tféff;‘;“ SECKLLIER,
4th 10 months, 12 months. 41h 4th 10 and 12 mos.
&th 20 months, 18 and 24 mos. Sth oLh 200 and 24 mos.
1st 30 and 32 mos. . C ... 1stand2d| 1st 30 and 86 mos.
1st and 2d ww @1 36 mounths. 61l 6th 32 and 36 mos
20 and 3d | 86 months. s % | 3d 2d 40 and 42 mos.
6th 4 and 6 vears, R 3d | 44 and 48 mos.
dthand8d| . ., . . . . 60 months. ‘ I

According to Secellier, the inferior milk-molars fall con-
stantly before those of the upper jaw, while the eruption of the
permanent molars of both jaws takes place at the same time.



DURATION OF THE LIFE OF THE HORSE.

AccorpinG to Buffon, the duration of the life of the horse
i, as in all other species of animals, proportionate to the dura-
tion of its growth. Man, who is fourteen years in growth, lives
six or seven times that length of time; that is to say, he may
live to 90 or 100. The horse, which requires about four years to
attain its growth, may live six or seven times that length of
time: that is. to twenty-five ot thirty years. Ixamples which
are contrary to this rule are so rare that they need hardly be
regarded as exceptions of consequence; as the more common
draft-horses acquire their growth in less time than better-bred
horses, they also live a shorter time,—fifteen or sixteen years.

According to Bourgelat, ©the age of the horse can be esti-
mated at eighteen to twenty years. The number of those which
pass this age is excessively small.”

Arvistotle noted that horses which are nourished in stables
live for a shorter time than those which are raised in herds ; the
conditions of slavery and domesticity diminish their powers of
resistance to the wear and tear of life.

Athengns and Pliny claim to have kuown the horse to
attain the age of sixty-five or even seventy years. Augustus
Nipheus speaks of a horse belonging to Ferdinand I which was
over seventy, but these observations are only exceptions similar
to those which we sometimes find in the human species.

Hartman and Buffon both note that the life of mares is
generally longer than that of horses. 'This observation was
already made by Aristotle (Hist. Animal., lib. v), and corre-
sponds to the same rule in the human race, where women gen-
erally live to a greater age than men. Hartman claims that it
is “an undoubtable sign that a breeding horse is well bred and
in good health when it is slow in development. Those which
do not attain their complete growth until six or seven years, ex-
cepting in cases of accident, are useful for twenty years or more,

(46)
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and may still be sound and healthy at thirty years. The other
ones, on the contrary,—those which attain their growth in four
years,—rarely pass the age of twenty.”

The great, heavy draft-horses, which attain their growth in
even less time, are already aged at ten or twelve years. Fxam-
ples of horses of thirty, thirty-six, and forty years of age would
not be so rare among our animals if the tyranny and hard usage
imposed upon them by men did not aid greatly to shorten their
lives. Ordinarily, as soon as a horse has seen its best days, it is
sold from the stable in which it has been kept, to be replaced by
more useful animals, and it goes rapidly into the hands of the
hackman and the huckster, doing harder work with less nour-
ishment, until it becomes completely used up, and depreciates to
the value of the knacker’s price.

Among the principal causes which modify the longevity of
the horse may be counted the length of time of development,
the size of the horse, the work to which the animal is put, and
the care which it receives.

We find certain races and cerfain individuals which are pre-
cocious in their development, and other races and subdivisions
of families in which longevity is hereditary.

M. Bouley says: “There are tardy races and precocious
races. In the last the precocity is the result of the combined
inflnence of heredity and alimentation, in which the organie
formation acts in a precipitons way, as it were, in those in-
dividuals which compose it, and we find a hasty achievement of
development ; from which it results that the duration of their
first part of life is so much shortened, and, as a fatal conse-
quence, also that of their whole life; for this more rapid de-
velopment, impressed on their organisms, has no other termina-
tion, from the industrial point of view, which produces it, than
to hasten the moment of death.”

The small races of horses and small individuals last usually
for a longer time than larger ones. We can make no satisfac-
tory explanation of this, unless it is that in the larger animals
the wear and tear is greater from the very fact of the animal
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having so much more to take care of in itself. The character
of work to which the horse is put is an important factor in
shortening the life,—due to the fatigue entailed and the using
up of the powers of the organs. We find that a horse with a
quiet and docile disposition will perform heavier and rougher
work, with less deterioration in its animal economy, than one
alongside of it of a nervous and excitable disposition. The more
calm and quiet life of horses in the country is less prejudicial to
their existence than the bustle and confusion of the great
industrial centres and crowded streets of our large cities.

Again, the necessities of rapid and variable work and
irregular hours of feeding in great cities predispose to internal
diseases, while the greater loads and rough pavements lead to
strains of tendons, wrenches of bones, bruised feet, and other
injuries which soon render the animals unserviceable, or condemn
them to return to the softer ground, lighter work, and more
regular life of the country, with, however, a broken-down con-
stitution. The care which the horse receives from its keeper—
which, of course, includes the regnlation of work and feed—isan
all-important matter. A kind, judicious owner will work horses
for years and keep them sound and in good condition, doing a
vast amount of work ; while in the next stable, under the guid-
ance of a careless or brutal owner, equally good horses will
perform loss work and become worthless in a short time.

The word ¢ wused” applied to horses has become synony-
mous with the word ©aged” applied to man, and indicates the
time when the animal has become prematurely old.

Examples are not rare in which the horse has attained the
age of thirty, thirty-six, forty. and even more years, and has
been in perfect health and capable of moderate useful service.

PRINGIPLES OF EXAMINATION FOR DETERMINING THE AGE OF THE
HORSE. :

To any one accustomed to horses it is an easy matter to dis-

tinguish at sight the very young from the adult horse, and the

middle-aged from the very old animal. In very old animals

B
‘white hairs commence to show in the neighborhood of the
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temples and around the eyes and the nostrils, if the color of the
animals is dark; grayand roan horses become very much lighter
in color, and even at times nearly white; the inferior extremity
of the head becomes pointed, and the sides of the face become
depressed ; there is an evident change in the line of the back and
loins, which become depressed (sway-backed). The aplomh of
the legs and the Dblemishes found on them are common
witnesses of work which has lasted for a number of vears.

In addition to the examination of the teeth, which is
frequently considered the only point that need be looked at to
determine age, there are many other points which are of very
great value.

We have scen that the molar teeth of the very young
animal are deeply imbedded in the alveolar cavities of the jaw-
bone, and that when the animal becomes older the teeth are
gradually pushed out from these cavities as the free extremities
of the tooth become worn away. The molars are pushed out and
the jaws become thinner by absorption of the bone, which is no
longer needed as a bed for holding the teeth, which are dimin-
ished in size. We find, then, that, as the horse becomes grad-
ually older, the branches of the jaw-bone, which in the young
animal were thick and rounded, become gradually thinner and
sharp on their border, and form a very accurate indication of
the approximate age of the animal.

In an old Arab book of agriculture, by Ibn-el-Awamm,
written about the twelfth century, it is stated that *one of the
signs by which an old horse ean be recognized is to pinch be-
tween the thumb and index finger the skin of the forehead and
draw it out, and then to let go of it quickly. If the skin re-
turns promptly to its place and becomes perfectly smooth, the
animal will make a good horse,” etc.

In Aristotle we find the same statement prescribed as an
indication of age: “If the skin returns promptly to its place
and leaves no wrinkle, the animal is young ; if the skin remains
wrinkled, it is old.”

An old and neglected, but useful, means of approximating
4
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the age of old horses is by means of the “ knots” in the tail.
These knots are little, prominent eminences on either side of the
base of the tail, formed by the transverse process of the coceygeal
bones. The processes can be felt in young horses, and become
especially prominent after the emaciation of a severe illness, but
i this case they are rounded and are apparently continnous with
the other tissues, while in old horses, due to absorption in the
bone itsell, they become more distinet, and seem to stand out
in the muscles and softer structures of the tail.

The knots are felt distinetly at the base of the tail when
the horse has attained the age of thirteen years, In two years
later, when they have become more prominent. they have be-
hind them a distinet little depression two or three lines in width.
At sixteen a sccond pair of knots are found, which, like the first,
in about two vears, have behind them a distinet depression, and
s0 on, every three years, a new pair of knots furnish an approxi-
mately accurate indication of the age of the animal.

The teeth, however, are by far the most important wit-
nesses of the age of the horse. The examination of these,
which includes the ineisors, the tusks, and the molars, shows
(«) if the incisive arch is composed of teeth of the first or second
dentition, or of both; (%) if there is a normal number of them;
(¢) the situation, length, breadth, and the angle which they
have in the maxillary bones ; (o) if the tables of the teeth touch
each other, or 1if one overreaches the other, which somewhat
modifies the leveling of the table; (¢) the color and substances
on the face of the teeth; (/) if they have been subjected to
fraudulent handling.

In the incisors we study the form and details of the table,
the direction and length of the tooth, and the condition of the
corner tooth. In the tusks we note the amount of use to which
the teeth have been subjected, their direction and their length.
In the molars we look for the number and the dentition to
which they belong, the condition of their grinding surface, their
length and direction and the integrity of their substance, and
that of the gums which surround them.
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CHARACTERS FURNISHED BY THE TEETH.

The reader may, perhaps, have wondered why we should
have gone into such minute defail in the anatomical description
of the teeth, but an accurate knowledge of all these details is
absolutely necessary, when we take into consideration the slow,
insensible, and variable wearing, producing often only trivial
changes, which are, however, important guides.

Washed incessantly, rubbed, used, and broken as the teeth
are by the action of the saliva, the lips, the cheeks, the tongue,
and the food which the animal takes, we have to take into con-
sideration every detail of their structure, their position, the breed
and gencral condition of the animal, and the surroundings in
which it has been raised. A thoronghbred with dense hones
and hard teeth will wear the latter away much more slowly than
a coarse-boned, lymphatic, common horse with softer substances
in the teeth. The character of food to which a colt Las been
accustomed will stimulate or diminish the fanetional activity of
the tooth, and, while hard substanees would naturally wear a
tooth faster than softer food, vet the animal which has been
raised on the former will often have harder teeth than one
which has not had to use them so severely.

Any one who has only been accustomed to examine the
mouths of horses of one section of country will find that he
must extend his ideas and adapt himsell to a new condition of
things, when called upon to Judge of the age of horses from
another region.

If a horse’s mouth presents: exactly the characters which
idicate a certain number of years of growth, we say that it « /s
— Yyears;” if it has not quite attained the age, it is described as
“rising — years;” if it has passed the period and has not vet
attained the markings of another year, it is counted as ¢ —
years of”

., The natural division of the two periods of age, as indicated
by the temporary and the permanent teeth, is subdivided as
follows:— ;

1. The period of eruption of the mcisors of first dentition.
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2. The leveling of these teeth and their progressive use.

3. The period of the falling out of the deciduous teeth
and the appearance of the permanent ones.

4. The leveling of these latter.

5. The successive forms which their tables present as the
teeth become worn away.

R N Sl S e S B N G Dl



FIRST PERIOD.

ERUPTION OF THE INCISORS OF FIRST DENTITION.

At Birth—At the birth of the foal the incisors have not
yet piereed the gums. The anterior border of the pincher and
intermediate teeth can be scen under the mucous membrane,
which is rendered paler than the surrounding tissues by their
pressure. (Figs. 32, 33, 34.)

About One Weel—The pincher teeth have generally ap-
peared in from six to eight days, the upper teeth preceding the
lower by twenty-four or forty-eight hours. At this age the
teeth are of little importance; for the general aspect of the
animal, its manner of walking, which is still unsteady, and
the condition of its hairs show that it is but a few days old.
(Figs. 35, 36, 37.)

About One Month.—The intermediate teeth appear between
thirty and forty days, just as the interior border of the pincher
teeth commence to be worn. (Figs. 38, 39, 40.)

About Three Months—There are now four teeth in the
upper and four teeth in the lower jaw ; the pinchers have com-
menced to wear on their posterior borders ; they are entirely free
from the gnum. (Figs. 41, 42, 43) .

About Four Months.—The incisive arch has become wider ;
the inferior intermediate teeth are fiee from the gum; their
anterior border has commenced to be worn away toward their
inmer edge as it comes in contact with the corresponding supe-
rior teeth, (Figs. 44, 45, 46.)

About Five Months—Thepincherteeth have pushed through
the gums to the line of the neck of the teeth ; the intermediate
teeth are worn on their anterior borders ; the mucous membrane
is often sensitive along the posterior border of these teeth on
account of the corner teeth, which have commenced to push out.
(Figs. 47, 48, 49.)

(53)
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About Siz Months—The intermediate teeth have pushed
farther out; their posterior borders have come in contact with
cach other. In the region of the corner teeth the mucous mem-
branc is puffy and congested; sometimes even at this age the
anterior border of the corner teeth shows under the soft
tissues.

About Fight to Ten Mouths—The anterior borders of the
corner teeth are seen through the mucous membrane.  The in-
termediate teeth ave entirely through the gums to the level of
their neck. The inferior incisive arch forms a yegular half-
circle. (Figs. 50, 51, 52.) 1t is mot important to be more
precise at this age, as various causes influence and produce
slight variations in the exuption of the teeth and in their leveling.
Some animals are strong and vigorous, while others are weal
aud feeble; some have been well fed, while others have been
nourished badly; and, again, we find individt 1l peculiarities of
precocity and tardiness in the cruption of the teeth as in other
evidences of development. At the outset, the foal ouly uses
the milk of its mother; at this time there is little friction and
using of the teeth, except from their simple position and con-
tact with each other. As the foal gets older and commences to
use fibrous and resisting food the incisors wear away more rap-
idly ; therc is always the most use in the pincher teeth,  More-
over, during this first period of the life of the animal, while it
is still with its mother, other conditions allow us to judge with
sufficient aceuracy as to the age of the animal, which is not
ready to be sold or removed until it has been weaned.
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Fig. 83,

Fia, 33, Hra, 34,

At Birth (Figs.- 32, 33, 34).—The incisors are not yet out. The
mueons membrane still covers the teeth, which are about to appear. In
front are seen under the gums the two pinchers, above and below. In
profile are seen the intermediate teeth, less developed than the pincher
teeth. The jaws are rounded. The deutal table shows on the side a
little ridge formed by the anterior border of the pinchers, with u less
distinet elevation for the intermediate teeth on the side; the edge of the
teeth near the symphysis of the jaw is higher than the outer edge, and
comes through first.
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F1G. 35

Fia. 36, Fi1G, 37.

One Week (Figs. 35, 36, 37).—The pincher teeth are through the
gums. In face, the anterior borders are seen. In profile, the gums
are thinned on the intermediate teeth. The tables show the anterior
borders of the pinchers through and depressions over the posterior
borders.
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Fre. 38,

FiG, 40,

One Month (Figs

38, 39, 40).—In front the pincher teeth, which
appeared during the first week, are in contact with each other; their
anterior face is strinted with little gutters. On the side, the anterior
border of the intermediate teeth is seen. In profile, the jaws are seen
thicker; the gums still cover part of the anterior face of the inter-
mediate teeth, The dental tables are uneovered in the pinchers.  There
is a slight use of both borders of the teeth above; below, the anterior
border only has been worn. The membrane still covers the posterior
border of the intermediate teeth and a portion of theiv dental cuap.
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Three Months (Figs. 41, 42, 43).—From in front, the pincher teeth
are seen almost enfively [ree, thongh the gums still encirele the base of
their free portion.  The intermediate teeth are in contact by the internal
portion of their anterior border. TIn profile, the jaws are seen wider,
thicker, and less curved ; the intermediate teeth are not yet completely
free.  Their free borders are separated behind; the dental tables are
slightly nsed ; both borders of the intermediate teeth are slightly worn
toward their inner edge. The incisive arch increases in extent trans-
versely, '
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¥ia, 4.

F1G. 45. Fra. 46

Four Months (Figs. 44, 45, 46)—TFrom in front the transverse
diameter of the jaws is increased ; the intermedinte teeth are further out.
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Fra, i,



FIVE MONTHS. 61

B, 49,

Five Months (Figs. 47, 48, 49).—The jaws are thicker and the in-
cisive arell is wider transversely, From in front the intermediate teeth
ave seen almost entively free.  lu profile these teeth are in contact by
the whole extent of their anterior border; the table of the pinchers are
more worn, especially above. In each jaw the anterior horder of the
intermedinte teeth is worn almost for its whole lengtli; fhe posterior
border is less worn. Below is seen, under the mucous membrane, the
internal edge of the corner teeth, which are preparing to pierce throngh,
They form a little elevation of the mucons membranes placed imme-
diately behind the internal border of the corresponding intermedinte
teetl, ’
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TEN MONTHS, 63

Fra, 52,

Ten Months (Figs. 50,51, 52).—These jaws come from a pouy which
was rather tardy in marking its age; nevertheless, they are uselul plates
from which to study the diverse characters of this period. The pinchers
and intermediate teeth ave entirely free [rom the guwm; the anterior face
of these teeth is polished, the litlle striations or canals ure less visible
the intermediate teeth, which have been in contact for some months, are
worn on both borders. The corner teeth are just appearing, but are not
yet in contact with each other. The wearing of the pincher teeth is
greater than that of the intermediate teeth.



SECOND PERIOD.

LEVELING, PROGRESSIVE USE, AND FALLING OUT OF THE INCISORS
OF FIRST DENTITION,

About One Year.—The corner teeth have protruded from
the gums, but the inferior ones are not yet in contact with the
superior teeth.  The inferior pinchers, if not leveled, are at least
very much used on both their borders, The ineisive arch com-
mences to be a little depressed in the centre. The superior pinchers
and intermediate teeth just commence to wear at their posterior
borders. (Figs. 53, 54, 55.)

About Sixteen Months—The superior corner teeth meet the
inferior and commence to wear at their anterior border; the
necks are clear of the gums. Often at this time the inferior
pinchers are leveled, but the intermediate teeth are rarely more
than slightly worn. The incisive arch is flattened in front,
(Figs. 56, 57, 58.)

- About Twenty Months.—The inferior corner teeth are nearly
leveled; the superior ones are less so. The inferior pinchers
stand out from the gums, and the intermediate teeth are often
leveled.  The incisive arch becomes less convex. (Figs. 59,
60, 61.)

About Two Years—The inferior dental arch is completely
leveled at the pinchers and intermediate tecth, and the superior
arch is nearly so. The superior pinchers stand out from the
gums, and behind them is found a moderately sensitive swelling,
—due to the permanent teeth, which are pressing on the gum of
the palatine arch. The intermediate teeth are free from the
gums above and below. The incisive arch has widened from
side to side and the pinchers and intermediate teeth form almost
a straight line. (Figs. 62, 63, 64.)

(64)
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Girard thought that the pinchers were leveled at ten
months, the intermediate at one year, and the corner teeth at
fifteen to twenty-four months, but this is too definite; the
leveling of the temporary incisors is somewhat irregular, and is
considerably modified by the depth of the cups, the amount of
cement which they contain, and the character of the food upon
which the animal is fed. Experience will teach the observer
to place much value on the condition of the corner teeth, the
amount of wear of the superior incisors, and upon the color,
which gradually becomes darker. At the end of this period
the pinchers become broken, loose, and ready to fall from their
sockets; they are less solidly fixed in the jaw and may be
broken off, or are pushed out naturally by the permanent teeth,
which replace them.

During this period, especially during the second year, the
variations in the amount of wear of the teeth in different animals
may be very marked ; but, by a careful comparison of the use
which each pair of teeth—pinchers, intermediate, and corners—
have undergone, and, with close observation of the development
and size of the bones, taking into consideration the intermaxil
lary bones, and the width and thickness of the body and
branches of the maxilla, a very close differentiation of a month
or two may be made. FEspecial note must be made of the
amount of gum which still covers the crown of the teeth, or
their frecdom from the gums, the discoloration on their surface,
the polishing off of the small striations, and the evidence of the
protrusion of the permanent teeth under the gums behind the

deciduous teeth.
b
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ONE YEAR,. 67

One Year (Figs. 53, 24, 50).—All of the deeidinons in¢izors can be
seen from in front; the pinchers and intermediate teeth are entirely free
from the gums. In profile the superior corner tecth are not yet in con-
tact with the inferior teeth. The tables show a decided use on the pos.
terior borders of the intermediate teeth, which, however, is subject to
variation, according to the height of the posterior border in different
colts,  There is generally seen at this time in the anterior border a
vellow line, elongated transversely, which represents the elementary
dental star. The corner teeth are still virgin. Comparison must be
made between the wear of the pincher teeth and that of the borders of
the intermedinte teeth, and according to the amount of use which the
latter have had the animal can be Judged as rising or off the age indi.
cated by the other marks,
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SIXTEEN MONTHS, 69

F1a. 58,

Sixteen Months (Figs. 56, 57, 58).—All of the teeth are in contact,.
The superior corner teeth are in apposition with the inferior, and have
commenced to be leveled in both ja ws; the enamel of the cups and the
peripheral enamel are separated ; the erown of the tooth is entirely free
from the gum. Often at this period the inferior pinchers are leveled,
and sometimes the inferior intermediate teeth are also leveled, In the
upper jaw the tables of all tecth are entirely formed, the inecisive arches
lose their convexity,
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TWENTY MONTHS. 71

Fia. 61,

Twenty Months (Figs. 59, 60, 61).—This mouth comes from a
thoroughbred colt, which was grain-fed from birth. It represents more
use than should he at this age. The inferior corner teeth are leveled on
their anterior border ; the superior corners are somewhat worn, but not
even comparatively to the degree of use of the pinchers and interme-
diates. The inferior pinchers arve completely worn, and the inferior in-
termediate teeth arve leveled; the incisive arch has become less convex,
but not wide enough for a two -year-old; a bit of the gum still remains
around the roots.
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TWOG YEARS. 3

Two Years (Figs. 62, 63, 64),—This mouth comes from a common-
bred colt which had no grain feed. It was two years and twenty-six
days old. ¥rom in front the pinciiers and intermediate teeth are seen
free from the gums, indicating that they are pressed on by the permanent
teeth. In profile, the corner teeth arve free to their necks. The tables
are well worn, and the dental stars show. The cups of the superior
intermediate teeth are free from the peripheral enamel. The incisive
arch is widened transversely.



THIRD PERIOD.

ERUPTION OF TIE PERMANENT OR ADULT TEETH.

Tms period commences at the age of two or two and a
halfl years, and finishes at five years.

About Tiwo and o Half Years.—Successive falling out of
the temporary pincher teeth; swelling of the gums and appear-
ance of the anterior borders of the permanent pinchers. Ordi-
narily these teeth appear in the superior jaw first, and the
piercing of the gums is completely effected in about six weeks
to two months.

Rising Three Years—As the colt is approaching the age
of threc years, we find in the superior jaw the permanent
pinchers wholly out of the gums and almost reaching the level
of the temporary intermediate teeth. Tn the inferior jaw, the
borders and sometimes a greater extent of the free extremities of
the teeth have appeared through the gums, though the teeth are
still virgin; the intermediate temporary tecth are free from the
gums at their neck, and very much worn. The corner teeth
are worn so that they touch each other by their external
borders.  (IFigs. 65, 66, 67.)

Three Years—At three years of age all of the permanent
pinchers are out of the gums and have reached the level of the
temporary teeth. The permanent pinchers are wider ftrans-
versely, square, and darker in color than the temporary teeth,
and show little gutters on their anterior face. They differ dis-
tinctly from the others, which are smaller, more convex, have a
constriction in the neighborhood of the gums, are whiter, and
are not marked with gutters.

(74)



ERUPTION OF THE PEKMANENT OR ADULT TEET}{. 15

The time of the year and the race of the animal must be
taken into consideration in determining the completion of three
years. The better breeds of horses attain that age in mid-
winter, while those of more common races do not attain it until
the months of March, April, or May.

Three Years Off —When the colt is several months from
three years of age the permanent teeth are well used on their
borders and in contact with cach other, but the dental cups are
not yet complete circles, as the enamel which forms them 1s still
connected with the peripheral enamel toward the borders of the
teeth. The intermediate teeth are very much worn, protrude
from the gums, and arc sometimes broken and ready to fall out.
The tables of the corner teeth have become very much larger
and almost cover the external borders of the tecth. (Figs. 68,

69, 70.)

Rising Four Years—Druption of the permanent inter-
mediate teeth and progressive falling out of the temporary inter-
mediate teeth mark this period.. The permanent intermediate
teeth appear, but have not yet reached the level of the tables of
the corner tecth, and are not yet worn. The central enamel in
the pincher teeth surrounds the dental cup, which is flattened
from in front to behind, and is almost distinct. The corner
teeth commence to be free at their necks from the gums,

(Figs. T1, 72, 73.)

Four Years.—FEach jaw shows four permanent teeth, with
their tables on the same level; the intermediate teeth are worn
both on their anterior and posterior borders, but the dental cups
are not entirely separated from the outside peripheral enamel.
Often the inferior pincher teeth are leveled, especially in well-
bred horses. The temporary corner teeth stand out from the
gums and are completely worn. (Figs. 74, 75, 76.)

Four Years Off.—ILoosening and successive falling out of
the temporary corner teeth, which are worn to stumps, scarcely
fastened in their alveolar cavities, Sometimes one or more of
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the corner teeth have fallen out, and we find the inferior borders
of the permanent corner teeth appearing first, more frequently
in the upper jaw. The pinchers and intermediate tecth are
well worn. At this period we frequently find anomalies in the
eruption of the teeth. It is not rare to see the intermediate and
corner teeth appear at the same time ; so that an animal which
is only four or four and a half years of age may have the tecth
which ordinarily indicate five years. (Figs. 77, 78, 79.)

Rising Five Years—The four temporary corner teeth have
fallen out and are replaced by the adult teeth. These last have
not yet reached the level of the intermediate teeth and are not
yet worn. The pinchers are leveled; their central enamel,
elongated from side to side, is found farther and farther away
from the anterior border of the dental table. The tables of the
intermediate teeth ave distinctly formed.  (Figs. 80, 81, 82.)

Five Years—The mouth is complete ; the incisive arch is
semicircular and regular in shape; all of the permanent teeth
have reached the same level.  The anterior borders of the corner
teeth are completely worn. The posterior are not yet worn.

(Figs. 83, 84, 85.)

Five Years Off —The above characteristics are more distinct.
The age has been more marked by the continual friction and
amount of work to which the corner teeth have been subjected.
In the superior incisive arch, the posterior borders of the corner
teeth rarely commence to be worn.  The profile of the incisives
shows a regular one-half circle, convex from above to below.

During this period, besides the causes already referred to
which produce hasty or tardy eruption of the permanent teeth,
other influences may act. Traeger, veterinarian at Doehlen,
noticed that gestation in the young mare delayed the eruption
of the permanent teeth; he also observed that continuous preg-
nancies diminished the wearing of the teeth. During this pe-
yiod the tusks may make their appearance, or they may be
delayed until after all of the incisors are in place. In cases of
doubt, a further examination should be made as to the con-



ERUPTION OF THE PERMANENT OR ADULT TEETH. T

dition of the molars. By reference to the table of the eruption
of these teeth it will be seen that the first permanent molar
appears between the thirtieth and thirty-seccond months, the
second at about three years, and the third at four to five years.
The same rule as given for the second period applics here also,
and a close comparison should he made of the comparative
wearing of the pincher, intermediate, and corner teeth, as the
first or second pair may be advanced in use and not correspond
to the freshness of the delayed later teeth.
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RISING THREE YEARS. 79

Fia. 67,

Rising Three Years (Figs. 65, 66, 67).—From 1 front, in the upper
jaw, the two permanent pincher teeth are seen not yet opposite to the
level of the intermediate decidnous teeth; below, the adult pinchers are
just coming through the gum, showing a small portion of their anterior
face. In profile, the intermediate teeth are very much worn, and the
constriction on their neck is pushed out beyond their gums; the corner
teeth are mueh shortened; the dental table shows slight wear of the
superior pinchers, which has been produced by the eruption of these
teeth before the inferior temporary pinchers had fallen out, and, conse-
quently, they have worn against the latter. The intermediate teeth s re
completely leveled ; the corner teeth are much used,
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THREE YEARS OFF. 81

Fra, 70,

Three Years Off (Figs. 68, 69, 70)..—From in front the four per-
manent pincher teeth are seen, much larger and stronger than the
neighboring teeth. The anterior borders of the superior pinchers are
oblique, and their external borders are not yet in contact with the cor-
responding part of the inferior tecth, In profile, the intermediate teeth
are seen much used; the corner teeth are short, and show the constric.
tion at their neck. The tables are worn off level. Between the corner
and the intermediate teeth on the left is seen the protrusion of gum
made by the permanent intermediate tooth which is shortly to appear.
The dental tables of the in ferior intermediate teeth are very much worn,
the superior teeth somewhat less 0. The inferior corner teeth are
entirely leveled. In this mouth the tables of the inferior pincher teeth
are the most worn, as these teeth came out before the superior ones did.

6
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RISING FOUR YEARS. 83

F1G. 73,

Rising Four Years (Figs. 71, 72, 13).—TFrom in front are seen the
eight adult ineisors 3 the pinchers in contaet witlh thie opposite ones, anq
intermediate teeth not yet out to the level of the pinchers. Iy profile,
this is also seen in this mouth.  The corner teeth gre very muech worn ;
the tables of the pinchers are considerably worn, making almost a com-
plete separation of the central, or cup, enamel from the periplieral
enamel.  This advanced wear of the pincher teeth is not in direct
harmony with the amount of use of the corner tectl,
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FOUR YEARS, 85

Fia. 78

Four Years (Figs, 14,75, 76).—From in front the four superior per-
manent teeth are seen in contact with the inferior teeth. The jaw has at-
tained such a width that the corner teeth are almost Lidden. In profile,
the latter are seen to be very small.  The superior ones have commenced
to be pushed out from the jaw. In the lower jaw are seen the tush teeth,
The tables of the intermediate teeth are much worn, especially in the
upper jaw, in which the eruption took place first. The central enamel
is only separated in the superior left-hand teeth ; the inferior corner
teeth are almost leveled, the superior ones completely so. The latter
are being pushed out, and show their roots,
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FOUR YEARS OFF. 87

Fra. .

Four Years Off (Figs. 77, 18, 19).—In front the intermediate per-
manent teeth are seen in contact with each other; the inferior and
superior left-hand permanent corner teeth have appeared, In profile, it
is seen that these teeth have not been completely pushed through the
gums. The tush teeth liave appeared. The right-hand superior millk-
tooth is ready to fall out; nothing remains but its roots. The inferior
tooth on the same side is leveled, but still firmly imbedded in the jaw.
The superior intermediate teeth, which preceded the eruption of the
inferior teeth, show considerable wear., The cups have formed in the
pincher teeth.
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RISING FIVE YEARS. 89

Fia. 82

Rising Five Years (Figs. 80, 81, 82).—The four corner temporary
teeth have been replaced by the permanent. teeth, but these are not on a
level with the intermediate and are entirely virgin. The tables of the
other teeth show a more decided use than those in the last figures.
Above, the cups are formed in both the pincher and intermediate teeth;
the cups are nearly formed in the inferior intermediate teeth.



90

AGE OF THE DOMESTIC ANIMALS.

F1G. 83,

i

]l

il

¥ *'M',/

l‘
i

@

i
i

L




FIVE YEARS. 91

FiG, 85,

Five Years (Figs. 83, 84, 85).—The mouth is entirely made ; all of
the permanent teeth have reached the same level in both jaws. The jaws
are convex in both directions; the tush teeth have completed their
eruption. The corner teeth have commenced to wear on their anterior
border; the pincher teeth are leveled, but the cups are still elongated
from side to side and are very narrow; they commence to approach to
the posterior border of the teeth. This form of cup indieates that in
these teeth the cups are very shallow. The incisive arches form a regular
half-circle,

T



FOURTH PERIOD.

LEVELING OF THE PERMANENT INCISORS.

During this period the signs furnished by the dental appa-
ratus become more difficult to recognize, and the determination
of the exact age is less precise than at an carlier period. The
points to be examined from six years are, first, the wearing of
the corner teeth, the form of the transverse diameters of the
teeth, the position of the central enamel on the surface of the
table, and the general outline of the incisive arch.

At st years, after the complete leveling of the teeth, the
tables of the pinchers commence to become oval in shape. The
posterior border of the corner teeth has become worn and the
cup is completely separated from the peripheral enamel. The
cement disappears from the anterior face of the pinchers, so that
they become whiter in color.  Very frequently at this age the
notch commences to show on the outer border of the superior
corner teeth.

At seven wyears, all of the teeth are denuded of cement on
their outer faces and are much whiter in color. The inferior
corner tooth, which is narrower from in front to behind than the
superior, wears only the anterior portion of the latter and makes
distinct, in profile, the notch which we have just seen often
commences at six. The pincher teeth become narrower from
side to side, and the oval of the posterior border shows a pro-
jection backward; the intermediate teeth become oval, and, in
both, the cups become decidedly narrower and are found nearer
the posterior border of the teeth. In profile, the incidence of
the jaws has altered from the convex arch of six "years and
tends to assume the form of an ogive.

At eight years, the incisors commence to turn from a white
to a yellowish white. The arches are narrower from side to

(92)



LEVELING OF THE PERMANENT INCISORS. 93

side, the obliquity of the teeth is greater, and, as the inferior
corner teeth now commence to wear by their posterior borders,
their tables become elongated and correspond to the tables of
the superior corner teeth in size, so that the notches of the latter
become less marked.  The interspaces between the teeth become
more marked and the gum commences to retract from the
crowns, giving a square cut-off appearance. The tables become
more convex on their posterior borders, and the cups, which
continually approach the posterior borders of the teeth. in the
pincher teeth become convex behind.  In front of them, half-way
to the anterior border of the teeth, a transversely elongated dark-
yellow line appears.  This is the denfal star, brought into view
by the uncovering of the ealcified dental pulp. 1f the structure
and formation of the incisive teeth are remembered, the exact
value of the dental star will be better appreciated. In the
virgin tooth the upper extremity is hollowed by the cup, and
the dental pulp oceupies the space between the anterior face of
the cup and the anterior face of the tooth itself. But we have
seen that the cup, pointing downward, also inclines toward the
posterior border of the tooth. At eight years the cup is at
the division of the posterior and middle thirds of the table of the
tooth, and the dental pulp is found on the line between the
middle and anterior thivds. The transverse extent of the dental
star is much less in the intermediate and corner teeth than it is
in the pincher teeth.



94

AGE OF THE DOMESTIC ANIMALS.

Fia. 87.



SIX YEARS. 95

Fia. 88.

Six Fears (Figs. 86, 87, 88).—In front, the teeth appenr much as
they were at five years of age. In profile, we see in thiz animal a more
tardy eruption of the tush teeth, which are not yet quite free from the
gums, and are, therefor:, of little value as regards the age. The tables
furnish a most accurate guide ; the posterior border of both inferior and
superior corner teeth are worn; the pincher teeth are leveled and their
tables tend to an oval form. Tt is seen, however, that the inferior cups
are thicker at their anterior borders,—due to a small portion of the sur-
face enamel still remaining. The cups are narrower from side to zide
than at five years, and somewhat eloser to the posterior horder of the
table; the same appears on the intermediate teeth. It will be noticed
that the cups of the superior corner teeth have fissures on their poste-
rior borders, which is of frequent occurrence and does not interfere with
judging the amount of work which they have performed,
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SEVEN YEARS. 97

Fra. 91,

Seven Years (Figs. 89, 90, 91 ).—There is nothing special to he seen
in front except that the teeth are whiter,—due to the disappearance of
the cement, which has been worn from the snrface of the enamel. In
profile it is seen that the table of the inferior corner tooth is narrower
than that of the superior from the front to behind, so that a notel is
formed on the posterior corner of the latter. The incident of the tooth
is less perpendicular than at six years. The enps of the tables of the
intermediate teeth ave wider from in front to behinid and narrower from

side to side. In the corner teeth the wearing surface is larger and the

cups are smaller. The pincher teeth are oval and the intermediate teeth
commence to become so. In this mouth, again, the superior corner teeth

are fissured on their posterior borders,

7
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FIGHT YEARS. 99

Eight Years (Tigs, 92, 93, 94).—The direction of the incisors ie
decidedly changed; the inferior and superior arches are opposed ol
liquely ; seen from in front, the tecth project at the line of apposition.
In the profile this is more apparent, and the arch ngsnmes more the form
ol an ogive. The incisive arches nve still regnlar, but decidedly smaller
than the earlier ages. All of the inferior tables arve leveled ; the pincher
and intermediate teeth are oval, the corner teeth begin to hecome so.
The cups commence to assume an angunlar form behind, and are narrow,
The dental star has appeaved in the pincliers and commenees to show in
the intermerliate teeth, between the anterior horder ol the table and the
corresponding part of the cup.



FIFTH PERIOD.

WEARING AWAY OF THE CROWNS.

Arrgr this time, which is commonly known as * past mark
"of mouth,” commencing at nine years and extending to old age,
the regularity of the wearing of the teeth and the certainty of
the signs of age furnished by them become more variable. The
uncertainty increases greatly after filteen years, and a year or
two later the estimation of age from the teeth can only be a
conjecture, based upon experience and subject to error of one,
two, or even several years, which becomes greater the older the
animal is. .

The changes of this period are: The successive alteration
i shape of the tables of the teeth; the position of the cups in
the incisors of both jaws; the form and location of the dental
stars in the tables; the obliquity or degree of incidence in the
incisive arches; the convergence of the crowns and the narrow-
ness of the jaw holding the roots; the thickness of the cnamel
on the anterior and posterior faces of the teeth ; the appearance
of the cement around the roots; and, the shape of the bones of
the face and jaw. ‘

At nine years, the pinchers are round; their cups are tri-
angular and their dental stars are more distinct, but narrower.
The intermediate teeth commence to become round and the
corners oval; the superior pinchers are often leveled; the
notches on the superior corners often disappear. '

At ten years, the tables of the pinchers are decidedly round ;
the cups are very small and distinetly triangular. The interme-
diate teeth assume the shape of the pinchers the previous year.
The dental star is nearly in the middle of the table.

At eleven years, the corner teeth are rounded. The cups
are only small spots near the posterior borders of the tables;
the dental stars are in the middle of the tables. The inferior

(100)
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corners are as large at the gums as at their free extremitics, and
notches re-appear on the superior corner teeth.

At twelve years, all of the teeth are round; only a trace
of the cups remains in the inferior ones. The superior corners
are leveled, Both incisive arches are much narrower and the
tongue shows over their borders. The inferior border of the
Jaw-bone becomes sharp, and a flattening of the sides of the
face, over the roots of the superior molars, is scen.  The inci-
dence of the incisive arches increases, especially if the teeth are
unusually long.

At thirteen years, the signs of twelve years are more
marked. The notch on the superior corner teeth is greater.
The cups usually disappear from the inferior inecisors at this
age, and the superior pinchers become round,

At fourteen years, the pinchers become triangular; the
incisive arch is depressed in front and becomes decidedly
narrower,

At fifteen years, the intermediate teeth commence to
become triangular. The dental star is round in all the lower
teeth and is dark and distinct. The eups of the upper teeth
arc smaller in size,

At sixleen years, the intermediate teeth are triangular.

At seventeen years, all of the lower teeth are triangular,
and the dental stars are small and round. The cups of the
upper corner teeth have disappeared and those of the others
are round.

After nineteen, the cups have usually all disappeared, the
teeth approach a line parallel to the bones of the jaw, which is
especially marked in the lower jaw, and the arches arc flattened
from side to side. The lower teeth may be worn almost to the
gums, and deposits of cement around their roots may develop
to supply a wearing surface.
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NINE YEARS., 103

Fia. 97,

Nine Fears (Figs. 95, 96, 97).—There is no special change to be
seen from in front or in profile, although ordinarily the teeth arc more
obliquely formed and less fresh-looking than at eight years of nge. T
noteh on the snperior corner has generally disappeared ; the tables, how-
ever, at this age are characteristic; the pinchers are ronnded and their
cups have assumed a triangular form; the dental star is narrower and
more distinet, and is nearly in the centre of the table ; the intermediate
teeth commence to become round, and the corner teeth are oval; the
superior pincher teeth are sometimes leveled ; the inferior incisive arch
is narrower and depressed in the centre.

he
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TEN YEARS. 105

F1a. 100,

Ten Years (Figs. 98, 99, 100).—From the inercased obliquity of
the teeth the jaws become prominent in front, and ot the ordinary height
of the head the inferior inecisors arve hidden when looked at from in front.
The ogive formed by the two sets ol incisors, when looked at in profile,
is more cloged ; the angle of the teeth incerenses, and s greater interspace
is found between the infermediate and corner teeth.  On the tables the
inferior pinchers are seen Lo be more rounded than at nine years, and the
cup is smaller and decidedly triangnlarv; it is closer to the posterior
border of the teeth. The dental star, still more apparent, is lound about
the centre of the teeth., The intermediate teeth are rounded and the
corner teeth commence to assume this form.  The example furnished by
the plate shows deep fissures on the posterior border of the corner teeth.
The incisive arch is flatter in the centre.  In the plate showing the teeth
from in front the superior pinchers arve seen to be somewhat worn from
cribbing.
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ELEVEN YEARS. 107

F1G. 108,

Bleven Years (Figs, 101, 102, 103).—The incidence of the jaws
inereases in obliquity s that the liead of the horse must be raised to
see both from in [front.  In profile, the superior corner tooth is decidedly
more obligue than the intermediate one; the inferior is the same size at
its free surface and its base, and its gum is square. The inferior tables
are round on the intermediate and rounded on the corners.  In the lower
jaw the cups are diminished to little islands close to the posterior borders
of the tables, and the dental stars are narrower Irom side to side and
near the centre of the tables. In the upper jaw the cups of the corner
teeth are elliptic and commence to disappear.
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TWELVE YEARS. 109

Twelve Years (Figs, 104, 105, 106),.—The incidence of the jaws is
still more obligue than at cleven years. Tn profile, the superior corner
tooth is still more oblique ; it has a noteh on its posterior border, and it
is separated farther from the intermediate. The inferior tables are round
and nearly leveled, or only have traces of the cups. A yellow spot rep-
resents the dental star. The superior corner teeth are alinost leveled.
The incisive arches are narrower and less convex than at an earlier age.
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THIRTEEN YEARS. 111
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Thirteen Years (Figs. 107, 108, 109).—TIn front, the appearance is
much the same ag it is at twelve years. In profile, the notch of the su-
perior eorner tooth is larger; the inferior appears narrow, with its borders
parallel, The plate, drawn from a mare’s mouth, shows rudimentary tusk
teeth. The inferior tables are round and generally leveled. The supe-
rior corner teeth are generally leveled. In the superior pinclers the
cups are rounded.
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FIFTEEN YEARS. ‘ 113

Fra. 112,

Fifteen Years (Figs. 110, 111, 112).—From in front the inferior
teeth appear shorter than the supervior, as the Jjuw has not been raised to
the proper height; in profile, they are seen to be about the same length.
The notel in the superior corner teeth continnes. The inferior tables
show, in their centre, a very decided, rounded dental star. The pinchers
are nearly triangular in shape; the intermediate teeth begin to hecome
80. The eentral enamel in the upper pinchers is much smaller than at
thirteen years; the incisive arch is depressed in front and narrowed
transversely. In this mouth the cups have disappeared from the upper
corner teeth,

8
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SEVENTEEN YEARS, 115

Fra, 115,

Sevenleen Years (Figs. 113, 114, 115).—1u front, the superior cor
ner teeth ineline toward the centre. The line of apposition of the teeth
is very oblique on the lorizontal line. To see the inferior teeth dis-
tinctly, the head must be well lifted. The tables of the inferior teeth
are all triangnlar; the dental star is in the centre and distinetly round.
The inferior incisive arel is narrow, only slightly convex, and the tectl
appear more separated from each other than at any previous period ; the
pinchers especially are separated from each other in the median line,
The tables of the superior teeth are triangular; the cups of the pinchers
have nearly disappeared,
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NINETEEN YEARS. 117

Fra. 118,

Nineteen Years (Figs. 116, 117, 118).—From in front the superior
corner teeth point distinetly toward the median line; the intermediate
teeth commence to inclive in the same diveetion, showing a marked (ri-
angular space between them at the line of the cums.  In profile, the
ogive formed by the apposition of the jaws is more closed.  The notel)
still remains in the superior corner teeth, but is less marked in this age
from the increased horizontal position of the inferior corner teeth. The
tables of the pinchers and the intermediate inferior teeth geem to con-
verge at their posterior border, on account of their diverging in front;
their antero-posterior diameters have become greater. The inferior cor-
ner teeth are always triangular in the upper jaw; the pincher teeth are
usually leveled, although the cups sometimes remain in them lor several
years more.
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TWENTY-ONE YEARS. 119

Twenty-one Years (Figs. 119, 120,121).—The teeth become so hori-
zontal that, looked at in front, the inferior ones are searcely seen unless
the head is well raised. The triangular interspaces at the base of the
superior incisors inerease in size and the convergence of the [ree ends
becomes more marked. In profile, the jaws are seen diminished in size ;
the inferior corner teeth have become almost horizontal and have worn
oft the noteh on the superior corners. The wearing surfaces of these
teeth become elongated from in front to behind and have lost their tri-
angular shape. The tables of the superior pinchers and intermediate
teeth are elongated from in front to behind and distinetly triangular;
they are generally leveled. The tables of the inferior teeth commence
to flatten from side to side and are more distinetly sepavated,
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THIRTY YEARS. 191

Thirty Yeors (Figs. 122, 123, 124).—Thiz plate shows the char-
acter of extreme old age. In front, the superior ineisive areh overlaps
the inferior, which has become considerably narrower: the couvergence
of the corner and intermediate teeth becomes more marked.  In profile,
the inferior ineisors are almost hovizontal, especially the corner ones
the jaws are thinned and ave wider apart from each other in the region
of the bars. The tables of the inferior teeth are flattened from side to
side (biangular). The peripheral enamel has almost disappeared from
the posterior border of the teeth. In the upper jaw the tables ave flat-
tened from side to side and the enamel is nearly worn away. Sometimes
in one or in both jaws the teeth have acquired an extreme length and
are not leveled ; or, at other times they are worn away almost to the
roots and level with the gums, and are surrounded by a large deposit
of the radical cement which covers thedentine, while the enamel has
entirely disappeared.




IRREGULARITIES O THE DENTAIL SYSTEM.

Tug dental system offers a large number of very interesting
and important irregularities. When these exist the horse is
said to have an irregular mouth, or to be falsely marked. Some
of the irregularitics are without importance, while others may
influence the weaving of the teeth to such a degree as to make
the determination of age excessively difficult, except by a carelul

Frg. 125, Fie. 126,

study of all of the changes and a comparison of the indications
furnished by the other parts of the body.

The irregularities can be classified as follows :—

1. Number,—augmentation and diminution.

2. Form of the incisors.

3. Uniting of two incisors,
The form of the cup; fissure of the dental cup.
. Depth of the dental cup and size of its cavity (dégue).
Fault of length or excess of size of one of the jaws

(122)

-

i 4

&
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(prognathism, brachygnathism); cxcess of length of the superior
incisive arch.

7. Excess or fault of use.

8. Marks produced by cribbing.

9. Fraudulent alterations,—removal of the milk-teeth,
bishoping, filing the corners.

IRREGULARITIES 1IN NUMBER—AUGMENTATION.
Incisors.—The most curious example of this anomaly is
one which was noted for the first time by Lafosse, in 1772.

Fia. 127.

He states that he found horses with double rows of incisive
tecth. This anomaly was again noted by Goubaux, in 1842,
His case had two rows of incisors of second dentition in each
Jaw, making twenty-four in all.

Augmentation or duplication of the incisors of second den-
tition for one or two pairs of teeth is not rare. The accompany-
ing plates give an excellent example. In Figure 125 there are
two supernumerary pinchers («a) and one supernumerary inter-
mediate tooth (4). Figure 126 shows two supernumerary inter-
mediate teeth (@ and b). Figure 127 has an intermediate tooth
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IRREGULARITIES IN NUMBER—AUGMENTATION. 125

() directed transversely and held in place below the incisive
foramen by a bony bridge.

Figures 128 and 128« show a pincher tooth similarly
deflected.

All these teeth are of second dentition.

Supernumerary teeth of the lower jaw are less common
than in the upper one; they sometimes, however, occur. The
presence of supernumerary tecth ravely modifies the wearing of
the others in the marking of age. Supernumerary tecth are
usually firmly held in their alveolar cavities, and rarely alter
the shape of the arch of the incisors except when milk-teeth are
still remaining, with which they should not be confounded.

Figures 129 and 130 show an upper jaw from the collec-
tion of Dr. J. W. Gadsden, of Philadelphia, in which will be
seen two supernumerary intermediate teeth, a right-hand super-
numerary corner tooth, and the corner teeth of first dentition
still remaining.
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Tush Teeth.—Goubaux reports a case of an ass with a
supernumerary tush tooth which seems unique (Fig. 131).

Fia. 131,

Molurs—Supernumerary molars have only been found in
the upper jaw. They occur sometimes in line in the normal
arch, at other times protrude to the outer side, in which case
they may cause trouble by wounding the cheek. They have
also been found under the zygomatic process at the base of the
car, where they may cause an abscess which opens on the exte-
rior, and have been kuown to protrude into the cranium.

Figure 132 represents a sub-zygomatic
molar, natural size, removed from an abscess
under the ear of a three-month-old gelding
by Dr. W. J. Martin, of Kankakee, Kansas.

DIMINUTION.

) ; Diminution in the number of the incisors
Fra. {82, is less frequent than the presence of super-
numerary teeth. Diminution should not be

confounded with cases of tardy eruption ; nor with those cases
of arrest of development, in which the teeth remain in their
alveolar cavities ; nor with cases of fracture or smrrwal injuries
and loss of teeth. Diminution includes only the complete abor-
tion of the dental follicles, and can sometimes only be deter-
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mined by examination of the jaw after death. Incisor, tush,
or molar teeth may be absent.

The tush tooth is the one which is most {requently absent,
—a condition, however, which is practically normal in mares.

IRREGULARITIES OF FORM.
In certain subjects the incisors of the lower jaw present, at
the age of six years, a decided triangular form, such as is usually
seen at fourtcen to fifteen years of age.

Fra. 133, Fit. 134
Absence of corner ineisors, Double cup of left intermediate tooth,

This triangularity is readily distingnished from that of the
older age by the prescnce of the eup.

IRREGULARITIES BY UNITING OF TWO INCISORS.

This sort of irregularity has no special importance as to the
determination of age, but is interesting as a curiosity. Figure
134 shows the upper jaw of a horse with a double left-hand
intermediate tooth, in which the two cups are perfectly
distinet.
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IRREGULARITIES IN FORM OF THE DENTAL CUP—TFISSURE.

Fissure of the incisor teeth, by failure of the enamel on the
posterior face to completely suwrround them, is rather more com-
mon in asses and mules than in horses. The fissure may
represent only a small portion of the tooth, or it may constitute
a complete division of the posterior surface, leaving the periph-
eral enamel in the form of a creseent (Fig. 136).

IRREGULARITIES IN DEPTII OF THE DENTAL CUPS.

Frequently the dental cup continues on the table of the
teeth at a time when it should have disappeared. This occurs
more frequently in very well bred horses in which the develop-
ment of the teeth has been precocious, and in which the teeth
have such a consistency and hardness that they do not wear
away by use, as they do in more commen bred horses.

EXCESS OF HARDNESS OF THE TEETH.

The nature of the food which the animal has eaten and
the condition of health of the teeth are causes which tend to
mmfluence this irregulavity. It is a condition rarely noticed
before the age of seven or eight years.

The length of the teeth and the form of the dental tables
are less to be considered in estimating excessive length of the
teeth than is the form of the teeth and that of the cups.

EXCESS OF LENGTH OF THE DENTAL CUP.

Sometimes while the teeth have worn in the ordinary way,
have diminished in length, and have undergone the usunal
changes in the shape of their tables, the cups continue in size
and shape not corresponding with the other indications of age.

In these, an attentive examination of the tables of the
incisors with reference to their shape; the size of the dental star,
its situation ; the condition of the upper incisors; the direction
of the teeth, their length, color, ete., will rectify the faulty indi-
cations furnished by the cups.
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Fra. 185,
Double cup of left npper pincher and of lefs inferior intermediate tooth,

129

F1a. 186.

Fissure of the cups of the inferior intermediate and corner teeth and of the left
superior corner,

9
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NINE YEARS. 131

Fra. 159,

Nine Years (Figs. 137, 138, 139).—These plates ave from the tecth
of a horse nine years of age; the dental enps are of a size and ghape
representing a younger age. In profile, the incidence of the teeth i
seen to be that of a horse five or six years of nge ; the inferior tables are
round ; the central ennmel incloses small cups close to the posterior
bhorder of the teeth. The corner teeth are leveled and rounded; the
dental star is near the widdle of the teeth. These characters, added to
the freshness of the corner teeth, the obliquity of the inferior incisors,
the noteh on the upper corners, and the general condition of the sulject,
are sufficient to rectify any error indicated by the first inspection.
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FOURTEEN YEARS, 133

Fia. 142,

Fourfeen Years (Figs, 140, 141, 142).—This figure is taken from
the mouth of a horse fonrteen years of age. The leveling of the teeth
would only indicate about ten years of age, but a close examination of
the tables shows (1) that the pinchers are nearly triangular; (2) the
intermediate tecth commence to become so; (3) the dental star is per-
fectly distinet, narrow, and vonnded: (4) the inferior incisive arch is
depressed in its centre. Seen from in {rout, the teeth show no cement,
and the inferior feeth are so horizontal as to be hidden unless the head
is raised. In profile, the inferior corner tooth is no more oblique than
that of a horse ten years of age, is narrow in front to behind, and has
about the same dinmeter its entire length. The superior corner tooth is
notehed.  The incidence of the incisive arches is acute. All of these
characters indicate that it is older than would be supposed from the first
observation of the teeth.
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IRREGULARITIES FROM FAULT OF LENGTH OR EXCESS OF SIZE
OF ONE OF THE JAWS,

Deficiency in length of either of the jaws is rare in the
horse, but sometimes occurs.  The simplest form is where there
is a slight projection of the lower jaw (prognathism in man);
in this there is excessive wearing of the lower incisors, which
complicates the determination of age (Fig. 143). A more seri-
ous abnormality is deficiency in length in the lower jaw (brachyg-
nathism in man), which is followed by deformity of the inter-
maxillary bones; these curve down and interfere greatly with
the prehension of food, ‘especially at pasture.

In prognathism the lower table may project for a variable
distance beyond the upper jaw, but it is rare that it extends
beyond to any marked degree, and, while it canses the teeth to
wear away rapidly, there is not often any alteration in the inci-
dence of the jaws. TIn brachygnathism the difference in length
of the two jaws may be very great, in some cases so great that
the upper jaw completely overreaches the lower one, and by
bending of the intermaxillary bones the upper teeth drop over
the anterior face of the lower teeth, while the latter point their
tables directly into the hard palate; in other cases the posterior
face of the upper incisors wears against the anterior face of the
lower incisors until both are beveled into sharp wedges (Fig. 144).

EXCESS OF WIDTH OF THE UPPER INCISIVE ARCH.

This condition is normal in old horses, without incon-
veniencing them. It sometimes occurs in young horses, in which
the irregular wearing against the upper teeth produces marked
notching and sometimes interferes with the prehension of food ;
in one case, in a well-bred Hambletonian mare, in which the
excess of breadth of the upper incisive arch was due to the
presence of supernumerary corner teeth, giving the arch eight
teeth in all, the deformity was very marked.

IRREGULARITIES BY EXCESS OR FAULT OF USE.

As a general thing the incisive teeth have the same length
in their free portion, although the whole tooth is constantly
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Superior brachygnathism.
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shortening each year, from the wearing away of its table; this
even length is maintained by the roots being constantly forced
from the alveolar cavities and becoming a part of the free
portion ; transverse lines, filed at definite points on the an-
terior surface of the incisors, will be seen to approach the
table and disappear, one after another. Experiments by Pessina
showed that in common horses the annual wearing is about
1 millimetres, while in thoroughbreds it is only about 3 milli-
metres ; experiments by Bouley verified those of Pessina.
Girard, after numerous investigations, determined that the
free portions of the incisors, from the gum to the table, average
15 millimetres. This is subject to some variation, but normal
pinchers rarely vary from 18 millimetres in length, intermediate
teeth beyond 15 millimetres, while corner teeth are about 13
“millimetres.  Variation in the length of the incisors may be from
excess of length or from deficiency of length.

EXCESS OF LENGTH.

This anomaly ocenrs in several ways, either occurring in
both jaws, or in the teeth of the upper jaw alone, or at times
ouly in certain teeth of one or the other jaw.

EXCESS OF LENGTH OF BOTH JAWS.

When the teeth of both jaws are too long, there is a general
tendency for them to become parallel ; that is, to approach a hori-
zontal direction; but their free extremities are diverged like the
ribs of a fan, and the wearing surface, or table, shows the char-
acter of the age of the horse ; flattened in front to behind, they
do not tend to take an oval form ; the central enamel occupies a
large portion of the dental table. There is often a little external
cavity in the inferior corner teeth; the excess of length of the
crown of the tooth is not in proportion to that of the root; the
teeth are less solidly fixed in their alveolar cavities, and are sub-
ject to fracture from moderate violence, on account of the great
leverage of the lengthened crown. These teeth on their table
apparently show an age which is sometimes very deceptive.
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To determine the exact age, it is necessary to shorten, by the
imagination, the elongated teeth; determine by a close exami-
nation what would be the form of the tables of the teeth were
they cut off to their proper length, what would be the form and
position of the cups and dental stars in such a shortened tooth.
and give to the animal the age which the alterations indicate.

Cutting off incisors of great length in a young horse need
not be considered a fraudulent act on the part of the dealer, for,
while shortening of the long teeth of old age isa trick to deceive
the ignorant, who associate long teeth with great age, the short-
ening of the teeth of a young horse gives a table indicating a
greater age, and will not deceive the expert, who should always
examine any horse on purchase.

EXCESS OF LENGTH OF THE INCISORS OF THE UPPER JAW.

This anomaly constitutes what is commonly known as
parrot-mouth (Figs. 145 and 146), on account of the analogy
in the appearance of the upper jaw to the corresponding beak
of this bird. The upper teeth may acquire a length of 2%
inches, and are frequently very much curved forward and down-
ward, while their posterior faces are worn away to a sharp bevel
by their contact with the inferior incisors. These latter ave fre-
quently shorter than normal, and the parrot’s beak is formed by
the pincher and intermediate teeth, with only the internal border
of the corner teeth, while the rest of the latter is worn into a
deep notch. These deformities are frequently much greater on
one side of the jaw than on the other.

In some horses five years old the upper jaw projects a line
or two in front of the inferior jaw, whilst the posterior surface
of the teeth in both jaws corresponds, which produces excessive
wearing of the posterior part of the upper incisors, leaving a
little line in front of their table, which predisposes to the formation
of parrot-mouth. Usually, however, parrot-mouth is ouly seen
in very old horses, It interferes more or less, according to its
development, in the prehension of food, especially with oats, as
the projection of the teeth interferes somewhat with the move-
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EXCESS OF LENGTH OF INCISORS OF TOWER JAW, 139

ments of the lips; the elongated tecth also render less the maxi-
mum extent to which the incisors can open than in a normal
mouth ; the latter can usually open 2% inches, or a little more,
while in certain parrot-mouths the space between the open in-
cisors is only 14 to 14 inches. The beveled and distorted tables
of the incisors in a parrot-mouth render the determination of
age, for these, practically impossible. The judgment of age
may be based upon the relative characters, as to the inclination
of the teeth, their color, their size, and what one supposes would
be their tables were they cut to their proper length. It
frequently happens that a parrot-mouth so interferes with mas-
tication, on the part of the animal, that it becomes necessary
to resort to operative measures with the saw and file to give
the animal a normal mouth. This operation not only relieves
the animal, but restores it to the appearance of its approximate
age, and does not enter into the category of fraudulent measures.

EXCESS OF LENGTH OF THE INCISORS OF THE LOWER JAW.
A condition which might be called a reversed parrot-
mouth is sometimes seen, which seems to be caused by a slight

Fic. 147,
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prognathism of the lower jaw, or a deficiency of the teeth of
the upper jaw. It is usually limited to the pinchers and inter-
mediate teeth (Fig. 147). This condition is more {requent in
mules than in horses, and produces great inconvenience in
seizing food, frequently requiring operative interference,

i I}‘II‘WJ‘"V“;IL‘JE!I%E !H
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F1G, 148,

Deficiency of length of incisors of 1he lower jaw. A, dental tables. B, roots
shown in their alveolar cavities.

EXCESSIVE LENGTIL OF SINGLE TEETH OF THE JAW.

Mouths occasionally are seen in which only one, two, or a
small number of teeth are distorted ; this occurs at times on one
side only, or it occurs frequently that the teeth on one side are
very long and those on the opposite side very short, correspond-
ing with an inverse condition in the other jaw. In cases like
this it should always be the rule, as is necessary in all horses
to determine age, to inspect them from both sides. In horses of
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seven or eight years old, a slight increase of wearing on one side
of the jaw will frequently make, in the table-mark, a deviation
of a year or two in the appearance of the animal’s age, which is
readily corrected by a further examination from the other side.

DEFICIENCY OF LENGTIT OF THE FREE PORTION OF THE INCISORS.

Deficiency of length is seen only in very old horses; the
teeth are always in apposition, except in the ease of cribbing
Liorses, when they may be so worn off as not to reach those
of the other jaw. The diminution in the length may be so
great that nothing but a mere stub remains.  This condition is
frequently accompanied by cementoma. ov fumors thrown out by
the Irritated alveolar periosteum (Iig 143).

MOLAR TEETH.

As in the case of the incisors, the irregularities of the molar
teeth are due to excess and deficiency of length.  This may
oceur on one or both sides of the jaw, on all of the tables of an
arch, or only on certain teeth.

DEFICIENCY OF LENGTH OF THE CROWN.

Inferior Jow—The abnormal use of the molars yarely ex-
tends to all of them in an arch: sometimes those in the centre
of the arch ave the most worn (Fig. 149). giving it a concavity,
in which the corresponding clongated teeth of the upper jaw fit;
or sometimes they are worn most at the extremities of the arch,
with an inverse condition of the upper jaw (Fig. 150); in molars
which have been excessively worn the crown may have disap-
peared, leaving the roots as distinet and apparently supernu-
merary teeth (Ilig. 149). 1In this case, as was noticed in the
study of the structure of teeth, when they are worn down, they
produce an irvitation of their alveolar cavities which causes an
excessive deposit of callous bone or cement, which unites them
together and aids them in their function, but sometimes causes
annoying bony tumors; however, the new function is not as
complete as the original one, as the hard enamel has disappeared
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and the wearing surface is much softer; the mastication is not
complete, and the animal shows the effect of a lessencd nutrition.

Superior Jowr.—What has been said of the lower jaw ap-
plies to the upper, but the changes in them are less frequent.

Fie, 149, Fia. 150,

Lower molar arch of a very old horse, Molar arches (right) of a very old horse.
Lower jaw to the left of figuve,

The separation of the roots in the upper jaw is less common, as
these teeth are longer and contain a greater amount of enamel.

EXCESS OF LENGTH OF THE CROWNS.

Excess of length of the crowns or portions of them is of
rather common occurrence. As the upper molars are broader as
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well as longer than the lower ones, the lower jaw is obliged to
have a lateral movement in order to grind against the whole
table of the former. When the horse is fed under the ordinary
conditions of nature, finding coarse weeds, twigs, hard vegetable
matters and resisting substances, as dirt, ete., mixed with its
food, this lateral movement is rendered complete by the slowness
and difficulty of mastication, and the tecth are kept worn evenly.
When, however, the animals are given selected fine hay, cleaned
oats and slops and mashes, easy of mastication, they use the
Jaws like a chopping machine, and all parts of the grinding
surfaces are not brought into contact. Again, when horses,
like cab-horses, doctors’ hacks, ete., are fod at irregular times
and in a hurry, they masticate incompletely, give the jaws but
little lateral movement, and the narrower, lower jaws wear only
against the internal portion of the tables of the upper teeth.
Wilhen from any cause, such as caries of a tooth, cementoma,
disease of any kind, or deformity, the animal chews more on one
side than the other. the normal bevel of the teeth throws the
wearing surlaces from their natural position, and, while some
portions arc worn faster, others do not receive the proper amount
of use.  When one or more teeth have heen partially destroyed
or lost, the opposing teeth, finding lessencd resistance. hecome
excessive in length and frequently irregular in shape. The
irregularity of shape from any of the above eauses is usually in
the form of an inereased bevel. Only the mternal surface of
the upper molars is worn, causing the formation of a little ledge
along their outer borders. This acts as a check to lateral
motion of the lower jaw, soon prevents it altogether, and cause
and effect promptly react on each other, The external borders
of the upper jaw become long, thin, and sharp, and their irvegu-
lar, ragged edges cut the checks and serve as lodging places for
balls of food, which may decompose, causing further irritation
to the mucous membranes. The internal borders of the lower
teeth may become very long and stand np like so many arrow-
points, cutting the tongue and even penetrating the hard palate.
The pressure on the border of the teeth worn close to their
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roots and the lateral pressure due to the leverage of the erown
on its root in the alveolar cavity produce further irritation and
prevent proper mastication. The pain on one side frequently
confines the grinding entirely to the other. The loss of the
lateral motion also prevents the slight fore-and-back play of the
arches of the teeth, and soon the anterior edge of the first molar
above and the posterior edge of the last molar below grow into
points, which may be verv annoying to the animal ; removal of
the latter is troublesome to the surgeon. Discase of a molar in one

Fie, 151,

[rregular wearing of upper and lower molars,

jaw, or its absence from fracture or otherwise, is soon followed
by complication in the opposing teeth of the other jaw. Fig.
152 shows a [onrth molar in the upper jaw with a cavity which
was the size of a hen’s egg, into which points the fourth inferior
molar, which, from want of resistance, has become elongated.
The presence of a dental eyst probably explains the enlargement
of the upper tooth and also the softness of its texture which
allowed it to be worn hollow.

Irregularity and deformity of the molars are the causes of
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much constitutional trouble ; the interference with the mechani-
cal action of the jaws and the soreness produced in them and
in the checks and tongue render trituration of the food and
mixture with saliva incomplete; the unprepared food is not
digested and assimilated properly, causing a defective nutrition ;
the animal falls away in flesh. becomes hide-bound, and may have
attacks of indigestion. The non-assimilation of the food causes
indigestions and atony of the digestive tract and predisposes to
intestinal calculi. The molars of all stable-fed animals should

Fra. 152.

Hypertrophy of the apper fourth molar (right) with eavity for elongated corresponding molar,

be looked to once or twice a year, including those of race-colts
which are grain-fed from weaning. The inspection of the molars
should constitute a part of examination for soundness.

ACCIDENTAL IRREGULARITIES.

Accidents from various causes, injuries, wounds, fractures
of the jaw-bone, with or without loss of the teeth, and abnormal
growths, may so interfere with mastication on one side of the
mouth that they cause an excessive wearing of the tecth on the
other side.

Vicious, nervous, and irritable horses frequently bite at
10



146 AGE OF THE DOMESTIC ANIMALS.

their mangers, chains, wagon-pole, or other foreign bodies, and
chip off the edges of the incisors, or they may even wear them
to a considerable degree, so as to greatly change their form and
tables and interfere more or less with the characters from which
we judge the age. In many of these cases, however, the cause
is evident, and the unilateral wearing, or the rough, irregular
loss of substance, ecan be replaced by the imagination, and the
accurate age determined.

IRREGULARITIES FROM CRIBBING.

Cribbing is recognized as of two kinds: 1st, that of the
wind-sucker who pursues the habit, nose in air, and consequently
produces no abnormal wearing of the teeth ; and 2d, the eribber,
who requires some foreign body between its teeth and wears
them at the point of prehension. "Yor the former, M. Goubaux
proposed, in 1866, the name of ** aéropinic.”

According to the manner of cribbing and the character of
the object which the horse chooses for support of the teeth, the
wearing of the latter may be much varied. The object seized
may be the feed-box, the rail of the manger, or a part of the
stall, which may be horizontal or may be vertical; it may be
the end of a poll or shaft, a chain, hitching-strap, or part of
another horse’s harness; in one ecase of the writer’s, the horse
would only crib on a small piece of wood when hung loose on
a cord. Rare cases erib by seizing their own legs. Sometimes
the support is only taken with the lips or the tuft of the chin,
and in these there is no wearing of the teeth.

According to the size of the object, or the position assumed
by the horse in cribbing, the contact of the teeth may be only
by the anterior borders, only by the posterior borders, or by
both ; it may be by one jaw or by both ; it may be by a num-
ber of teeth, or only by one or two teeth. In whatever manner
the cribbing is done, but little force is used, and the worn sur-

face of the teeth is smooth, even, and polished, so that it is

readily distinguished from the roughened edges of teeth worn
by vicious or nervous biting. When the support of the teeth
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has heen taken, the animal makes an effort of deglutition, which
is followed by a peculiar “cluck” sound. In examining an
animal, even where the age is readily recognized, care should
be taken to open the jaws completely, so as to inspect all sur-
faces of the teeth. While cribbing marks, when on the anterior
face of the teeth, are apparent on superficial examination, those
on the posterior face are often hidden by the foam and saliva,
unless care is taken to wipe the latter away. A slight bevel
worn on the anterior surface is evident, with the teeth closed,
from the separation of the enamel and the presence of a yellow
line, made by the exposed dentine, while a considerable bevel
might be overlooked when its surface is a continuation of the
yellow dentine of the table and is looked at from in front.

It is often of the greatest importance to determine if the
irregular areas of use on a horse’s teeth are due to accident, or
are the result of cribbing.  Undoubtedly, some cases of cribbing
find their origin in the bad habit of cleaning a horse in its stall,
where it can bite at and seize the manger, ete. In these cases
the edges of the teeth are rough.and jagged, and it is only after
the habit becomes confirmed that the worn parts become smooth
and polished and evenly used in their irregularitics. Tn other
cases, where attempts have been made to cure the horse of the
habit, by fastening it so that it cannot reach the object on which
it cribs, it changes its mode of eribbing and may wear various
parts of the incisors, and then the teeth, losing the support of the
enamal in front and behind, become very irregular and broken.

When the animal cribs by pressing the incisors against
some foreign body, the wearing takes place on the anterior face
of the teeth (¥ig. 153, A, B, ¢, D).

When the object is seized in the mouth it may wear only
the posterior faces (Fig. 154, a, B, ¢); or, if a thin board or
similar body is held, it may wear the anterior borders of one
Jawand the posterior of the other {Fig. 154, v, and Fig. 155, ).

If a thin object is seized evenly between the jaws, the
tables of the upper or the lower or of both sets of incisors may
be worn. In the latter case the age must be determined by the
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thickness of the maxilla, the obliquity of the shortened teeth,
and their size as they emerge from the gums (Fig. 155, B, ¢, p).

Fig. 156 shows the wearing produced by vertical objects,
—halter-straps, which the animal renders tense by backing to its
full length ; wires, small chains, ete.

Most horses crib only on a given character of object, and
when removed to another stall, or fastened so that they cannot
reach the regular resting-place, may stop the habit for a time or
be broken of it entirely. Others will, sooner or later, find some
other body that suits them and commence again; so that the
same animal may have two sorts of crib-markings. Others,
when tied up, will learn to erib in the air.

Frag. 168,
Cribbing on vertical edge of Foreign body, or on halter-strap.

The rasp and file are sometimes used by dealers to shorten
the incisors, and, while adding a little to the apparent age of
the ariimal, remove the bevel which shows the habit of cribbing.
A careful examination will always show a roughened surface,
howéver, unlike the smooth polish of a naturally-worn table.

ARTIFICIAL IRREGULARITIES.

From time immemorial, the lower class of horse-dealer, like
his congener in any other trade, has studied to learn and practice
deceptive means for ‘giving his articles for sale an apparent
greater value than they really have. With this view, the dis-
honest breeder in the country attempts to hasten the appearance
of age of his colts, to place them on the market as adult ani-
mals, and save a year's feed and cost of care when they are yet
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undeveloped ; the eity dealer fashions the mouth to destroy the
evidences of cribbing, even at the risk of making the horse
appear a year or two older, or alters the tables of the teeth to
deceive the inexperienced buyer into thinking an old horse to
be one just arrived at adult age.

‘Within recent years, moreover, espeeially in America, there
has arisen a {raternity of © Equine Dentists,” a guild endowed
with great enthusiasm, who not only relieve the animals suffer-
ing from irregular and sharp molars, but, with artistic skill,
remodel the whole mouth, and produce changes which some-
times greatly complicate the characters of the teeth as indica-
tions of the age of the horse.

REMOVAL OF TEMPORARY INCISORS IN ORDER TO AGE
THE HORSE.

In Treland, in Normandy (in France), in Virginia, and in
some sections of the West, the temporary incisors are drawn
some time before they would naturally drop to be replaced by
the permanent ones, in order to hasten the eruption of the latter.
If the intermediate inecisors are drawn in a rising three-year-old,
the permanent ones appear at three years, or soon after; and if
the temporary corner incisors are then drawn, they are replaced
in a few months by the permanent teeth ; so that a rising four-
year-old may have all of its permanent incisors, and the mouth
of a four-year-old off may have the appearance of that of a horse
a year older. The condition of the tush teeth does not eontrol
the age to any extent, as some horses have them between three
and four years of age, and in others their eruption does not
take place until six.

We have seen that when the incisors first appear they
emerge from the gums somewhat obliquely, and later take their
proper position, making their incisive arch a regularly rounded
curve. When the permanent incisors have been hastened by
the removal of the temporary ones, the former keep their oblique
position, the arch is never regular, and is evidently diminished
in width. If the removal has been recent the parts are inflamed,
and there is sometimes a periostitis, which is evidently trau-
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matic in origin. When such an irregularity is seen, the ob-
liquity of the teeth in the curve of the incisive arch, a comparison
of the two incisive arches (for frequently the deception has only
been practiced on the lower teeth), and a comparison of the
worn tables of the pinchers with the fresh edges of the others
will be sufficient to show the fraudulent interference which has
been exccuted. There are frequently cicatrices, showing the
forcible removal of the teeth.

De Curnien questions that the drawing of the temporary
teeth hastens the eruption of the permanent ones; but Mayhew
maintains the contrary, with which my own experience coincides.
Mayhew says they can be hastened by the application of a hot
iron to the gums. The question was put to a large number of
breeders by MM. Goubaux and Barrier. and was answered, by
all but one, in support of the opinion that the eruption of the
permanent teeth is hastencd by the removal of the milk-teeth.

BISHOPING.

Bishoping is a method employed by gyps to alter the ap-
pearance of the ineisors, which can only deceive buyers who are
entirely ignorant of the horse’s mouth.

The crowns of the incisors of the young horse are wide from
side to side ; the dental tables are modified as the animal becomes
older, and become succcssively'oval, rounded, and triangular ;
the cups at first occupy the whole table, and are usually filled
with dark-colored cement or black foreign matter ; they gradually
diminish in size, approach the posterior border of the teeth, and
then disappear. In the centre of the table the dental star appears.

Bishoping consists in giving to the tables an artificial cup
of a dark color. The teeth usually are first filed even; each
table is then gouged out until somewhat concave, and the new
cup is then blackened, cither by nitrate of silver or by a point
of white-hot iron. It is only practiced on the lower incisors.

Bishoping is readily recognized on a proper examination ;
as, with the shortened lower teeth, the tables of the two incisive
arches usually do not correspond (Figs. 157 and 158), and the
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Fig, 157,
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Bishoping (Figs. 157, 158, 169).—From in front the fignre shows a
space, above the corner and intermediate teeth, made by their having
been filed. This is seen more plainly in profile. The tables show the
roughened surface left by the file, and the artificial, blackened cups, at
the posterior border of which are seen the real cups. surrounded by

enamel.
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enamel of the diminished cup of the horse is found posterior
to the artificial cup, or has disappeared (Fig. 159). In bishoped
mouths the artificial cup is found on the tables of wounded or
triangular teeth, in which they normally would not be present.
In bishoping the tushes are frequently filed down to point them
and make them appear fresh and small. This is evident from
the roughencd surface and unnatural shape.

DRESSED MOUTIIS.

The notch on the upper corner incisors and the whole
tables of the incisive arches are frequently filed down in “ dress-
ing” the mouth. 1f recently done the roughened surface is
evident, and at other times it may complicate the appreciation
of age to a certain extent; but the incidence of the jaws, the
form of the tables, the conformation of the maxillary bones, etc.,
should prevent a deception of any importance.



AGE OF THE ASS, MULE, AND HINNY.

To determine the age of the ass, mule, and hinny vequires
an extension of the rules which have been applied to the horse.
In the young animal the eruption of the milk-teeth and their
replacement by the permanent teeth are about the same.

In these animals the incisors are smaller and narrower
and less conical in shape than in the horse. The crown of the
teeth is much longer and the root is shorter. The dental cup
is continuous until a late period of life, as it is proportionately
deeper. The cups are often imperfect behind. As the teeth
are harder and more resisting, they wear much slower, and con-
sequently the tables change their form more slowly. The teeth
are more solidly imbedded in their alveolar cavitics, and an
excess of gum fixes them firmly. The dentine is more discolored
and darker; the whole tooth is harder and resists the wear of
dense, fibrous food better than that of the horse, and consequently
does not wear so fast. The form of the tables is of less value,
while the form of the arch and the obliquity of the teeth ave more
important. After seven years the elongated teeth and their ap-
proach to each other in a horizontal line, with thinning of the
maxilla and the deposit of cement, the dark color and the nar-
rowing of the incisive arches, are evidences of age,

The dental tables change from a round to a triangular
form, which is complete at seventeen or cighteen years. At this
age the cups may disappear and be replaced by the dental stars.
The incisors beceme parallel to the maxillary bones and con-
verge at their free extremities in very old age. ’

(157)



AGE OF THE OX.

Tur age of the ox has demanded much less study than that
of the horse, on account of its shorter life and the more limited
time in which it is utilized for specific purposes. In a growing
animal the evidences of its youth are unmistakable. Arrived at
adult life, the difference of a year or two in its age is less impor-
tant, in regard to its value, than it is in the horse, and later
becomes even less so. The age of the ox is determined by the
changes which take place in its dentition and the wearing away
of its teeth, and by the changes in the growth, form, and appear-
ance of its horns.

DENTITION OF THE OX.
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The ox has thirty-two teeth,—twenty-four molars, arranged
as in the horse, in arches of six on either side of each jaw, and
eight incisors in the lower jaw, with none in the upper. In
rare cases there are rudimentary molars (wolf-teeth), but when
these exist in the young mouth they drop before the permanent
dentition is complete. Tush teeth are not present.

INCISORS,

The upper jaw is devoid of teeth, but the intermaxillary
bones are covered by a dense cartilaginous cushion and strong
gum, which furnishes a resisting body to the incisors of the
lower jaw in the prehension of food.

In the lower jaw there are eight incisors, arranged like the
ribs of a fan, on the spatula-shaped arch formed by the ex-
tremity of the maxillary bone.

(158)
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The incisors, instead of being fixed solidly in their alveolar
cavities like those of the horse, are imbedded in them on a layer
of cartilage, which allows of a considerable amount of motion,

and thereby probably protects the
cushion of the upper jaw from in-
Jury in seizing food, which is erushed
rather than cut off.

The two middle incisors are
known as pinchers, the next ones on
cither side as first intermediate tecth,
the next as second intermediate, and
the outside ones as corner teeth.

The two pinchers are slightly
separated on account of the cartilagi-
nous symphysis of the maxillary
bones in the ox; this is much more
marked in the first dentition. The
other teeth touch each other by their
extremities and form a complete arch,
but, from their shovel shape, are not
in contact along their borders as the
wedge-shaped incisors of the horse
are. :

The incisors are composed of a
crown and a root, separated by a dis-
tinct neck, giving them a somewhat
shovel shape. The crown or free
portion is flattened from above to
below, and becomes (Fig. 160) thin-
ner and broader at its anterior ex-
tremity.

Fia. 160.

Left pincher teeth of the ox. I.
External faces, I, Internal faces.
@ a. Permanent incisors. b b. Tem-
porary incisors, (Natural size.)

The external or under face is convex in both directions; it
is of a milky-white color and is striped with little longitudinal
ridges and gutters, which becomie polished smooth with age.
The internal or upper face is almost flat, but has a conical ele-
vation, the base of which is directed toward the free border
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with whieh it merges, while its sides axe berdered by small
gutters. The internal border is convex and the external border
is coneave, which gives the tooth a eurved shape and which in-
dicates the side to which it belongs. The root is rounded,
conical, and yellow in color; its extremity, in a young tooth,
shows the opening of the dental canal.

Structure~The incisors have approximately the same
structure as the tush tooth of a horse ; they are composed of a
dentine with the free portion covered by a continuous layer of
enamel. The enamel is thickest on the external surface and
gradually disappears on the root. In the young tooth there is
a large, simple, dental cavity filled with the dental pulp; but as
the animal gets older, a dark-yellow dentine is deposited until
the cavity is filled up and the tooth ceases to grow. Itis not
pushed from its alveolar cavity, as the incisors of the horse are,
as the free portion is worn away.

Like the horse, the ox has two sets of incisors,—the tempo-
rary or milk-teeth and the permanent ones. The milk-teeth
are distinguished from the permanent ones from their being
smaller and narrower; their enamel is thinner and more trans-
parent and they are more curved to the side. Their roots are
very short, and are pushed out by the replacing permanent
incisors.

The incisor scarcely reaches its full development when it
commences to be worn by its contact and constant friction
with food and with the cushion of the upper jaw. The wearing
commences at the anterior border and removes the enamel
toward the posterior part of the upper face. When it has
completely removed the conical eminence and the lateral gutters,
the tooth is said to be leveled and the table is formed. From
the almost horizontal direction of the incisor teeth, the wearing
of their tables takes place in an oblique direction to their long
axis.

The table at first is large, consisting of a plate of dentine
surrounded by a border of enamel, and having in its centre a
transverse line of dark yellow, made by the uncovered, later de-
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posit of dentine in the pulp-cavity. As the tooth becomes
smaller toward its root the table becomes smaller and nar-
rower and the dental star hecomes narrower, but it also be-
comes longer from in front to behind, until it forms a distinet
square as it is exposed by its posterior face from the oblique
leveling.

As the incisors are worn away they seem to separate from
cach other at the roots, for the narrower parts of the crowns are
held apart by their cartilaginous beds, which do not atrophy as
does the boue of the maxilla of the horse, when the Narrow,
wedge-shaped  roots are almost driven from their alveolar
cavities,

When the teeth are worn down to their roots the gum
retracts and shows the yellow stubs, which arc all that is left of
the incisive arch.  (Fig. 167, 4.)

With the wearing away of the incisors the dental arch loses
its regular curve and becomes depressed in the middle,

MOLARS.

The ox has, like the horse, six molars in each arch, on either
side of each jaw. The arch is shorter, as the teeth are smaller,
The first molar is very small and each one increases in size to the
sixth; but there is such a marked difference in the size that the
first three teeth occupy but the third ot the arch, while tho last
three complete the posterior two-thirds,

In the ox the molars have the same componund arrangement
of enamel as in the horse, filled up by dentine and surrounded by
a layer of cement. The latter often exists in great quantity,
and is of a rich yellowish color. There scems to be a greater
difference in the relative density of the substances, and the
ridges of enamel stand out in sharper points as the softer dentine
becomes worn away.

As in the horse, there are three temporary molars and six
permanent molars in each arch.

According to Girard, the first temporary molar appears

from the sixth to the twelfth day, following the eruption of the
11
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second and third molars, which are sometimes through the gums
at birth or appear immediately after birth.

The permanent molars make their appearance in the fol-
lowing order: Second molar from twelve to eighteen months ;
first molar from twenty-four to thirty months; third molar at
thirty-six months; fourth molar at eighteen months; fifth molar
at twenty-four to thirty months; and the sixth molar at three
years or later.  When the rudimentary molar (wolf-tooth)
exists it appears about the tenth month, and is driven out of its
alveolar cavity, with the appearance of the first permanent
(fourth) molar, at the age of two years.

Simonds claims that the molars do not show in the calf at
birth, and first make their appearance at the end of the first
month.  Simonds also differs slightly from Girard as to the
eruption of the permanent molars, placing the appearance of the
fourth molar at six months; the fifth at fifteen months; the
sixth at two vears. He evidently studied on very precocious
cattle.  Undoubtedly the eruption of the molars in cattle is
variable, and, owing to the tronble of examination in the living
animal, its careful study has been neglected.

An annexed table shows the diversity of eruption in various
subjects. It will be found to vary somewhat, not only in the
different races of cattle, but in the families of the same race
which are reared under different climatic conditions and are
nourished more or less liberally.

The periods of the animal’s life, as indicated by the teeth.
form the following natural divisions :—

1. Eruption of the temporary teeth.

2. Wearing of the temporary teeth.

3. Fruption of the permanent teeth.

4. Leveling of the permanent teeth.

5. Wearing away of the crowns.
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DETERMINATION OF AGE BY THE TEETH.

With the young calf to be slaughtered for veal the absolute
age is usually less important than its condition of development
and its weight, but may be the causc of serious legal question and

 require the most acute perception on the part of the expert to
decide and testily in controversies between the suspected butcher
and the rigid law.

FIRST PERIOD—ERUPTION OF THE TEMPORARY TEETH.

The ealf is sometimes born with no incisors; but usually
the pinchers and first intermediate teeth have pierced through

Fra. 161,
Incisors of the calf. a, external face. b, internal face.

the gums. The second intermediate teeth appear about the
tenth day, and the corner teeth seven to ten days later, but may
appear as late as the thirtieth day. The incisors do not reach
the same level and complete the arch until the fifth or sixth
month. (Fig. 161.)

SECOND PERIOD—WEARING OF THE TEMPORARY TEETH.

The leveling of the milk-teeth is very variable, according
to the food on which the calf is fed. In calves fattened for the
butcher with milk the wearing is slow, while in those that are
put early to pasture and are fed on dried forage the leveling takes
place much more rapidly. The pinchers are worn at their ante-
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rior borders at six months and are leveled at fen months; the
arch is broken in the centre and loses its continuity at the
first intermediate at one year, second intermediate at filteen
months, and at the corner teeth at eighteen to twenty months.

Fre, 162,

Two years, a, external face, b, internal face,

THIRD PERIOD—ERUPTION OF THE PERMANENT INCISORS.

Twenty Months—At this time the milk-pinchers are re-
placed by the permanent ones, which protrude somewhat
obliquely, but soon assume their natural position and are in
place at two yeam (Fig. 162.)
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The erowns of the permanent pinchers, in this mouth, have
not become quite free from the gums; the left-hand tooth is
somewhat in advance of the other, and its enamel just shows
traces of use. : i

Fra. 163,

Two years, nine months. o, external face, b, internal face.

Two Years, Siz Months—Between two and one-quarter
vears to two years and nine months the first permanent interme-
diate teeth have accomplished their eruption. (Fig. 163.)

In this mouth the crowns of the first intermediate teeth
are free from the gums, and the root of the. second inter-
mediate (temporary) is pressed on and its position slightly
displaced.
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Three Years, Three Months.—Between three years and
three and one-half years the second intermediate have replaced
the milk-teeth, (Fig. 164.)
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Fic. 161,
Three years, six months, «, external lace. b, internal face.

In this mouth the second intermediate teeth have reached
the level of the incisive arch and their enamel has commenced
to be used."

Four Years—Between three years and nine months and
four years and six months the corner teeth arc completely
through the gums and the mouth is complete. (Fig. 165.)
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The permanent corner teeth have just replaced the tem-
porary ones, and are still in an oblique position, not having
completely emerged from the gum.

Fia. 163,
Four years. «, external face. b, internal face.

FOURTH PERIOD—LEVELING OF THE PERMANENT TEETH.

At five years the pinchers have commenced to level.

At six years the pinchers are leveled, both pairs of inter-
mediate teeth are nearly so, and the corner teeth are somewhat
worn. (Fig. 166, a.)
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Fia. 1686,
a, six years. b, eight years. o, ten years.

At seven years the first intermediate teeth are leveled, the
second intermediate are much worn, and the corner teeth have
lost their enamel at the anterior extremities.
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At eight years the entire tables are leveled and the pinchers
commence to show a concavity, which corresponds to a convexity
of the cushion of the upper jaw. (Fig. 166, .)

Fra, 107,
a, cleven years, b, fifteen vears.

At nine and ten years this concavity extends to the inter-
mediate teeth, the table of the pinchers is almost square, and
the dental star of the pinchers and first intermediate teeth has
become long and distinet. (Fig. 166, ¢.) _

During this period, from six to ten years, the rounded arch
formed by the incisors gradually loses its convexity until it
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almost forms a straight line.  The tecth appear to separate, and
the gum shows between them.

FIFTH PERIOD—WEARING AWAY OF THE CROWNS.

Trom this time on there is a progressive change in the
shape of the teeth ; the crowns become worn down with more or
less rapidity. they diminish in size, the dental stars become
larger and square, the teeth seem to separale, and the retracting
gum leaves the yellow roots uncovered.

At ten years the dental star is square in the pinchers, and
the first intermediate and the corner teeth are leveled. '

At eleven to twelve years the dental star is square in all
of the teeth, which become triangular in shape and commence
from this time on to be worn to stubs. (¥ig. 167, «.)

It must always be borne in mind that the race of the an-
imal and the character of the food produce great variations in
the wearing of the teeth. Animals fed on hard forage and
those fed on brewers’ grains will have their teeth worn down
much more rapidly than those fed on the prepared food of the
ordinary dairy.

DETERMINATION OF AGE BY THE HORNS.

The horns of cattle, rising more or less gracefully from the
frontal bones, were undoubtedly intended for weapons of offense
and defense. All breeds of cattle ave provided with horns,
except that known as the angus or polled angus, which was
indigenous to the northern part of Great Britain from the earliest
historical times, but of which we have po trace in prehistoric
deposits. Among all varietics of cattle individnals may be de-
void of horns; they are known as “ mulley,” or, if deprived of
their horns artificially (dehorned-dishorned), ave called * polled.”

Polling has been done by the Hindoos for over the last
two thousand vears, without ever showing trace of producing
hereditary results.

The horns are symmetrical in shape, and when there is
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any noticeable difference in the length, size, or curve of the
horns, it may be assigned to some previous injury, disease, or
accidental cause. ;

According to the charaeter, habits, and surroundings of the
various races and individuals, we find the horns more or less
modified in size, shape, and strength.

In the semi-wild races, like those of Asia, Hungary, Spain,
Texas, and South America, the horns may attain enormous size,
—five feet in length ; while in the most civilized, domesticated
races, like the Durham, Dutch, and Channel-Tsland caltle, the
homs tend to diminish in size, and may be but a few inches
long.

The bull has strong, stout, short, straight horns, dense in
structure, which seem to be as much points of hold for his
massive, heavy head as actual weapons in times of warfare ; the
female has longer, sharper, more delicate horns, designed to use
inemergencies. The steer has horns which are a compromise
between those of the two sexes,—longer than those of the bull
and larger than those of the cow.

The horns have for a basement two coies, or conical, bony
projections of porous structure, richly supplied with blood-vessels,
and containing air-cells which communicate with the sinuses of
the frontal, occipital, and maxillary bones.

The cores are covered by a dense, fibrous, vascular mem-
brane, from the outer face of which, corresponding to the chorion
of the skin, the horns grow. The horns themselves are conical
tubes more or less curved, consisting of concentric layers of
epithelial growth,

Soon after birth the calf shows two little, hard, rounded
points at either side of the frontal bone, which slowly emerge
from the skin. At eight or ten days the point is through the
skin and shows the color which the horns will have later ;- at
three weels a distinet little flexible horu has appeared. At five
or six months the horn has commenced to curve on its long axis
and assume the direction it will have later. Up to this time,
and during the first year, the horn is covered by an epidermic
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prolongation of the skin, similar to the covering of the hoof of
the foal at birth, but by the twelfth to fifteenth month this
covering has dried and scaled off, leaving the natural, shining,
tough surface of the horn proper.

In the second year the horns start a fresh growth, and a
small groove is found encircling it between the substance secreted
the first year and that which developed in the second.

During the third year a similar activity in growth takes
place, and a second groove is found marking the line between
the two years” growth. These two grooves or circular furrows
around the horn are not well marked and have been {requently
overlooked, and all trace of them disappears as the animal be-
comes older.

From three years on, the growth of the horn is marked by
a groove or furrow, much deeper and so distinet that they show
between them a decided elevation or * ring ”? of horny substance,
which forms an accurate basis for estimating the age of the
animal. In an animal over three years of age we count all of the
horn beyond the first groove as indicating three years, and add
one year to its age for cach groove and « ring ”’ which 1s present
toward the Lase of the horn.

The grooves arc always better marked in the concavity of
the horn than on the convex surface. In feeble, ill-nourished
animals they are but slightly marked.

Many causes, however, tend to diminish the value of the
“rings” and grooves in the estimation of age. In “show”
cattle and in herds of cattle kept for show, the horns are fre-
quently sand-papered, scraped, and polished to give them the
fine appearance of delicate texture, which, with that of the other
integument, indicates the similar condition of the mammary
gland for secreting milk and of the connective tissue for forming
fat. Dealers serape the horns to destroy the evidences of age
in the animals which they have for sale. Tn old cows there is
an atrophy of growth and an apparent contraction of the base
of the homn; the rings and grooves are much less distinctly
marked and may be indistinguishable.
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In the first four years the teeth are the most valuable
mdications of age, from four to ten years the horns furnish the
more accurate signs, and after ten years a careful comparison of
both is required to determine approximately the number of years
which have passed.

F1a. 167a, !
Form of horns, @, Hungarian ; &, Jura i e, Jersey; d, Durham.



AGE OF THE SIIEEP AND GOAT.

Tur sheep is of value for any purpose for a still more
limited period than the ox, and its exact age is of less impor-
taince, except in the case of valuable breeding auimals, which
are always possessed of a registered pedigree which guarantees
the day of their birth. An approximation within a month or
two is sufficient for practical purposes in a spring lamb, and an

error of six months will not alter the taste of a four-year-old

South-Down wether for a roast saddle.  After this time it is a
poor cconomist, except in districts where wool is the only prod-
nct to be derived from the sheep, who will not turn it over to
the butcher.—again excepting the pedigreed breeding animal.
Civilization, better agriculture, and the care of man have altered
the physiological characters of the ovine races even more than
they have those of the bovine, and a larger percentage of the
former have been rendered precocions than of any other species
of animal. As a result of the improved agricultural needs, the
sheep has altered considerably in form ; the eruption of the
teeth is more hasty, the horns have diminished in size or are
absent, and the general shape of the animal has been modified.
The age of the sheep is determined by the character of the
teeth, and of the horns, when the latter are present. '

DENTITION.
J Temporary,. 2+§ —90
Formula 5 ' 5 '
a6
| Permanent,. M 6ﬁ32

The sheep has thirty-two tecih, like the ox,—eight incisors
in the lower jaw, none in the upper, six molars in each arch of
either jaw, making twenty-four molars in all, and no tushes.

(175)
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INCISORS.

The incisors are eight in number. They are sct firmly in
their alveolar cavities in the maxilla, and form an arch more
convex than either the incisive arch of the horse or the ox. As
in the ox, they are termed the pincher, Jirst intermediate, second
intermediate, and corner teeth,  As in the other animals, there
are two sets, the femporary incisors and the permanent incisors,
The temporary incisors are much smaller and proportionately
much narrower than the permanent ones; so that the Jaw of the
lamb has an elongated, narrow appearance, which alters greatly
in form, becoming wider and more flat in the older animals.
The incisors of both dentitions are wedge-shaped like the per-
manent incisors of the horse. They have no neck separating
the crown from the root, like the incisors of the ox and the
temporary incisors of the horse. They are firmly imbedded in
their alveolar cavitics, which allows them to nip the short grass
close to the roots and obtain a living, where the ox, with its
loose incisors, can 1o longer obtain a hold to tear up the
blades.

In the virgin tooth the external face is white and polished
except near the root, where it is surrounded by a black cement.
The internal face has two longitudinal gutters divided by a little
crest.  The gutters are filled with black cement, They repre-
sent by their convex anterior face, in profile, the quarter of a
circle.  From this position they meet the cushion of the upper
Jaw by their frec extremity, like the incisors of a young horse,
and not by the posterior surface, as in the ox: so that by use
they rapidly wear the anterior border and form a table to the
teeth like the soliped, and not like that of their closer relation,
the large ruminant. The incisors of the sheep are formed of
dentine, surrounding a pulp-cavity which becomes filled with a
darker-coloved deposit at an early period, and are covered with a
layer of enamel, which disappears toward the roots, and which
is covered on the sides, in the longitudinal gutters, and near the
gums by a black cement.
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MOLARS.

The molars, except for their smaller size, resemble those of
the ox. They gradually increase in size from the first to the
sixth molar, the first three oceupying but a third of the arch.
The relative density of the dentine and the convoluted enamel
differs greatly, so that the dentine is more rapidly worn and the
enamel stands in sharp ridges from the table of the teeth.

ErvrrioNn or tur TEMPORARY TEETH.

INCISORS.

Considerable diversity of description is found among the
older writers as to the time of eruption of the teeth in the sheep
from the fact that some studied them in the common races of
Central Europe, while others examined them only in the per-
fected races of England. At the present day the studies of the
latter will be found more acenrate, as few flocks can be found
which are not well bred or mixed more or less with the finer
races. .

At birth, the lamb may have the pinchers and first inter-
mediate teeth through the gums, or the anterior borders of these
teeth may show a whitish line where they press against the gum,
which they pierce in from three to five days. The second in-
termediate emerges from the gum about the tenth day, and is
followed tardily by the corner teeth, which do not appear until
the twenty-eighth or thirtieth day.

MOLARS.

The three temporary molars in each arch appear about the
third week, when we find the first six incisors sufficiently ad-
vanced from the gums to allow the young animal to nip herbage,
which is to be ground by the larger teeth.

ALTERATIONS DURING THOE FIrST YEAR.
One to Three Months.—During this time there is little
change in the teeth. They are slightly more prominent, but

retain their virgin appearance.
12
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About Three Months.—Sometimes just before and sometimes
just after three months from the birth of the animal the fourth
(first permanent) molar appears, that of the lower jaw preceding
that of the upper by a week or more. _

Three to Nine Months—During this half-year no characters
of substantial value can be found. The incisors during this
period attain their full size, and, according to the herbage or
other food on which the animal has been fed, more or less wear-
ing of the anterior borders of the teeth has taken place. In
addition, however, to the general aspect of the animal, it is easy
to recognize the difference between the fresher teeth, which have
scarcely been worn, of a lamb four to five months of’ age, and
the worn, broken, and loosening ones at eight, nine, or ten months.

Nine Months—At nine months the fifth (second permanent)
molar makes its eruption. This fixes an important land-mark
in the determination of the age of the young animal.

The fourth and fifth molars are formed of two principal
lobes, each with two points of enamel, so that there are four
points of enamel ; the internal points are higher on the lower
teeth, while the external ones are longer on the upper teeth.
These points become used, and as they are worn away the band
of central enamel is separated from the outer border of the teeth
by a larger area of dentine.

The character of the points of enamel on these teeth, or
the distance of the bands of enamel from the outer border of the
teeth, thus indicates whether the animal has just passed nine
months or is a year or more old.

Ten Months.—At about ten months the body of the maxilla
is seen to be wider and broader,—due to the development of the
permanent pinchers, which press upon the roots of the tempo-
rary pinchers, producing absorption, and these latter are found
less solidly fixed in their alveolz.

Ervrrion oF PERMANENT TEETH.

One Year to Fifteen Months (Fig. 168, 1).—At this period
the permanent pinchers make their appearance. In the more
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F1G. 168,

I, one year, TII, eighteen months. III, two years, three months, @, external
ace. b, internal face,

precocious races the eruption of the pinchers takes place at one
year, while in the common races it may not until fifteen months.
Again, a question of individual development may hasten or
retard the eruption by a month or two; so that the better-bred
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animal may be thirteen or fourteen months before the first two
permanent teeth Lave appeared, while the more hasty, common
animal may have its permanent teeth by the same time. In
the male the eruption takes place very slightly carlier than in
the female.

The conditions of the points on the fourth and fifth molars
alrcady alluded to will aid in deciding if the cruptioil has been
hasty or tardy. '

Fighteen Months (Fig. 168, II).—At a year and a half
the first intermediate permanent incisors and the sixth permanent
molars appear. The eruption of these teeth is followed very
shortly by the falling out of all the temporary molars, which
are replaced almost simultaneously by the permanent molars.
After two years the molars furnish but little indication of the
age. Irom this time, according to its sex, the lamb takes the
name of ram or ewe.

Two Yewrs and  Three Months (Fig. 168, I1T).—About
nine months after the eruption of the first intermediate teeth
the sccond tntermedinte appear ; whether in precocious or tardy
races, the interval between the ernption of the first and second
mtermediate teeth is some three months longer than that be-
tween the former and the pincher teeth. In tardy animals, in
which the first intermediate have not appeared until they are
nearly two years of age, the second intermediate may be delayed
until two years and nine months.

Three Years (Fig. 169, TV).—At three years the erup-
tion of the corner teeth takes place, although under the condi-
tions given above certain animals may be several months late
in completing their dentition.

A greater irregularity is found in regard to the appear-
ance of the comer teeth than in the sequence of eruption
of the others. By the time of the appearance of the corner
teeth the pinchers and first intermediate may become worn
and cven leveled.  Girard first noted that some sheep have
but six incisors, the corner teeth remaining aborted under the
gum.
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After four years (Fig. 169, V) there is a continuous but
very irregular wearing of the teeth, which is governed by the
nature of the food. Those animals which are fed on fine
herbage and those which are stall-fed level off the tables
evenly until but stumps remain ; but in all sheep there is always
more rapid wearing of the pinchers and first intermediate teeth,
which gives the plane of the tables of the arch a concave form.

IV, three vears, V, four years, @, external face, b, internal face,

Those animals fed on the hill-sides and where shrubs and
undergrowth are abundant use their teeth much more rapidly,
and wear notches between them like the markings on a horse
which cribs on a vertical object ; these notches are called, very
appropriately, by the French agriculturists, swallow-tails (queue
d’hirondelle).
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As age advances the teeth of the sheep are worn to stumps;
they become black and loose in their alveolar cavities.

In the old animals the face wrinkles, the lips become thick,
and the muzzle, which was fine and pointed in the lamb, be-
comes enlarged and broad. Sometimes in old sheep, but more
frequently in old goats, the incisors attain a great length; the
mcisive arch is, however, in these cases usually broken and
irregular.

DETERMINATION OF AGE BY THE HORNS,

The horns of the ovine and caprine races are variable
ornaments. Some races have horns, some do not; in some
maces the male has horns and the female none, while in the
others the female has very small, aborted apologies for them. In
the long-wooled English sheep the horns are absent: the
merinos originally had the magnificent typical * ram’s horn,”
which has become a descriptive of shape, but domestication has
gradually reduced them in size, and in some families they abort
entirely.

The horn of the sheep grows up, out, back, and gr&ﬂually
tarns on a central axis, according to its length, in the form of a
conical corkscrew., The horn of the goat grows up, back, and
slightly outward.

In structure and growth the horns of the sheep and goat
are like those of the ox. The horn of the sheep is flat on its
inferior surface and convex from side to side on its superior
surface ; it is divided transversely by ridges; the interspaces have
longitudinal scaly ridges and gutters.

The horns appear about fifieen days after birth, attain their
greater growth during the first year, and cease growing after
four years. Tf the animal is castrated the growth of the hom
lessens, whereas in the ox castration stimulates the growth.

The epidermic covering, which extends from the skin on
the appearance of the horn, dries and scales off in six weeks to
two months, leaving a roughened, scaly surface. The size and
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roughness of these series of scaly sections vary from year to year,
and indicate the years until the horns cease to grow,—at four.
Observations by Girard on the growth of the horns of merino
rams (the horns of the merinos are the most typical) showed the

growth to be:—

The first year, ; . ‘ ; .19 to 20 inches,
The second year, . i . . . bto 6 ¢
The third year, . ; ; ‘ . 3to 4 ¥
The fourth year, . . ; ‘ . 2t 3 ¢

29 33 ¢

F1a. 1605
@, Merino ram ; &, Moutenegrin ram ; ¢, goat,



AGE OF THE HOG.

Tue age of the hog is of much less importance than
that of any of the domestic animals, as this animal becomes an
article of commerce and is sent to the butcher the moment that
the ratio of its increase of weight (flesh and fat) ceases to be
greater than the proportionate cost of the food which is fur-
nished to it. Even for breeding purposes, the hog is rarely
kept to an advanced age. The question of its age only becomes
important in exhibitions, where the judges must verify the age

in the class for which the animal is entered.

DENTITION.
Temporary, i i . . ;:’ : } : 3-:93
Formula o
T’ermanent 3.1.4 _3_: i
’ 3.1.4.3

The hog has forty-four teeth,—six incisors in each jaw (12),
two tushes in cach jaw (4), and seven molars (which are subdi-
vided into four premolars and three molars) in each arch of
both jaws (28).

INCISORS.

The pinchers and intermediate teeth of the npper jaw are
flattened from side to side, somewhat like those of the horse,
as they also have a small dental eup; while those of the lower
Jaw are straight, rounded, and directed forward like the tecth of
a rodent, with their extremities converging toward the median
line. The corner teeth of both jaws are small, conical teeth,
separated from the intermediate on the one side and from the
tusks on the other. They have no cups, but often have three
small tubercles like the incisors of the dog.

(184)
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TUSKS.

The tusks are much more developed in the male than in

the female; they are
prismafic in shape and
curve outward and back-
ward. In the wild hog
they may attain an enor-
mous length (six inches
or more), pressing the
upper lip upward and
the lower lip downward
and ecrossing each other
in an X, the superior
tusk passing behind the
inferior; the two fre-
quently have their re-
spective anterior and pos-
terior faces much worn
by the constant friction
from their contact with
each other. The tusks
continue to grow during
the life of the animal.
The growth is diminished
in the castrated male.

MOLARS.

The molars are di-
vided into premolars and
post-molars. The first
premolar resembles very
much the conical corner
incisor tooth, but has two
roots instead of one. It

Fig. 170,
Lower jaw of pig, showing permanent dentition.

is placed in the interspace between the tusks and the other molars,
being about twice as far from the latter as from the former.
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The other molars are between the inferior molars of the
horse and the molars of the dog in form. They wear by the
centre of the crown and have not the irregular asperities found
in the herbivora. They increase gradually in size from in front
to behind, and are larger in the upper jaw than in the lower.

DETERMINATION OF AGE BY THE TEETH.

To Dr. Olof Schwartzkopff I am indebted for the following:

“ During the past few years many objections have been
raised, on the part of our practical breeders, to the correctness of
the older rules for recognizing the age of our domestic animals.
Several cases of an extraordinarily early development of the
dentition have been observed in fat-stock shows and other exhi-
bitions, and it has been alleged that modern feeding, with the
tendeney to produce early maturity, results also in an earlier
shedding of the teeth. Not only in the United States have
these doubts been heard, but alse in England and Germany.
In 1882 Prof. G. T. Brown published, in the Jowrnal of the
Royal Agricultural Society of England, an article in which he
comes to the conclusion that, as & general thing, the views of the
breeders cannot be relied upon, and that the recognition of the
age from the teeth is still the best and surest. In June, 1886,
the Executive Committee of the Fat-Stock Show at Berlin pre-
ferred similar complaints, and requested the Minister of Agri-
culture to introduce new experiments at the veterinary schools
and agricultural experiment-stations in Germany, to ascertain
whether the signs of age from dentition, sexual development,
and growth of horns can appear at an earlier time in our pre-
cocious breeds than hitherto believed. Accordingly, Prof. A,
Nehring, of Berlin, published, in the Landwirtschaftliche Jahr-
bucher of 1888, a series of new dentition tables for pigs, as a
result of his studies and investigationus upon a collection of one
hundred and thirty-one skulls of different kinds of *pigs, at the
Museum of the Royal Agricultural School at Berlin,

“ Having scen and examined parts of this collection, T will
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undertake to demonstrate, with the guide of the tables men-
tioned, together with my own experience and observation while
practicing in breeding establishments, that our practical men have
been quite right in many cases, and that the doubts to which
reference has been made are not without foundation.”

The pig, like the other animals, has two sets of teeth,—the
temporary or milk teeth and the permanent ones.

« There exists a remarkable difference in the time occupied
by the teeth in cutting their way through the gum and appear-
ing on its surface, while the mode of succession remains un-
changed. DBut it must be remembered that the dentition tables,
still referred to in modern books for the practical pig-breeder,
are based upon observations made in times when the common
pig was raised, or, perhaps, a breed more or less improved by
English stock, and fed in the old-fashioned style. Variations
into early maturity were then described asabnormal ; but as soon
as the pure breeding of the favorites of onr day commenced,
Berkshire, Poland China, ef al., and we applicd to them seien-
tific feeding, we forced the animals into entirely new and arti-
ficial conditions, revealing the hitherto unknown physiological
laws of early maturity.”

The periods of age which can be determined by the denti-
tion are divided as follows :—

1. Eruption of the temporary teeth.

9. Fruption of the permanent teeth.

3. Wearing of the permanent teeth, after two and a half
or threc years,—an age attained but by few animals.

These periods vary slightly, and when a latitude of time is
given it is understood that the shorter is for precocious pigs and
the longer for those races which approach the primitive pig.

FIRST PERIOD—ERUPTION OF THE TEMPORARY TEETH.

At Birth—The pig is born with eight teeth,—the corner
incisors of7each jaw and the tusks. These teeth resemble each
other very much, and probably serve to aid the tongue in
sucking.
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Four to Fourteen Days.—In the first two weeks the second
upper molar and the third lower molar appear.

Two to Five Weeks—During the next three weeks the
second lower molar, the third upper molar, and the pinchers
of both jaws accomplish their eruption.

Five Weeks to Three Months—At about six weeks the
intermediate incisors of the lower jaw appear, which are followed
in two wecks by the intermediate incisors of the upper jaw.

Three Months—At three months the eruption of the tem-
porary teeth is completed, and during the next few months the
teeth become more or less worn, according to the character of food
upon which the animal is nourished.

Fia. 171.
Skull of athree-month-old pig with full millk dentition,

SECOND PERIOD—FERUPTION OF THE PERMANENT TEETH.

About Stz Months—Before the first half-year the first pet-
manent molar (filth) and the first premolar (wolf-tooth) in cach
jaw appear.

Nine Months.—Within a month of three-quarters of a year
the corner incisors and the tusks make their eruption, followed
shortly by the second molars (sixth) of both Jjaws,

One Year—At one year the lower pinchers protrude from
the gums, preceding the superior pinchers by two to three
months. At about this time, thirteen to fourteen months, the
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third and fourth premolars appear, followed a month later by
the second premolar.

One and a Half Years—At eighteen months the interme-
diate incisors of both jaws malke their appearance, and simulta-
neously the eruption of the third molar (seventh) takes place.

A fter Two Years—Alfter two years the incisor teeth become
used with great irregularity, according to the nature of the food ;
the tusks increase in length and give some approximation of
their age, but insufficiently to be accurate.

TABLE OF DENTITION OF THE HOG.
MILK DENTITION.

SCHWARTZEOPEF. SIMONDS,
" PRrRECOCIOUS Norvarn TIVE | = . NORMAL
TEETH. PiGs, oF APPEARANCE, | PBIMITIVE PiGs. TIME.

Corners and tusks. [Present al hirth Present at birth. At birth.
Pinchers L 2 weeks. 310 4 weeks, 5 weeks, 1 month.
|

Intermediate :

Upper jaw . . . 8 weeks. 12 weeks, 16 weeks,

Lower Jaw. . - 5 weeks. 8 weeks, 12 weeks. M }31“”'“119
1st molar . . . 5 weelks. T weeks, 9 weeks.
24 molar:

Upper jaw . . . 4 days. 8 days. - 14 days.

Lower jaw . . . 2 weeks. 3 to 4 weels. ‘ 5 weeks,
8d Molar :

Upper jaw . . - 2 weeks. 3 to 4 weeks. 5 weeks.

Lowerjaw . . . 4 days 8 days. 14 days.

2= - —

PERMANENT DENTITION.

Pinchers v 111 months. \ 12 maonths. . 14 months, ll?- months.
Intermediate . . |16 months | 18 months. 91 months, |18 months,
Cormers . . . . . {74 to 8 months. 9 months. | 10 months. 9 monihs,
Tusks . . . . . |34 months. 9 months. | 10 months. | 9 months.
1st premolar. . . 27t0 3 months, 5 months, | 6 months,

2d premolar . . . 13 months. 14 to 16 months, 16 months.

ad premolar . . . [12 wonths. 13 to 14 months, 15 months.

4th premolar . . . 12 months. 13 to 14 months. | 15 months, |

Ist molar 2 months. f months 6 months. |

9 to 10 months. 12t014mom!m.}
18 to 19 months. |20 to 22 months. l‘l

2d molar . . .| 7 to 8 months.
3d molar . . . . |17 months.

The following explanation of the causes influencing the
variations in the dentition of the pig is given by Schwartzkopff :—
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“The question now arises as to what may be regarded as
the cause of this early dentition in modern pigs. We know that
our present method of feeding causes a rapid development of
the whole body, including, of course, the head. As the tecth
could not possibly grow without a corresponding growth of the
Jaws that produce them, we must conclude that the develop-
ment of the skull is the primary cause or driving force in their
development. Unconsciously, the modern feeder has produced
here some highly interesting facts instructive to natural science
at large.

“ Hitherto zo6logists have been of the opinion that the form
of skull of a fixed species is unchangeable from generation
to generation,—we may say for thousands of years. This is cor-
rect as long as we think of individuals raised in the freedom of
nature and under natural and similar cireumstances. But
domestication, with its forced feeding and breeding for various
demands, has brought about unexpected changes in many re-
spects, and it is now evident that the form of skull does not rest
merely upon heredity. Only a predisposition to a certain form
of skull is transferable from parents to their offsprings, but
whether exactly the same form will be transmitted depends to a
greater extent upon the nutrition, and but little less upon the
employment of the muscles of the head and neck. Tt is not
only important that the nourishment be abundant and well
selected, but it is also necessary that the individual be in a
healthy condition, and his digestive apparatus in such working-
order as to be able to utilize the offered food equally well.
This is plainly seen by comparing skulls from animals which
were healthy and growing vigorously with those which received
the same advantages of nutrition, but were suffering with a
chronic disease. Continued weakness, caused either by disease
or insufficient food. produces a long, slender skull, while the
skull from a strong pig shows a remarkable expansion in its
latitude and altitude. '

“The following reproductions, taken from originals in the
agricultural museum at Berlin, will illustrate this point ;:—
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« Besides the nutrition influence, a strong or weak muscular
action plays an important part in the production of form. The
pulling and pressure of muscles extensively used for certain pur-
poses, especially those of the head and neck, will give the Lead
a characteristic shape. Pigs which are prevented from rooting
will acquire a short, high, and rounded hecad, while those
which arve forced to root to secure a portion of their food
will develop a long and slender form of head. 1f we force both
experiments to the greatest degree possible, we shall produce

3 g4
T, 173,
Skull of a three-month-old pig which died Skull of a two-month-nld healthy and
from tuberculosis. (Half natural size.) well-Ted pig. (Half natural size.)

those extremes which distinguish the wild pig from owr im-
proved races. That this is true is proven by the fact that when
our domestic hogs are returned to absolute liberty, it will require
but a few gencrations to reproduce the original skull of the wild
pig.  And, vice versd, we have called into existence, from the
primitive hog, all those different representative types of our day
by careful and continued selection, gradual assortment, and
particular attention to the desired qualities of form, size, ete.
The striking difference between the skull of a primitive hog and
a modern one is seen in the following illustration :—
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Fia, 174,
Skull of a full-grown primitive Texas boar,

Fia. 175,
Skull of a full-.grown sow of the small Yorkshire breed.

“The pig has, perhaps, the most elastic and changeable
organization of any of our domestic animals. It also has the
advantage of being able to digest all kinds of food as an om-
nivorous animal ; and last, though not least, it multiplics more
rapidly than any domestic animal,—even the sheep. Therefore,
it has been at all times regarded, and properly too, as the
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animal par excellence for experiments in breeding, and the pig
is the best example of what men have accomplished in the
production of animals,

¢ Drawing, now, the conelusions from the above examina-
tions, I shall summarize them in the following theses :—

“1. The order of succession of the teeth in onr precocious
pigs remains the same as in the primitive hog.

2. The times when the teeth appear are variable, according
to the race, feeding, and health. The same breeds, raised under
the same conditions, will show the same appearance,

“ 3. The form of the skull depends upon nutrition, health,
and more or less employment of certain museles of the head and
neek.” ’

i



AGE OF THE DOG.

TrE age of the dog is a matter of considerable importance.
While the well-bred hunting-dogs, hounds, setters, and pointers,
and those of other races which are kept for breeding purposes,
have almost invariably a verified and registered pedigree, which
is stereotyped on the end of the owner’s tongue, with the date
of the animal’s birth, yet there are large numbers of dogs, es-
pecially of the races which are kept for house-dogs and pets,
which, from their appearance, are of undoubted good breeding,
but which, from change of owners by sale, theft, or in the many
other ways peculiar to dogs, lose their records. In view of the
great prices which these animals sometimes bring, it becomes
needful to at least approximately determine their age, and to
estimate the number of years which they still have to live and
will be of use to their owners. The smaller races of dogs usually
live to a greater age than the larger. = The mastiff, St. Bernard,
and Great Dane rarcly exceed the age of ten years; the hound,
setter, and pointer may live two or three years longer; and the
terriers have been known to live to seventeen, nineteen, and
twenty-two years of age.

DENTITION.
Temporary, dg¢l.9 — 30
Formula ok
Permanent, 8.1.4.2 = 49
3.1.4.3

The dog has forty-two teeth,—twenty in the upper jaw and
twenty-two in the lower. They are divided, like those of the
other animals, into incisors, tusks, and molars, the latter again
subdivided into premolars and post-molars.

(194)
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INCISORS.

There are six incisors in each jaw, known as the pinchers,
intermediate, and corner teeth., Those of the upper jaw are
larger than those of the lower; the corner teeth are the largest,
the intermediate are next in size, and the pinchers are the small-
est. The incisor teeth have a large crown, on the extremity of
which there are three eminences or tubercles, that in the centre
being the largest, which gives it somwhat the form of a clover-
leaf, or flewr-de-lis. The internal face is beveled off and sepa-
rated from the root of the tooth by a distinet ridge. The external
face is convex in both directions, and is smooth and shiny. The
root is very large, it is flattened from side to side, and is sepa-
rated from the crown by a well-developed neck. The root is
very firmly imbedded in the deep alveolar cavitics. The virgin
root contains a large dental pulp-cavity, which, however, be-
comes obliterated at an ecarly period. When the incisors are
worn by the friction of food and the thonsand-and-one foreign
bodies which the dog ** handles ” with its mouth, the central
tubercle is first wsed, then the lateral tubereles, and last the
whole erown is worn, showing an irregular table of dentine,
surrounded by enamel, and having in its centre a dark spot
correspouding to the obliterated dental cavity.

The surface of the teeth is of a brilliant white, as, in the
dog, they are not covered with cement as in the other animals.
The temporary and permanent incisors are alike in form and
shape, but the former are very much smaller than the latter,
and, as the head and jaw of the young dog are relatively large,
the temporary incisors cannot occupy the whole arch, and so
have spaces between them showing the gum, while the larger,
permanent teeth, when virgin, are just in contact with each other
by their free extremities.

TUSKS.

The dog has four tusks, which are very prominent and
give the name of canine teeth to the corresponding teeth which
resemble them in the other animals. They are placed one each
side of each jaw, dividing the space between the incisive arcs
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and the arches of the molars, unevenly ; the inferior tusks are
nearer to the incisive arch, while the superior ones are nearer
the molars, and when the jaws are closed the tusks cross each
other, coming in contact by the postero-external surface of the
inferior tusk and the antero-internal face of the superior tusk.
The temporary tusks are smaller, longer, more curved, and more

Permanent dentition of the dog.

MOLARS.

There are six molars in each arch of the upper jaw and
geven in each arch of the lower. They increase in size from
the first premolar to the fourth of the upper jaw, and to the
first post-molar (fifth of the lower jaw), and then diminish in
size at the next to last and last molar. They have large,

‘bulbous erowns with pointed eminences, which serve for the

tearing rather than the grinding of food. In the upper jaw
the first three premolars are unilobular, the last is bilobular,
and the last two post-molars have flat crowns. In the lower
jaw the four premolars are unilobular, the first molar has three
eminences, and the last two have two.

When the teeth of the dog have accomplished their eruption,
they cease to grow and their roots remain firmly fixed in the
alveolar cavities. In the first dentition only the premolars are
found ; the post-molars appear as permanent teeth.



MOLARS. 1 |

The molars in the dog do not form simple arches as in the
other animals, but each arch represents a double curve; co that
the two arches on either jaw make the form of a lyre, with its
base backward and its apex forward, the widest portion of
which is on a line between the
last premolar and the first
molar. The form or curve of
the arches varies considerably
with the different races of
dogs, and increases greatly in
those breeds which, by domes-
tication, have had their heads
and maxillie shortencd. These
changes may almost approach
the nature of a deformity, and
the last premolar and first
molar may be crowded en-

’ Fria, 177, I'1aq, 175,

Skull of a greyhound, nnder surface, Skull of a pug, under surface,
tirely out of the line of the other teeth, or may be absent, as is
sometimes seen in the pug or fancy bull-dogs.

Dr. James A. Waugh informs me that in the Mexican hair-
less dogs the tecth are generally irregular in number and rela-
tive position in the jaws. They have no tubercles or trefoils on
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the table surface of the incisor teeth. They have no canine
teeth, or tushes, in either jaw. Ile has met with some hall-
breds that had canine teeth in the upper or the lower jaw, but
found no cases with those teeth in both jaws. The molars vary
in number and relative position in different animals. The de-
velopment of the adult dentition is much slower and later than
in other classes of dogs.

One Mexican hairless dog, aged 2 years, had five superior
incisors, no canine teeth, two superior molars on each side, one
large molar and one very small molar behind the large one;
two inferior inecisors, no canine teeth, two inferior molars on
each side, one large molar and one very small molar behind the
large one.  Total number of teeth, 15.

A Mexican hairless bitch, aged 2 years, had four superior
incisors in front and one on right side midway between the front
teeth and the molars, no canine teeth, two superior molars on
each side, one small molar and one large molar behind the
smaller one ; seven mferior incisors in front, and two on each
side midway between the front teeth and the molars, no
canine teeth, two inferior molars on each side, one large molar
and one small molar behind the large one. Total number of
teeth, 24.

DETERMINATION OF AGE BY THE TEETH.

From the evidences furnished by the teeth the age is divided
into three periods :(—

1. Eruption of the temporary teeth.

2. Eruption of the permanent teeth.

3. Wearing of the permanent teeth.

ERUPTION OF THE TEMPORARY TEETH.

At Birth—Puppies may be born with all of their temporary
teeth, but if the teeth have not appeared the eruption commences
at once by the incisors and tusks of the upper jaw, and the entire
dentition is effected within the first three weeks at the longest.
(Fig. 179.) {
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Two to Four Months—A month before the eruption of the
permanent teeth the temporary pinchers and often the inter-
mediate teeth in both jaws become loose and fall out; at this
time the points of the permanent teeth can be felt by pressing on
the gums. (Fig. 180.)

ERUPTION OF THE PERMANENT TEETH.

The permanent tecth replace those of first dentition several
months carlier in the large races of dog than in the terrier varic-
ties. Medium-sized dogs, sctters, ete., make the change later
than the large dogs and earlier than the terriers.

Fia, 1TH. Fia. 180, ¥'1G. 181,

F1@. 179.—Teeth of puppy two months old.
Fi@. 180.—Teeth of dog four months old ; the incisors are loose and ready to fall out.
F1g. 181.—Teeth of dog one year old, showing the incisors and tushes freshand unworn.

Five to Eight Months.—According to the race of dog, the
permanent teeth appear rapidly in the following order: pinchers,
intermediate, corners, and tusks. The incisors do not come out
obliquely, as in the herbivora. It is worthy of note that, while
the herbivora do not have all of their permanent dentition until
they have arrived at their full development of body, the car-
nivora have theirs long before they have attained their growth
and before the consolidation of their bones.

One year.—For the first few months after theirappearance
there is no alteration in the teeth; at one year they are pure
white and the tubercles on the incisors are intact. (Iig. 181.)

Fifteen. Months.—From fifteen months on, commences the
wearing away of the teeth. This is first seen on the inferior
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pinchers, while the tusks and other teeth vemain fresh and white
n color.

Highteen Months to Two Years—At about this time the
tubercles of the inferior pinchers become worn down and those
of the other incisors commence to be used. (Fig. 182.)

Tiwo and One-half Years to Three Years—Alter two and
a hall’ years the tubercles of the inferior intermediate tecth arve
worn away, the incisors of the upper jaw show signs of use, and
all of the teeth commence to lose their fresh, white appearance
and become yellowish and discolored.  (Fig. 183.)

Fra, 182, Frc. 183.
Teeth of dog cighteen months old, showing Teeth of dog two and a half years old,
use nf the inferior pinchers, The tushes are showing use of inferior pinchers and inter-
still fresh and white. mediate teeth.

Three and One-half Years to Four Years—The pinchers
of the upper jaw become worn down and are followed by the
wearing of the superior intermediate teeth.

The discoloration of the teeth increases and the tusks be-
come vellow and dirty in appearance.

After this the leveled and broken teeth give no indication
of the age. A Great Dane, which for twelve years had only
been fed at the table on tid-bits, and a poodle of thirteen years,
had teeth as fresh as those of an ordinary dog at four or five;
and bull-terriers and others at four or five may have the incisors
nearly worn away.

The leveling of the teeth of the dog consists of the wear-
ing away of the middle tubercle to the level of the lateral
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tubercles and the wearing of the cnamel from these. As we
have just seen, the leveling commences with the inferior pinchers,
is followed by that of the inferior intermediate teeth, and does
not commence on the superior incisors until it is complete on
the inferior ones; with the superior incisors it commences with
the pinchers and follows with the intermediate teeth ; the tusks
do not commence to wear until the use of the incisors is marked.
The leveling of the teeth may, however, take place much more
rapidly or more slowly than has been indicated above, and may
even be very irregular in the teeth which it first affects, accord-
ing to the nature of the food upon which the animal is
nourished.

Fia, 184, Fra. 185,

Teeth of dog over three years old, showing Teeth of an old dog; all of the incisors and
use of ull of the incisors; the tushes are be- tushes are much used and worn.

coming yellow,

Dogs fed on meat and those which have bones to knaw
use their teeth more rapidly than those which are fed on
soups, broken bread, and vegetables. Dogs which are pugna-
cious, and those which are taught to swing on ropes or straps
and to fetch objects, such as sticks, stones, ete., use their teeth
rapidly and are apt to have their tusks much worn.  These dogs
also frequently have irregular mouths, from broken teeth.  From
these causes it sometimes happens, especially with the larger
dogs, that the teeth are so altered after three years that no
intelligible deduction can be drawn from the appearance of
the mouth.
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DETERMINATION OF AGE FROM OTHER SIGNS.

The young dog is born with its eyelids closed ; these do
not open until the ninth or tenth and sometimes as late as the
fifteenth day.

Young dogs have heads which are large in proportion to
their size, and in which the cranium is large in proportion to
the size of the face.

Old dogs become gray around the nose, eves, and forehead ;
their noses become larger, and the skin over the whole face
becomes wrinkled. The lips become everted and show the red
mucous membrane along their irregular borders. The skin, at
the ordinary points of pressurc in decubitus, especially in large
dogs, becomes denuded of hair and develops an epithelial growth
which is almost horny in character; so that in old dogs we
find callous points at the elbow, hock, salient points of the
pelvis, and sometimes on the shoulder. They are apt to develop
cczema and other skin troubles of a chronic nature. Frequent
cpithelial tumors appear over the surface of the body. In the
old male growths on the penis and in the old female tumors in
the mammary glands are not rare. Deafness, without apparent
lesion in the ears, and cataracts, with a congested condition of
the conjunctiva, occur. Paralysis of the hind-legs, from no
evident cause, may end the old dog’s life.



AGE OF MAN.

Tue age of man has always been a subject of the most
profound philosophical study ; for, from the time of the philoso-
pher’s stone to the researches in alchemy of the Middle Ages
for the source of life everlasting, and to the elixirs of life of the
quack medicines of to-day, it has always been the desire of a
large number of mankind to outlive its time. Irom a practical
point of view, the question of the age of man is oue of senti-
ment. The periods of babylood, youth, adult life, and old age
are definitely marked, and depend not altogether upon the
number of years which the animal has lived, but to a greater
degree upon the mental development, which, in a precocious
youth, makes a man of him, and in an adult, who should have
been in his prime, but has abused his natural surroundings,
makes prematurely an old man.

The mother, as a matter of sentiment, looks to the denti-
tion of her baby for an evidence of its development, and the
teeth furnish medico-legal proof of the age of certain subjects;
so that the dentition of man, as in the other animals, is of first
importance as an indication of age, during a certain period,
until adult life.

DENTITION OF MAN.

Temporary, . 2.1. 2:20
2.1.2
Dental formula 9.1.92.3
P biw 2 e
ermanent, 9.1.92.3 32

Man has thirty-two teeth,—four incisors in each jaw (8),
two tushes in each jaw (4), and five molars (which are sub-
divided into two premolars and three molars) in each arch of
both jaws (20). The arch of the teeth, unlike in the other
animals, is continuous, no interspace existing between the
incisors and the tushes, nor between the latter and the molars.

(203)
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The upper arch is slightly larger than the lower, and the corre-
sponding tecth of each jaw are not directly opposite each other,
but come in contact with two opposite tecth, so that, if one is
lost, the opposing tooth still finds a resisting surface, and has
not the tendeney to displacement found in the herbivora under
similar circumstances.

The incisors, four in each jaw, are known as the central
and lateral incisors; they have a single root and a sharp,
wedge-shaped crown, divided from the former by a distinet
neck.

Fra. 186,
Upper and lower teeth of one-half of the dental arches in each jaw ; two Incisors,
one tush, two premolars, three molars, in ench.,

The tushes, called ecuspids (cuspis, a spear), from their
pointed crowns, are two in number in each jaw. These teeth
are also called canine teeth; those of the upper jaw are called
eye teeth, and those of the lower jaw stomach teeth. *

The premolars, two in cach side of jaw, are called bicus-
pids (bicuspidati, two spear-points), from the two eminences on
their crowns.

The molars, six in each Jaw, are known as the first, second,
and third, or as the siz-year molars, twelve-year molars, and the
wisdom teeth (dens sapientia), from the fact that the two first
appear at six and twelve years, and the last not until adult age,
when wisdom is supposed to come.
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The incisors are double wedge-shape,—widest at the eut-
ting edge, thickest at the necl, slightly concave on the nner
and slightly convex on the outer surface. The superior or
upper are larger than the inferior or lower incisors, and the
central incisors are wider than the lateral.  In the case of the
inferior incisors, the laterals are wider than the centrals. The
incisors, both superior and inferior, have each but one root.
The use of these teeth in eating is to “bite ” or cut off a portion
of food, operating on the same principle as a pair of scissors.
The cuspids are less concave on the inner surface and more
convex on the outer surface than the incisors, and terminate in
a point. They have but one root, but this is longer and stronger
than that of any other tooth in the mouth.  The superior cus-
pids are larger and have longer roots than the inferior. The
use of the cuspids is to seize and tear or lacerate obstinate sub-
stances preparatory to mastication. It is an interesting fact
that these tectl are more prominent in proportion as the animal
approaches the purely carnivorous or flesh-eating class, and are
never found in an animal having horns. The bicuspids ave
smaller than the cuspids, convex on both outer and iuner sur-
faces, and flattened on the sides.  Their long diameter is across
the jaw. The roots are conical. The iuferior have but one
root; the suprrior sometimes a single root, often deeply
grooved, and sometimes entirely divided,—bifid. The molars
have large grinding surfaces, divided by grooves into cusps or
points. The crowns of the inferior are larger than those ol the
superior. In each jaw they decrcase in size from before back-
ward, The superior first and second molars have, as a rule,
three roots each. The inferior first and second molars have
each two roots, which are often deeply grooved, and sometimes
bifid. The third molars or wisdom-teeth of both jaws have
but a single root cach, though this 1s sometimes divided into
three in the upper jaw and two in the lower. The inferior
third molar is larger than the superior.

The deciduous or temporary teeth are munch smaller than
the permanent, although the roots are generally larger and
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longer, in proportion to the size of the crowns, than those of
the adult set. There are only twenty tecth in the deciduous
set,—four incisors, two cuspids, and four molars in cach jaw.
Figs. 190 and 191 represent the temporary teeth,—superior
and inferior. There are no bicuspids and no third molars or
wisdom-teeth in the temporary set. Four bienspids and two
wisdom-teeth in each jaw,—twelve in all,—which are not in
the deciduons or temporary set, make the permanent set to con-
sist of thirty-two teeth.

The surfaces of the teeth which are toward the lips are
called < labial;’ toward the cheeks, * huceal;” toward the
tongue, on the lower jaw, ““lingual;” and toward the roof of
the mouth, on the upper jaw, * palatal.” The surfaces next to
each other are called “approximal ;” those looking toward the

Fra, 187, Fia, 180,

centre, * mesial ; ” and those looking from the centre, “distal.”
The parts of the six front teeth of both jaws which come in
contact with each other are called the * cutting edges,” and the
broad surfaces of the bicuspids and molars which are brought
in contact i the act of masticating are called the * grinding or
articulating surfaces.” ,

The structure of the teeth is approximately that of the
tush-tooth of the horse or of the molars of the dog, consisting
of a central pulp covered with dentine, which makes up the
bulk of the tooth, and which is again covered with enamel.
The cement in man covers the roof only, or at most only slightly
overlaps the enamel.

Figs. 187 and 188 represent a central incisor and a molar,
split vertically so as to show their various parts. A is the
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cutting edge or grinding surface, covered, as is the entire
crown, with enamel; B, the cementum covering the roots; C,
the dentine; D, the pulp-cavity. TFig. 189 shows a transverse
section of a molar, of natural size, in which 1 is the dentine; 2,
the enamel ; 3, the pulp-cavity.

The pulp is not replaced by dentine as the animal becomes
adult, but remains vascular and with a nerve-supply, and when
exposed by disease of the tooth causes the toothache, which is
not possible in the adult herbivora.

DETERMINATION OF AGE BY THE TEETIL

TEMPORARY DENTITION.

The baby is born without teeth and depends entirely upon
the mother’s milk or artificially prepared food which does not
require mastication until the fifth month, when the eruption,
called cutting teeth, so well known in every household, com-
mences with the central incisors. The lower teeth of each set
usually precede the upper by several weeks to two or three
months.

The teeth usually appear in pairs, but often that of one side
precedes the other by some weeks, and i rare cases several
pairs may appear at once. The eruption of the teeth in the
baby is frequently attended with much pain, and sometimes by
grave and serious disturbance of the digestive and nervous
systems, terminating even in death. These complications are
rare in other animals, but occasionally occur in young dogs,
which may have gastro-enteritis or convulsions during the erup-
tion of the permanent teeth, and we have already noted a case
of convulsions in a two-year-old colt. An intercurrent disease
during dentition may delay or alter its processes.

An increased flow of saliva, hot and dry skin, constipation
and diarrheea, eruptions of the skin and ulcers in the mouth
are frequent attendant symptoms of the appearance of the teeth.
Difficult dentition is accompanied by itching of the nose, twitch-
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ing of the muscles, dilatation of the pupils, and evidences of
suffering and fever.

Fia 190,
Dentition of child six years old, upper jaw.

The eruption of the temporary teeth is shown in the fol-
lowing table:—

Two central incisors (No. 1) between the fifth and eighth months,

Two lateral incisors (No. 2) between the seventh and tenth months,

Two eanines (No. 8) between the twelfth and sixteenth months,

Two first molars (No, 4) between the fourfeenth and tweutieth
months, :

Two second molars (No. 5) between the twentieth and thirty-sixth
months.

Fia. 191.
Dentition of child six years old, lower jaw,

The teeth marked “6,” in Figs. 190 and 191, do not belong
to the temporary set.
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PERMANENT DENTITION.

The permanent teeth are well developed and pressing on
the roots of the temporary ones before the latter are shed.

Fig. 192 illustrates the jaws of a child about six years of
age, in which the relations of the two sets of teeth are shown,—
the temporary teeth still in position, and the sixth-year molars
just erupting. The permanent incisors, both upper and lower,
—which, after the sixth-year molars, are the next to erupt,—are
the most advanced, both as to completeness of form and as to

F1a. 192

position. The canines, which are not due until the child is
between eleven and thirteen years of age, are not nearly so
complete in form nor so far advanced toward eruption.

The permanent teeth appear in the following order :—

First molars,. : : ; ’ | . bHto 6 years
Central incisors, . : : ; . . fito B8 years.
Lateral incisors, . " : : a . Tto 9 years,
First bicuspids, . ’ ; ’ ; . 9to 10 years.
Second bicuspids, . ; ; : y . 10 to 11 years,
Canines, . . . ' : ‘ . 11 to 13 years.
Second molars, . . . i . . 12 to 14 years,
Wisdom-teeth, . ’ 5 ’ 5 . 17 to 21 years.

14 *
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Fig. 193 illustrates an upper permanent or adult set of
teeth. These teeth are known by the same names as the corre-
sponding teeth of the lower jaw.

Fig. 194 is a side view of the adult lower jaw, in
which No. 1 represents the central
incisor; No. 2, the lateral incisor;
No. 3, the canine; No. 4, the
first bicuspid; No. 5, the second
bicuspid ; No. 6. the first (sixth-
year) molar; No. T, the second
(twellth-year) molar ; and No.
8, the third molar, or wisdom-
tooth

2 Six-year molar.
Fia. 184,




BIBLIOGRAPHY.

(GouBAUX AND Barrier.—De 'Exterieur du cheval. Par MM. Armand
Goubaux et Gustave Barrier, deuxiéme edition. Paris: Asselin et
Houzeau, 1890.

CHAUVEAU.—Traité d’Anatomie comparde des Animaux Domestiques.
Par A.-Chauveau. 3me edition, de 8. Arloing, Paris. J. B.
Bailligre et Fils, 1879,

Girarp.—Traité de PAge du Cheval.  Parfen N.-F. Girard, 3me edition,
ete., augmentée de 'age du boeuf, du mouton, du chieu, et dn
cochon, pur F. Girard. Paris: Bechat Jeune,

Braoy Onark.—Oun the Knowledge of the Age of the Horse by his
Teeth. London, 1826,

Mavuew.—The Iorse’s Mouth, ete. By Edward Mayhew.

H. Boviry. Ages. Nouveau Diclionnaire pratique de Médecine de
chirurgie et d’hygiene vétérinaires. Paris, 1856,

Reyyat.—Age. Ibid,

Simonps —The Age of the Ox, Sheep, and Pig, ete. By James Beart
Simonds. London, 1854.

Ovor Scnwanrzroprr.—Modern Feeding of I'igs,and its Influence upon
the Formation of the Skull and Dentition.

J. W. Warre, M.D.,D.D.8.—The Mouth and the Teeth. P. Blakiston,
Son, & Co., Philadelphia, 1891.

(. Cuvier.—Legons d’anatomie comparde.

ToussAint.—De l'age des chevanx de course, au point de vue de Ia
doctrine de la precocité. Recueil de Méd. Vét., 1875, fol. 992.

Traité de la connoissance exterieure de cheval, avee un examen ana-
lytique de toutes les fourberies des Maguignons. Turin, 1769.

F. Locog.—Traité de 'Extericur du Cheval et des principaux animaux
domestiques, BHme edition. P. Asselin, Paris, 1876,

Axprit Sanson.—Traité de Zootechnie. Iaris, 1874,
A. Ramwnier.—Eléments de Zodlogie Médicale et Agricole. Paris, 1886.

Carro Ruint.—Anatomia del Cavallo, Gasparo Bindoni.  Venitia,
MDXCIX.

(211)



212 BIBLIOGRAPHY,

Francesco LIBERATT RoMano.—La perfettione del Cavallo. Roma, 1639,
PrssivA.—Sul modo de conoscere dai denti 1'eta dei Cavalli. Milan, 1831.
Carro Lessona.—Compendio d'Ippiatria. Torino, 1846.
Youvarr.—Iistory, Treatment, and Diseases of the Horse.

W. H. Crangi.—Horse’s Teeth, Turf, Field, and Farm. New York,
1883.

Liavrarnp.—How to tell the Age of the Domestic Animals, Jenking,
New York.

Erveseercen aND Bausm.—Anatomie des Hundes. By Dr. W. Ellenberger
and Dr. H. Banm. Paul Parey, Berlin, 1891,

Cp. Cornevin.—Traité de Zootechnie Générale. J. B. Baillitre et Fils.
Paris, 1891.

Cornevin Er LEessRE—Charactéres ostéologiques différentiels de la
chévre et du mouton. Journal de Méd. Vét. et de Zootechnie,
September, 1891,

CruziL.
Davsenton.—Histoire Naturelle, ete.
Briok-ViBoRra.

James A. WavaH.



INDEX.

Abnormal triangularity, 127
Absence of incisors, 127

of superior incisors, ox, 168
Absorption of hone, 16
Aéropinic, 146
Age, juvenile, 1

adult, 1

senile, 2
Age of ass, 157

of dog, 194

of goat, 175

of hinny, 157

of hog, 184

of horse, 9

of man, 203

of mule, 167

of ox, 158

of sheep, 175
Aged, 48
Alveolur periosteum, 22, 141
Angle of incidence of incisors, 29
Arel of incisors, 29
Artificial cup, 155

irregularities, 151
Ass, age of, 157 ;

supernumerary tush tooth, 126
Augmentation of teeth, 123

Barren mares, 81
Berkshire, 187
Biangular table, 21
Bicuspids, 205
Birth of hog, 187

of horse. b, 55
Bishoping, 156
Brachygnathism, 123

Calf, incisors of, 164

Canaliculi, 26

Canine teeth, horse, 81

Cups of molars, 35, 36, 37

Cartilaginous beds, ox, 161
cushion, ox. 158

Carlo Ruini, error, 33

Cauterization, 133, 154, 155

Cavity of dental pulp, 12

Cement, molars, 42
excessive deposits, 25
use of, 25

Cementoma. 140

Characters furnished by teeth, 51

Collection of skulls, 186

Contagious diseases, 43
fevers, 16

Convergence of incisors, 31

Convulsions, 15, 43

Cores of horns, 172
Corner teeth, horse, 16
Cribbing, 148
Crown, incisors, horse, 17
molars, 37
Cup, artificial, 155
double, 127
of teeth, 12, 17
Cushion of upper jaw, ox, 160
Cugpids, 205
Cutting teeth, 207

Date of birth, 44
common-hred, 44
thoroughbreds, 44

Deciduous molars, horse, 33
teeth, 11

| Deficieney of lengil, 140

in length of crown, 14i
Dehorned, 171
Dental cavity, 12
cup, 12, 17
formula, 8
of dog, 194
of goat, 175
of hog, 184
ol horse, %
of man, 203
of ox, 158
ol sheep, 175
Dental star, 149, 24, 93
change ol position, 28
ox, 161
Dentine, 22
maolars, 41
Dentists, equine, 152
Dentition of dog, 194
of goat, 175
of hog, 184
talle of. 189
of horse, 9
of man. 203
of ox, 158
of =heep, 176
Depth of cups, 19, 128
Determination of age, dog, 198, 203
hog, 186
horse, 43
by skin, 49
by knots in tail, 50
by teeth, 50
man, 207
ox, by horns, 171
by teeth, 164
sheep, 182
Development, molars, 40
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Direction of incisors, 29
ox, 160
of plane of contact, 20
in regard to mediun line, 30
Disease of jaw, 144
of molars, 144
Dishorned, 171
Divergence of incisors, 30
Diverticnla, 40
Dog, nge of, 194
dental formula, 194
dentition, 194
determination of nge, 198, 202
incizors, 195
irregular teeth, 201
molars, 196
permanent teeth, eruption, 199
temporary teeth, eruption, 198
tusks, 195
Dogs, Mexican, 197
Double cup, 127
rowsa ol incisors, 123
Dressed mouth, 156
Duration ol life of horse, 46
Durham, 174

Eburnated substance, 26
Effect of surroundings on age, 2
Eight months, 54, 62, 63
temporary molars, 83
Eighteen months, sheep, 179
Enamel, 25
e, 21
of the cup, 22
molars, 41
eripheral, 23
Epilre.rmic covering of horns, 172-182
Epochs of age, 1
Equine dentists. 152
Error, Carlo Ruini, 83
Eruption, husty, 43
oblique, 152
of teeth, hog, 187
of horse, 43
of incisors, horse, 43, B3
of temporary teeth, goat, 177
of permunent incisors, ox. 163
of temporary teeth, ox, 164
of sheep, 177
of tusks, 44
of molars, 44
table of, horse, 45
tardy, 43
Evolution of skull, hog, 191
Ewe, 180
Txeess of length of crown, 142
Excess've length, 128
of jaws, 136
of single tecth, 140
of teeth, 136

Teeding, irregular, 143
Fifth period, ox, 171
eleven years, 171

Fifth period, ox, twelve years. 171
First dentition, molars, horse, 33
Fissure of incisors, 128
in mules, 128
Five months, 53, 60, 61
years, ox, 168
Fleur-de-lis, 195
Foetal teeth, 11
Form of horns, 174
Four months, 53, 59
vears, sheep, 181
TFourteen years, irregular, 182, 133
TFourth period, 92
horse, 92
six years, 92, 94, 95
seven years, 92, 86, 97
eight years, 92, 98, 99
ox, 168
five years, 168
six years, 168
geven years, 169
eight years, 170
nine years, 170
ten years, 170
Fraudulent acts, 137, 153
horns, ox, 173
Fundamental substance, 26

Germ of the enamel, 21
ivory, 21
Germ-follicle, 21
Goat, nge of, 175
horns, 182
incizors of, 176
irregular incisors, 182
maolars, 177
old, 182
structure of horns, 182
Greyhound, skull, 197
Grooves of horns, 173
Growth of horns, 178, 182
sheep, 182
Gutters, molars, 34
Gyps, 155

Hardness of hone, thoroughbred, 51
enamel, 25
teeth, 128

Hasty eruption of teeth, 43

Hasten age, 152

Hinny, age of, 157

Histology, 26

Hog, birth, 187
“dental formula, 184
dentition, 184
determination of age, 186
eruption of teeth, 187
incisors, 184
milk dentition, 189
molars, 185
permanent teeth, 188
precocity, 186
table of dentition, 189
temporary teeth, 187
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Hog, tushes, 185
Horizontality of incisive arches, 30
Horns, 142

epidermic covering, 172-182

form of, 174

goat, 182

growth of, 173

ox, 171

seraped, 173

shape of, 172

sheep, 182

show-eattle, 173
Hot iron to gums, 153
Hungarian ox, 174
Hypertrophy of molar, 145

Incidence, angle of, 29
Incisors, absent, 127
irregular, goals, 182
of ealf, 139, 164
of dog, 195
of eruption, 152
of hog, 184
of horse, 11
first dentition, 11
permancni, 16
of man, 204
of ox, 159
of sheep, 176
structure, 1680
united, 127
Inferior molars, horse, 40
Infundibula, molars, 40
Interlobular spaces of Czermal, 27
Intermedinte teeth, horse, 16
Introduction, 1
Trregulur feeding, 142
Irregularitics of the dental system, 122
artificial, 151
bishoping, 123
depth of dental eup. 122
diminution, 122
dog, 201
excess of size of jaw, 122
excess or fault of use, 123
fault of Tength of jaw, 122
filing, 123
fissure of the dental cup, 122
form of the cup, 122
form of the inecisors, 122
fourteen years, 132, 133
fraudulent alterations, 123
goat, 182
in number, 123
marks produced by cribbing, 123
nine years, 130, 131
sheep, 180
size of the eavity of cup, 122
uniting of two incisors, 122
Is — years, b1
— years off, 51
Ivory, 22
germ, 21
molars, 41

January, date of birth of thorough-
breds, 44

Jaw, diseased, 144

Jevsey, 171

Jura ox, 174

Knots iu tail, 50

Lamhb, 180
Leveling, ox, 160
Longevity of horge, 47

Man, age of, 203
dentition, 203
dental formula, 203
incisors, 204
table of eruption of temporary
teeth, 207
table of eruption of permanent
teeth, 207
temporary dentition, 207
tushes, 204
Mares” tusks, 31
Mark of mouth, 100
Marks of eribhing, 148-151
Maxillary sinng, 30
May, date of hirth of common-bred, 44
Merino ram, 153
Mexican dogs, 197
Milk dentition, hog, 189
molars, horse, 33
teeth, horse, 11
remaining, 125
Montenegrin ram, 183
Moon-hlindness, 43
Mule, age of, 157

- Mulley, 171

Molars, 204
eaps, 33, 36, 37
development, 40
diseased, 144
diverticula, 40
dog, 196
first dentition, horse, 33
goat, 177
hog, 185
horse, 33
hypertrophy, 145
inferior, horse, 40
infundibula, 40
man, 205
milk, horse, 33
ox, 161
permanent dentition, 35
second dentition, 35
gheep, 177
gtructure, 40
sub-zygomatic, 126
superior, 36
supernumerary, 126

Nine years, irvegulur, 130, 151
Number of teeth, horse, 9

I Obligue eruption, incisors, 15:2
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Obliguity of incisive arches, 30
OfF years, §1
Ogive, 20
0l1d dogs, 202
English 3. 37, 40
gont, 182
horses, 46
sheep, 182
One month, 53, 57
week, 53, 56
year, sheep, 179
Oval table, 19
Ox, age of, 158
dental formula, 168
star, 161
determination of age by horns, 171
by teeth, 164
dentition of, 168
direction of incisorg, 160
eruplion of permanent incisors, 165
of temporary teeth, 164
molars of, 161
permanent molars, 161
rudimentary molars, 158
fable of dentition, 158
table of ermption of teeth, 163
temporary incisors, 160
molars, 161
wearing of temporary teeth, 164

Papilla of the enamel, 22
ol the ivory, 22
molurs, 41
Papille, 21
Parrot-mouth, 137, 138
reserved, 139
Past mark of moutly, 100
Period, 180
Periods, growth, 2-4
stutionary, 2-5
decline, 2-5
of age, 1 .
of horse, 53
eruption of incisors of first den-
tition, H3
leveling of temporary incis-
O18,
falling out of the temporary
teeth, T4
appearance of the permanecnt
teeth, 74
leveling of permanent teeth, 92
successive forms, tables of per-
manent teeth, 100
of ox, 162
eruption of temporary teeth, 162
wearing of the lemporary
teeth, 162
eruption of the permanent
teetl, 162
leveling of permanent teeth, 162
wearing away of the crowns, 162
of eruption, horse, 51
first period, 53

Periods of eruption, horse, second
period, 64
third period, 74
fourth period, 92
fifth period, 100
Periodic ophthalmia, 43
Peripheral enamel, 22
Permanent dentition, hog, 189
man, 208
incisors, horse, 16
ox, eraption, 165
molarg, horse, 356
ox, 161
teeth, dog, 198
teeth, hog, 188
Pinchers, horse, 16
Poland Ching, 187
Polled, 171
hangus, 171
Polling by Hindocs, 171
Post-molars, 36
horse, 33
Precocity of hog, 186
of horse, 47
of sheep, 175
Premolars, 36, 204
horge, 33
man, 205
Primitive diameter, table of incisors, 2%
Principles of examination for age, 48
Prognathism, 123, 140
Pulp-cavity, 12, 19

Queue 4’ Hirondelle, 181

Ram, 180
Relative angle of incisors, 29
Removing temporary incisors, 152
Réswmeé, direction of ineizors, 31
Reversed parrot-month, 139
Rings of horng, 173
Rising — years, 51
Toots, molars, 34

permanent molars, horse, 39
TRounded table, 19
Ruodimentary molars, ox, 158

HSecond dentition molars, horse, 35
period, horse, 64
one year, 64, 66, 67
sixteen months, 64, 68, 69
twenty maonths, 64, 70, 71
two years, 64, 72, 73
Seetions of incisors, antero-posterior, 26
horse, 19
Sheep, age of, 175
eruption of ineisors, 177
eruption of molars, 177
horns of, 182
incisors, 176
irregularities of teeth, 180
molars, 177
old, 182
precocity, 175
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Sheep, structure of horns, 183
Sinus, maxillary, 39
8ix months, 54
Bix-vear molars, 204
Bkull of greyhound, 197

of hog, evolution, 191

of pug, 197

of Texas hoar, 192

of Yorkshire sow, 192
Btar, dental, 19, 26
Structure of horns, goat, 183

sheep, 182
of molars, 40
of incisors, 21
ox, 160

of tushes, 32
Sub-zygomatic molars, 126
Superior molars, 36
Supernumerary intermediate teeth, 123

moluars, 126

pinchers, 123

teeth, 125

tush teeth, 126
Superstition, 15, 31
Swallow-tails, 181

Table, 21, 27
biangular, 21
oval, 19
rounded, 19
transverse, 19
trinngular, 21
Table, change of form, 28
Table ol dentition of log, 189
of ox, 168
of eruption of teeth, ox, 163
of incisors, ox, 160
of teeth, 1%, 27
Tangents, 29
Tardy eruption of teeth, 43
The teeth, 7T
Teeth ol rodents, 184
Temporary dentition, man, 207
incisors, ox, 160
removed, 152
molars, ox, 161
tecth, dog, 198
hog, 187
horse, 11
ox, eruption, 164
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Temporary teeth, ox, wearing, 164
tusks, 32
Ten months, 54, 62, 63
Texns boar, skull, 193
Three months, 53, 58
vears, sheep, 180
Third period, horse, 74
two and a half years, 74
riging three vears, 74, 78, 79
three years, 74
three years off, 75, 80, 81
rising four years, 75, 82, 83
four years, 75, 84, 85
four years off, 75, 86, 87
rising five years, 76, 88, 89
five years, 76, 90, 91
five years off, 76
Transverse incisors, 125
table, 19
Triangular, abnormal, 127
table, 21
Tushes, horse, 31
ox, 158
supernumerary, 126
Tusks of dog, 195
of hog, 185
of horse, 31
Twelve-year molars, 204
Two years, sheep, 179

Uniting of two incisors, 127
TUze of cement, 25

teeth, 7-9
Used, 48

Virgin tooth, 12

Wearing of molars, 42

ol teeth, 136

dog, 198

of temporary leeth, ox, 164
Wind-sucking, 146
Wisdom-teeth. 204
Woll-teeth, 33, 158

ox, 168

—yenrs off, 51
Yorkshire sow, skull, 192
Young animals, 3
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Hospital and Private Practice.

By HARYEY B. BASHORE, M.D.
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COPYRIGHTED, 1888, BY F. A. DAVIS,
S50 Charts, in Tablet Tormn. Slze, 8x 12 inches.

Price, in the United States and Canada, Post-paid, 50 Cents,
Net; Great Britain, 2s. 6d.; France. 3 fr. 60. .

The above diagram is a little more than ene-fifth (x-5) the actual size of the chart and shows the
method of ploninﬁ, the upper curve being the Temperature, the middle the Pulse, and the lower the
Respiration, By this method a full record of each can easily be kept with but one color ink

It is so arranged that all practitionars will find it an invaluable aid in the treatment of their patients.

On the back of each chart will be found ample space conveniently arranged for recording ““ Clinical
History and Symptoms ** and “Treatment.”"

By its use the g_hywim‘an will secure such a camplete record of his cases as will enable him to review
them at any time., Thus he will always have at hand a source of individual improveiaent and benefit in
the practice of his profession, the value of which can hardly be overestimated,

(F. A. DAVIS, Medical Publisher, Philadelphia, Pa., U.8.A.)
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BOENNING

A Text-Book on Practical Anatomy.

INCTUDING A SECIION ON SURGICAL ANATOMY.

By Hewey C. Borswive, M.D., Lecturer on Anatomy and Surgery
in the Philadelphia School of Anatomy ; Demonstrator of Anatomy in
Demonstrator of Anatomy in the
Philadelphia Dental College; Lecturer on Diseases of the Rectum in
the Medico-Chirurgical College, ete., ete.
with about 200 Wood-Engravings.
printed in extralarge, clear type,
making it specinlly desirable for use in the dissecting room. Nearly

the Medico-Chirurgical College;

Tully illustrated throughout

In oue handsome Octavo volume,

500 pages.

Substantially bound in Extra Cloth. Also in 0il-Cloth, for

use in the disseeting-room without soiling.

Price, post-paid, in the United States, $2.50, net; Canada (duty paid), $2.75, net;
Great Britain, 14s. ; France, 16 fr. 20,

BOWEN

Hand-Book of Materia Medica, Pharmacy,
and Therapeutics.

By Curusertr Bowen, M.I}., B.A., Editor of * Notes on Practice.”
The second volume in the Physicians’ and Students’ Ready Refer-
ence Series. One 12mo volume of 370 pages. Handsomely bound in

Dark-Biue Cloth.

Price, post-paid, in the United States and Canada, $1.40, net; in Great
Britaln, 8s. 6d.; in France, § fr. 26

EXTRACT FROM THE PREFACE.—" While thisis essentially a STUDENT'S MANUAL,

a large amount of matter has been incorporated which

it is hoped, will render it a useful refer-

ance-book to the YOUNG GRADUATE who I8 just enter]ug on his professional career, and more
particularly the individual whose sphere of work demands & more practical acquaintance with
harmacettical processes than is required of the ordinary city practitioner. Great care has
een taken throughout the book to Familiarize the student with the best methods of administer-
ing the variouns drugs he will be ealled u&mm to use, and with this object a large number of

standard preseriptions have heen s¢lecte

from the works of the most eminen anthorities,

which he ean either adopt, with modifications to suit particular cases, or use ag models on which

to construet his own formule.”

This excellent manual comprises in its 360
fﬂfﬁﬂ abont as mnch gound snd valuable
nformation on the subjects indicated in its
title as conld well be crowded into the com-
\ass, The book is exhanstively and eorrectly
ndexed, and of a convenient form. The paper,
press-work, and binding are excellent, and the
typography (long primer and brevier) is highly
to be eommended, as opposed to the non hareil
and agate usually used in compends of this

gort, and which are destructive to yision_and
temper alike.—St. Lowis Med. and Surg. Jour,

In going throngh it, we have been favorably
jmpressed by the plain and practical sugges-
tions in regard to preseription writing, and
the metric system, and the other things which
must be known in order to write g and ac-
eurate preseriptions,.—Medical and Surgical
Reporter

BURET
Syphilis : To-day and in Antiquity.

By Dr. F. Burer (Paris).

Translated from the French, with the

author’s permission, by A. H, OEMANN-DUMESNIL, A M., M.D.,, Professor
of Dermatology and Syphilology in the 8t. Louis College of Physicians

and Surgeons.

To be completed in three 12mo volumes.

Velume I, Syphilis in

2 ~tiquity. I~ PBEss. READY IN OcroBeR, 1891,
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cAPP

The Daughter. Her Healt:::c(ll:‘,lcil)l;;i:tion, and

Homrery Sveeestionsg o MoTHERS AND DAUGITERS,

By Wituiam M. Carp, M.D., Philadelphia. This is just such a hook
as a faumily physician would advise his lady patients to obtain and read.
It answers many questions which every busy practitioner of medicine
has put to him in the sick-room at a time when it is neither expedient
nor wise to impart the information sought.

It is eomplete in one Leautilully printed (large, clear type) 12mo
volume of 150 pages. Attractively bound in Extra Cloth,

Price, post-paid, in the United States and Canada, $1.00, net; In Great
Britain, 8s. 6d.; France, 6 fr. 20. .

In the 144 pages allotted to him he has com- || skill and in a manney which cannot strike any
pressed an amount of homely wisdom on the || one as improper or bold, The absolute ignor-
physical, mental, and moral development of ance in which most young girls are allowed to
the female child from birth to watority which exist, even until adult life, is often E)mdm:tive
is to be found elsewlhere in ounly the great of mueh isery, both mental and physical.
book of experience. It is, of course, n hook Quite a number of bonks written by physi-
for mothers, but is one so void of otfense in || cians for popular use have been prepared in
expression or ideas that it can safely be recom- such a way that the professional man can read
mended for all whose minds are sutliciently belween the lines strong bids for popular
developed to appreciate its teachings.—1*hila- favor, ete, These nhfertinname features will
delphia Public Ledger. not be found in Dr. Capp’s brochure, and for
this reason it is worthy the confidenge of
Many delicate subjects are treated with || physicians.—Medical News.

CATHELL

Book on the Physician Himself

Anp TaNgs THAT CoNcERN His REPUTATION AND SUCCESS.

By D. W. Carngrn, M.D., Baltimore, Md. Being the Ninti Enition
(enlarged and thoroughly revised) of the * Physician Himself, and what
he should add to his Scientific Aequirements in order to Secure Success,”
In one handsome Octavo Volume of 298 pages, bound in Bxtra Cloth.

Thousands of physicians have won success in their chosen profession
through the aid of this invaluable work.

This remarkable book has passed through eight (8) editions in less
than five years. It has just undergone a thorough revison by the anthor,
who has added much new matter covering many points and elucidating
many excellent ideas not included in former editions.

Price, post-pald, in the United States and Canada, $2.00, net; in Great
Britain, 115, 64.; France, 12 fr. 40.

T am most favorably impressed with the J . We bave read it carefully and regmet much
wisdom and force of the points made in * The that we had not done so earlier and followed
Physician Himself,” and believe the work in || its precepts. The hook is full of good mlvice,
the hands of a young gradnate will greatly en- || Get it at onee.—Pacijie Record of Medicine
hance his chances for professional suceess,— || and Surgery.

From Prof. D. Hayes Agnew, Phila,, Pa.

- || "We cannot imagine a more profitable invest.
We strongly advise every actual and intend- || mznt for the junior practitioner than the pur.
i"ﬁp titioner of medicine orsurgery to have || chase and eareful studv of *The Physiciar.
“The Physician Himgelf,"” and the more it in- Himsell.”—0Occidental Medical Times,
fluences his future conduct the better he will
be.—From the Canada Medical and Surgical To the physician who has discovered thaf.
Jowrnal, Montreal. there is gomething else besides dry book-learn
ing needed to make him a desirable visitor as
In the present edition the entire work lias || the bedside, we commend this volume, that he
BReen revised and some new matter introd uced. may assimilate some of the ready erystallized
The publisher’s part is well done; paper is worldly wisdom which otherwise he may be
and the print large: altogether it is a many years acquiring by natural processes.—
very readable and enjoyable book.—Montreal || Norih Caroling Medical Journal.
Medical Journal
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CLEVENGER

Spinal Concussion.

SuraicATLY CoxspErep As A Cauvse oF SpiNAnL INJURY, AND NEURO-
LOGICALLY Resrricrep To A CeErTAIN Symprom GRoOUP, FOR WHICH
18 SuaaesTEd THE DEsiGNATION ERicusen’s DISEASE,
As OneE Form or ToE TravmarTic NEUROBES.

By 8. V. Crevencer, M.D., Consulting Physician Reese and Alexian
Hospitals ; Late Pathologist County Insane Asylum, Chicago; Member
of numerous American Secientific and Medical Societies; Collaborator
American Naturalist, Alienist and Neurologist, Journal of Neurology
and Psychiatry, Journal of Nervous and Mental Diseases; author of
“ Comparative Physiology and Psychology,” “ Artistic Anatomy,” ete.

This work is the outcome of five years’special study and experience
in legal circles, clinies, hospital and private practice, in addition to
twenty years’ labor as a scientific student, writer, and teacher.

The literature of Bpinal Concussion has heen increasing of late years
to an unwieldy shape for the general student, and Dr. Clevenger has in
this -work arranged and reviewed all that has been done by observers
gince the days ol Erichgen and those who preceded him.

There are abundant illustrations, particularly for Electro-diagnosis,
and to enable a clear comprehension of the anatomical and pathological
relations.

The Chapters are: I. Historical Introdunection; 1I. Erichsen on
Spinal Conenssion; ITL. Page on Injuries of the Spine and Spinal Cord ;
IV, TRecent Discussions of Spinal Concussion; V. Oppenheim on
Traumatic Neunroses; VI, Illustrative Cases from Original and all other
Rources; VII. Traumatic Insanity; VIIT. The Spinal Column; IX.
Symptoms; X, Diagnosis; XI. Pathology; XIIL. Treatment; XIIL
Medico-legal Considerations.

Other special features consist in a description of modern methods
of diagnosis by Electricity, a discussion of the controversy concerning
hysteria, and the author's original pathological view that the lesion is
one involving the spinal sympathetic nervous system. In this latter
respect entirely new ground is taken, and the diversity ol opinion con-
cerning the funetional and organie nature of the disease is afforded a
basis for reconciliation,

Fvery Physician and Lawyer should own this work.

In one handsome Royal Octavo Volume of nearly 400 pages, with
thirty Wood-Engravings.

Price, post-paid, in United States and Canada, $2.50, net; in Great
Britain, 14s.; in France, 15 .

The reader will find in this book the best This work really does, if we may be per-
discussion and summary of the facts on this mitted to use a tiite and hackneyed expres-
topie, which will make it very valuable to sion, "“fill a long-felt want.” The subject is
every physician. For the specialist it is a treated in all its Dearings ; electro-diagnosis
text-book that will be often consulted.—Zhe receives a large share of attention, and the
Jowrnal of Inebriety. chapter devoted to illustrative cases will be
found to possess especial importance, The

The work comes fully up to the demand, author has some original views on pathology.
and the law and medical library, to be com- || —Medical Weekly Review,
lete, ganuol: be without it.—Southern Medical

ecord.
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DAVIS
How to Prevent it, and How

Consumption . to Live with it.

Irs Narture, CAvses, PrevesTion, AND THE Mobe oF Lier, CLIMATE,
Exeroise, Foob anp CrorHing NECESSARY FOR 178 CURE.

By N. 8. Davis, Jr.,, A.M, M.D., Professor of Principles and Practice of
Medicine in Chicago Medical College; Physician to Mercy Ilospital; Member of
the American Medical Association, Illinois State Medical Sc‘u:iely, ete., ete.

12mo. IN PrEss,

DAVIS
Diseases of the Heart, Lungs, and Kidneys.

By N. 8. Davis, Jr., A.M., M.D.. Professor of Principles and Practice of
Medicine in Chicago Medieal College; Physician to Merey Iospital; Member of
the American Medical Association, llinois State Medieal Society, ete., ete,

In one neat 12mo volume, No. i the Physicians’ and Students’ Ready-
Reference Series. T8 PREPARATION,

DEMARQUAY

A Practical Investigation of the Clinical
on Oxyg en. and Therapeutic Value of the Gases
in Medical and Surgical Practice,

Wirda EsrEcIAL REFERENCE TO THE VALUE AND A VAITABILITY OF OXYGEN,
Nirrocen, HYproGeN, anp NITROGEN MONOXTDE.

By J. N. DEMARqQuUAY, Surgeon to the Municipal Hospital, Paris, and of the
Council of State; Member of the Imperial Society of Surgery; Correspondent of
the Academies of Belgium, Turin, Munich, ete ; Officer of the Legion of ITonor,
Chevalier of the Orders of Isabella-the-Catholic and of the Conception, of
Portugal, ete.  Translated, with notes, additions, and omissions, by SAyMULL S,
Warnian, A.M., M.D., Member of the Ameriean Medical Associa tion; Ex-Presi-
dent of the Medieal Association of Northern New York; Member of the New
York County Medical Society, ete.

In one handsoms Octavo Valume of 3168 pages, printed on fine paper, in
the best style of the printer’s art, and illustrated with 21 Wood-Cuts,

Price, post-paid, in United States, Cloth, $2.00, net; Half-Russia, $3.00,
net, In Canada (duty paid), Cloth, $2.20, net; Hali-Russia, $3.30,
net. In Great Britaim, Cloth, 115 6d.; Half-Russia, 175 64, In
France, Cloth, 12 fr, 40; Half-Russia, 18 . 60.

For some years past there has been a growing demand for something more
satisfuctory and more practical in the way of literature on the subject of what
has, by common_consent, come to be termed “Oxygen Therapeuties.” On all
sides professional men of standing and ability are turning their attention to the
use of the gaseous elements about us as remedies in disense, as well as sustainers
in health. In prosecuting their inquiries, the first hindrance has been the want
of any reliable, or in any degree satisfactory, literature on the subjeet.

This work, translated in the main from the French of Professor Demarquay,
containg also a very full account of recent English, German, and American ex-
periences, prepared by Dr. Samuel 8. Wallian, of New York, whose experience
in this field antedates that of any other American writer on Llie subject.

This is a handsome volume of 300 pages, in __The book should be widely read, for to many
larﬁdprint, on good paper, and nicely illus- || it will bring the addition of a new weapon to
trated, Although nominally pleading for the their therapeutic armament.—Northwwestern
use of oxygen inhalations, the nuthor shows in Laneet,

a philogophical manner how much greater

good physicians might do if they more fully Altogether the book i3 a yaluable one, which
appreciated the value of fresh air exercise and || will be found of service to the busy prae-
water, esrecially In diseases of the lungs, kid- || titioner who wishes to keep abreast of the
neys, and skin.  We commend its perusal to || improvements in therapeutics. — Medical
our readers.—2he Canada Medical Record, News,

(7)




Medical Publications of F. A. Davis, Philadelphia.

EISENBERG

Bacteriological Diagnosis.

TasuLArR A1ps For Use In Practican WoRrk.

By James Ersensenc, Ph.D., M.D., Vienna. Translated and aug-
mented, with the permission of the author, from the latest German
Edition, by Norvar, H. Pierce, M.D., Surgeon to the Out-Door Depart-.
ment of Michnel Reese Hospital; Assistant to Surgical Clinie, College
of Physiciaus and Surgeons, Chicago, 11L

This book is a novelty in Bacteriological Science. It is arranged
in a tabular form in which are given the specific characteristies of the
various well-cstablished bacteria, so that the worker may, at a glanee,
inform himself as to the identity of a given organism. They then serve
the same function to the Bacteriologist as does the * Chemical Analysis
Charl " to the chemist, and the one will be found as essential as the
other.

Tug GrEATEsT care has been taken to bring the work up to the
present aspect of Bacteriology.

In one Octavo volume, handsomely bound in Cloth. READY Soow.

Price, post-paid, in the United States and Canada, $1.50, net; in Great
Britain, 8s. 6d.; in France, 9 fr. 35.

EDINGER

Twelve Lectures on the Structure of the
Central Nervous System.

For Poysioraxs AND STUDENTS,

By Dr. Lupwia Epingrr, Frankfort-on-the-Main. Recond Revised
Edition. With 133 Tllustrations. Translated by Winus Harn Virrom,
M.D., St. Paul, Minn., Edited by C. Bvaene Rices, A.M,, M.D., Pro-
fessor of Mental and Nervous Diseases, University of Minnesota;
Member of the American Neurological Association.

The illustrations are exactly the same as those used in the latest
German edition (with the German names translated into English), and
are very satisfactory to the Physician and Student using the book.

The work is complete in one Royal Octavo volume of about 250
pages, bound in Extra Cloth.

Price in United States and Canada, post-paid, $1.7, net; Great
Britain, 10s.; France, 12 fr, 20.

One of the most instructive and valuable || succeeded in transforming the mazy wilder-
worke on the minute anatomy of the human || ness of nerve fibres and cells into a district of
brain extant, 1t is written in the form of lec- || well-marked l!I:ar.hwrnyl-:- and centres, and by so
tures, profusely illustrated, and in clear fan- || doing has made a pleasure out of an anatomi-
puage. The hook is worthy of the highest cal bughear.—The Southern Medical Reeord.
enconinms, and will, undonbtedly, command a
large sale.—2Zhe Pacific Record of Medicine Fvery point s clearly dwelt upon in the
and Surgery. text, and where description alone might leave
a subject obscure clever drawings and dia-

Since the first works on anatemy, up to the grams are introdueed to render misconception

resent day, no work has appeared on the sub- of the nuthor's meaning impossible. The book
ect of the general and minute anatomy of the is eminently practical. It unravels the intri-
central nervous system go complete and ex- cate entanglement of different tracts and
haustive as this work of Dr. Ludwig Edinger. paths in a way that no other hook has done 0
Being himself an original worker, and having || explicitly or so concisely. — Northwestern
the benefits of snch masters as Stilling, Luneet,

Weigeit, Geilach, Meynert, and others, he has
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GOODELL

Lessons in Gynecology.

By Wiizran Goovern, A.M., M.D., etc., Professor of Clinical Gyne-
cology in the University of Pennsylvania.

This exceedingly valuable work, from one of the most eminent
specialists and teachers in gynecology in the United States, is now
offered to the profession in a much more complete condition than either
of the previous editions. It embraces all the more important diseases
and the principal operations in the field of gynecology, and brings to
bear npon them all the extensive practical experience and wide reading
of the author. It is an indispensable guide to every practitioner who
has to do with the diseases peculiar to women., Third Edition. With
112 illustrations. Thoroughly revised and greatly enlarged. One volume,
large octavo, 578 pages.

Price, in United States and Canada, Cloth, $5.00; Full Sheep, $6.00. Discount,
20 per cent., making it, net, Cloth, $4.00; Sheep, $4.80. Postage, 27
cents extra, Great Britain, Cloth, 22s. 6d.; Sheep, 285,
post-paid. France, 30 fr, 80.

Tt i5 too good a book to have been allowed to tures, nmusually entertaining, The substance
remdin out of print. and it. has unqnestionably of his teachings we regard as equally exeel-
been missed. The author hagrevised the work lent,—Philadelphiv Medical and  Surgical
with special care, adding to each lesson such Reporter.

Tresh maiter as the progress in the art ren-

dered necessary, and "1

ingertion of six new lessons. This edition will, book is unnecessary; suffice it to say that
without question, be us cagerly S()ufht for as every important disease found in the female
were its predecessors.—American Jouwrnal of sex 38 taken up and discussed in o common-

Qbstetiics. sense kind of a way, We wish every physician
in Awmeriea could read and carry out the sug-
His literary style iz pecnliarly charming. | gestions of the chapter on “the sexnal rela-

There is a directness and simplicity about it Lions as causes of utering disorders—eonjugal
which is easier to admire than to copy. His || onanism and Kindred sins.”  The department
chain of plain words and almost blunt expres- I treating ol nervous counterfeits of uterine

sious, his fawmiliar comparison and howmely. | diseases is a most valuable one,—Kansas City
illustrations, wake his writings, like his le¢- || Medical fnder,

GUERNSEY

Plain Talks on Avoided Subjects.

By Hexry N. Guennsey, M.D., formerly Professor of Materia Medica
and Institutes in the Hahnemann Medical College of Philadelphin;
author of Guernsey’s ** Obstetrics,” including the Disorders Pecualiar to
Women and Young Children ; Lectures on Materia Medica, ete.  The
following Table of Contents shows the scope of the hook :

CoxteEnts.—Chapter I. Introductory. IL. The Infant. TIL. Child-
hood. IV. Adolescence of the Mile. V. Adolescence of the Female.
V1. Marriage: The Husband. VIIL. The Wife. VIII. Husband and
Wife. IX. To the Unfortunate. X. Origin of the Sex. In one neat
16mo volume, bound in Extra Cloth.

Price, post-pald, In the Tnited States and Canada, $1.00; Great Britain,

. 6s.; France, 6 fr. 20.
(9)
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HARE

Epilepsy: Its Pathology and Treatment.

Beiva an Hssay To waicH wAsS Awarbep A Prize or Four Tnousaxp
Francs BY THE ACADEMIE RoOYALE pE MEDECINE DE BELGIQUE,
DeceMBer 31, 1859,

By Hosant Amory Harr, M.D. (Univ. of Penna.), B.8c., Professor of
Materia  Mediea and Therapeuatics in the Jeffercon Medieal College, Phila. ;
Physician to 8t. Agnes’ Hospital and to the Children's Dispensary of the Ohil-
dren’s ITospital ; Laureate of the Royal Academy of Medicine in Belgium, of
the Medical Society of London, ete. ; Member of the Association of American
Physicinns,

No. 7 in the Physicians' and Students’ Ready-Reference Series. 12wmo. 228
pages. Neatly bound in Dark-blue Cloth.

Price, post-paid, in United States and Canada, $1.25, ret’ in Great
. Britain, 6s, 6d.; in France, 7 ir. TG,

It is representative of the most advanced | It is remarkable for its clearness, brevity, and
views of the profession, and the subject is || beauty of style. It is, so far as the reviewer
pruned of the vast amount of superstition and | knows, altogether the best essay ever wrillen
nonsense that generally obtains in connection upon this important subject.—Kansas Cily
with epilepsy.— Medical Age, Medical Index.

Every physician who woulil get at the gist
of all that is worth knowing on epilepsy, and
who would avoid useless research among the
mass of literary nonsense which pervades all
medieal libraries, should get this work."'—The |
Sanitarian,

Tt containzall that is known of the pathology
of this strange disorder, a clear discussion of |
the diagnogis from allied neuroses, and the

very lalest therapeutic measures for relief.

The task of preparing the work must have
been most laborious, but we think that Dr.
Hare will be repaid for his efforts by a wide
appreciation of the work by the profession;
for the book will be instrnetive to those who
have not kept abreast with the recent litera-
ture upon this subject. Indeed, the work is a
sort of Dictionary of epilepsy—a reference

uilde-book upon the subject.—dlicnist and

eurologist.

HARE
Fever: Its Pathology and Treatment.

Being tHE Bovrston I'rize Essay or Harvarp Untversiry vor 1890,
ConTAINING DIRECTIONS AND THE LarTest InrorMAaTION CON-
oEANING THE Usk oF tHE So-CALLED ANTI-

PYRETICS IN FEvER Anp Pain.

By HMosart AMory Hare, M.D. (Univ. of Penna.), B.8e., Professor of
Materia Medica and Therapeutics in the Jefferson Medical College, Phila.;
Physician to Bt. Agnes’ Hospital and to the Children’s Dispensary of the Chil-
dren’s Tlospital; Laureate of the Royal Academy of Medicine in Belgium, of the
Medical Bociety of London, etc.; Member of the Association of American
Physicians, ]

No. 10 dn the Physicians’ and Studenis’ Ready-Reference Series.  12mo.
Neatly bound in Dark-blue Cloth.

Tlustrated with more than 25 new plates of tracings of various fever ecases,
showing beauntitully and accurately the action of the ﬁtipyretics. The work
also contains 85 carefully prepared statistical tables of 249 cases showing the
untoward effects of the antipyretics.

Price, post-paid, in the United States and Canada, $1.25, net; in Great Britain,
5. 6d.; in France, 7 fr. 75.
the most interesting of its excellent %ﬂllp‘

the Physicians' and Students’ Ready-Refer-
ence Series.—The Dosimetric Medical Review.

As i9 usnal with this author, the subjeet is
thoroughly handled, and much experimental |
and clinical evidenee, hoth from the anthor's
experience and that of others, is addnced in
Slléljllll'lw of the view taken.—New York Medical
Abstract.

Such books as the present one are ol gervice
te the student, the seientific thernpeutist, and
the general practitioner alike, for much can

The author has done an able piece nf work || be found of real value in Dr. Hare's book, with
in showing the facts as fur as they are known the additional advantage that it is up to the*
concerning  the action of anti? anti- |- latest researches upen the subject.—Univer-
febrin, phenacetin, thallin, and salicylic acid. sity Medical Magazine.

The reader will eertainly find the work one of
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JAMES
American Resorts. With Notes upon their Climate.

By Busanop W. Jawes, A.M., M.D., Member of the American Public
Health Association, and the Academy of Natural Sciences, Philadelphia; the
Society of Alaskan Nutural History and Eihnology, Sitka, Alaska, ete. With
a translation from the German, by Mr. 8. KAUFFMANN, of those chapters of ** Dje
Klimate der Erde® written by Dr. A. Woeikof, of St Petershurg, Russia, that
relate to North and SBouth Ameriea and the Islands and Oceans contiguous thereto,

This is 2 unique and valuable work, and useful to physicians in all parts of
the couniry. We mention a few of the merite it possesses: Firet. List of
all the Health Resorls of the country, arranged according to their climate,
Second. Contains just the information necded by tourists, invalids, and those who
visit summer or winter resorts,  Third. The latest and hest large railroad map for
reference.  Fourth. It indicates the climate each one should select for health.
Ffth, The author has traveled extensively, and most of his suggestions are
practical in reference to localties. In one Uctavo volume. Handsomely bound
in Cloth. Nearly 300 pages.

Price, poct-paid, in the United States and Qanada, $2.00, nat;
Great Britain, 1ls, 6d. ; France, 12 fr, 40,

Taken altogether, this is by far the most pathological indications and constitutional
complete exposition of the ﬁug(j]cct of resorts predigpositions.—The Sanitarian.
that has vet been put forth, and it is one thag The book before us is a very comprehensive
every physician must needs possess intelligent volume, giving all necessary information con-
information upon.-RBuffato Med. & Surg, Jour. | cerning climate. temperatire, humidity, sun-

The special ¢hapter on the therapeutics of || shine, and indeed everyihing necessary
clirrate . . is excellent for its precantionary stated for the benefit of the physician or
suggesiions in the selection of elimates and invalid seeking a health resort in the United
local conditions, with reference to known || States—Nouthern Clinic.

Jodrnal of Laryngology and Rhinology. |

IssvED on THE First oF Eacu MoxTmn.

Edited by Dr. Norris Wolfenden, of London, and Dr, John Macintyre, of
Glasgow, with the active aid and co-operation of Drs, Dundas Grant, Barclay J.
Baron, Hunter Mackenzie, and Sir Morell Mackenzie. Besides those specialists
in Europe and Ameriea who liave so ably assisted in the collaboration of the
Journal, a number of new correspondents have undertaken to assist the editors in
keeping the Journal up to date, and furnishing it with matters of interest.
Amongst these are. Drs. Sajous, of Philadelphia; Middlemass Hunt, of Liver.
pool; Mellow, of Rio Janeiro; Sedziak, of Warsaw; Draispul, of St. Petersburg,
ete.  Drg. Michael, Joal, Holger, Mygind, Prof. Massei, and Dr. Valerius Idelson
will still collaborate the literature of Lheir respective countries.

Price, 13s. or $3.00 per annum (inclusive of Postage), For single copies, however, a
charge of 1s. 3d (30 cents) will be made. Sample Copy, 25 Cents,

KEATING
Record-Book of Medical Examinations

For LirE INSURANCE.

Designed by Joux M. KgaTizo, M.D.

This record-book s small, neat, and complete, and embraces all the prin-
cipal points that are required hg the different companies. Tt is made in two sizes,
viz.: No, 1, covering one hundred (100) examinations, and No. 2, covering two
hundred (200) examinations. The size of the book is 7x 83 inches, und can be
conveniently carried in the pocket.
y U. 8. and Canada, Great Britain, France.

No. 1. For 100 Ezaminations, in Cloth, - - $ .50 Net 35, 6d 3 fr. 60
No. 2, For 300 Examinations, in Full X
Leather, with-8ide Flap, - - - - .00 “ 8s. 6 fr. 20
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KEATING and EDWARDS
Discases of the Heart and Circulation.

In INFANCY AND ADOLESCENCE. WITH AN APPENDIX ENTITLED * CLINICAL
Stupres oN THE Pvrse in (CHIiLDHOOD.”

By Jouy M. KeaTing, M.D., Obstetrician to the Philadelphia Iospital,
and Teeturer on Discases of Women and Children; SBurgeon to the Maternity
Hospital; Physician to St. Joseph’s Iospital; Fellow of the College of Physicians
of Philadelphia, ete.; and Winniam A. EDWARDS, M.D., Instructor in Clinical
Medicine and Physician to the Medical Dispensary in the University of
Pennsylvanin; Physician to 8t. Joseph’s Hospital; Fellow of the College of
Physicians; formerly Assistant Pathologist to the Philadelplia Hospital, ete.

Tllustrated by Photographs and Wood-Engravings. About 225 pages,  Oc-
tavo. DBound in Cloth.

Price, post-paid, in the United States and Canada, $1.50, net; in Great
Britain, 8s. 6d.; in France, 9 fr. 35.

Drs. Keating and Edwards have produced a It isnot a mere compilation, but a systematic
work that will give material aid to every || treatize, and bears evideuce of considerable
doctor in hig practice among children. The labor and observation on the part of the
style of the book is graphic and pleasing. the authars. Twn fine photographs of dissections
diagnostic points are explicit and exact, and exhibit mitral stenosis and mitral regurgita-
1he therapentical resources include the novel- || tion: there are alsn a number of wood-cuts.
ties of medicine as well as the old and tried || —Clevelend Medical Gazetts.
agents,.—Pittsburgh Med. Review. M

S

LIEBIG and ROHIE

Practical Electricity in Medicine i Surgery.

By G. A. Ligpre, Jr.,, Pn D., Assistanl In Electricity, Johns Hopkins
University ; Lecturer on Medical Electricity, College of Physicians and Surgeons,
Baltimore 1 Member of the American Institute of Electrical Engincers, ete. ; and
Groree H, Rour, M.D., Professor of Obstetries and Hygiene, College of Physi-
cians and Surgeons, Baltimore ; Visiting Physician to Bay View snd City Hos-
pitals ; Director of the Marvland Maternité ; Associate Editor “Annual of the
Universal Medical Beiences,”’ efe.

Profusely Illustrated hy Wood-Engravings and Original Diagrams, and
published in one handsome Royal Octavo volume of 583 pages, bound in Extra
Cloth.

The constant]iy increasing demand for this work attests its thorough relia-
bility and its popularity with the profession, and points to the fact that it is
already THE standard work on this very important subject. The part on Physical
Electrieity, written by Dr. Liebig, one of the recognized authorities on the
science in the United States, treats fully such topics of interest as Storage Bat-
teries, Dynamos, the Electric Light, and the Principles and Practice of Electrical
Measurement in their Relations to Medical Practice.  Professor Robé, who writes
on Electro-Therapeutics, discusses at length the recent developments of Electricity
in the treatment of stricture, enlurged prostate, uterine fibroids, pelvie cellulitis,
and other disenses of the male and female genito-urinary organs. The applica-
tions of Electricity in dermatology, as well as in the diseascs of the nervous
gystem, are also fully considered.

Price, post-paid, in the United States and Canada, $2.00, net; in Great
Britain, 1ls, 6&; France, 12 fr, 40.

Any physician, especially if he be a beginner In its perusal, with each snceeeding page,
in electro-therapentics, will be well repaid by || we have been more and more impressed with
a careful study of this work by Liebig and the fact that here, at last, we bave a trestise
Rohé. For a work on a gpecial subject the on electricity in medicine and surgery which
price is low, and no ene can give a good ex- || amply fulfills its purpose, aud which is sure of
cuse for remaining in ignoramnce of so impor- || general adoption by reason of it thorough
tant a subject as electricity in wedicine.— excellence and superiority to other works -
Toledo Medical and Surgical Reporter, tended to cover the smue field.—Pharmaceu-

’ tical Era.
The entire work is thorouglily scientific and Y
practical, and is really what the authors have After carefully looking over this work, we
aimed to produce, *a trustworthy guide to || incline to the belief that the intelligent physi-
the applieation of electricity in the practice of || cian who is familiar with the general subject
edicine and Surgery,'—New York Medical || will be greatly interested and profited.—
Timee. 1| American Lancet,
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" MASSEY
Electricity in the Diseases of Women.

WiTtH SpPECTAL REFERENCE TO THE APPLICATION OF STRONG (URRENTS.

By G. BeTTrony Massey, M.D., Physician to the Gynmeologieal Department
of the Howard Hospital ; late Eleetro-therapeutist to the Philadelphia Orthopadic
Hospital and Infirmary for Nervous Diseases ; Member of the American Neuro-
logical Association, of the Philadelphian Neurological Society, of the Franklin
Institute, ete. Spcoxp Eprrron.  Revieed and Enlarged.” With New and
Original Wood-Engravings. Handsomely bound in Dark-Blue Cloth. 240 pages,
12mo.  No. & in the Physiciansg and Students’ Ready-Reference Series.

This work is presented 1o the profession as the most complete freatise yet
isstied on the c¢lectrical treatment of the discases of women, and is destined to
fill the increasing demand for clear and practical instruction in the handling and
use of strong currents after the recent methods first advoeated by Apostoli. The
whole subject is treated from the present stand-point of electrie science with new
and origynal dllustrations, the thorough studies of the author and his wide elinieal
experience rendering him an authority upon eleetricity itsell and its therapeutic
applications.  The author has enhanced the practical value of the work by
including fhe exact defails of treatment and results in a number of cases taken from
his private and hospital praclice.

Price, post-paid, in the United States and Canada, $1.50, net; in Great
Britain, 8s. 6d.; in France, 9 fr. 35,

A new edition of this practical manual at-
tesis the ntility of its existence and the recog-
nition of its merit. The directions are simple,
eaxy to follow and to put into practice ; the
ground is weall covered, and nothing is assumed,
the entire book being the record of experience,
—Journel of Nervous and Mental Diseases.

It is omly a few months since we noticed the
first edition of this little book ; and it is only
necessary to add now that we consider it the
best treatise on this subject we have seen, and

that the improvements introduced into th's
edition make it more valuable still.—Roston
Medical and Surgical Journ,

The style is clear, but condensed. Vseless
detaile are omitted, the reports of eases being
pruned of all irrelevant material. The book
i8 an excecdingly valuable one, and represents
an_amount of study and experience which ir
only appreciated after a carelul reading.—
Medical Record.

MANTON

Childbed ; Its Management; Diseases and
Their Treatment.

‘By Wanrer P. Manron, M.D., Visiting Physician to the Detroit Woman’s
Hospital ; Congnlting Gynmcologist to the Eastern Michigan Asylum ; President
of the Detroit Gynmcological Bociety ; Fellow of the Ameriean Society of Ob-
stetricianz and Gynmeologists, and of the British Gynmeological Bociety ; Member
of Michigan State Medical Society, ete.  In one neat 12mo volume, No. in
the Physicians’ and Students’ Ready-Reference Series. TN PREPARATION.

Medical Bulletin. |

A MonTHLY JOURNAL OF MEDICINE AND SURGERY.

Edited by Jorn V. S8goEMARER, A.M., M.D. Bright, original, and read-
able. Articles by the best practicul writers procurable. Tvery article as brief as
is consistent with the preservation of its seientific value. Therapeutic Notes hy
the leaders of the medieal profession throughout the world. These, and many
other unique features, help to keep Tur Mepican BunreTiN in its present
position as the leading low-price Medical Monthly of the world.  Subseribe now.

TERMS: $1.00 a year in advance in United States, Canada, and Mesico,
Foreign Subscription Terms: England, 6s.; France, 6 fr.; Germany,

6 marks; Japan, 1 yen; Australia, 6s,; Holland, 3 flerins
(13)
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The Medical Bulletin \!fsiting-List or
Physicians’ Call Record.

ARrancep UPoN AN OriGiNAL AND Cowvenient MoNTHLY AND WEEKLY
Pran FOR THE Dainy REcorDING 0F PROFESSIONAL VISITS,

Frequent Rewriting of Names Unnecessary.

I8 Visiting-List is arranged so that the names of patients need be written
T but oxce a month instead of Foun times a month, as in the old-style lists.
By means of a new feature, & simple device consisting of sTUB OR IIALF
LEAVES IN THE FORM OF INSERTS, the first week's visits are recorded in the usual
way, and the second week’s visits are begun by simply turning over the halt-leaf
without the necessity of rewriting the patienis’ names, This very casily under-
stood process is repeated until the month is ended and the record has been kept
complele in every defuil of VISIT, CHARGE, CREDIT, etc., and the labor and time
of entering and fransferring names at least THREE limes in the month lns heen
gaved. There are no intricate rulings; not the least amount of time can be lost
in comprehending the plan, for it is acquirved at a glance.

THE THREE DIFFERENT STYLES MADE.

The No. 1 8tyle of this List provides space for the paTLY record of seventy
different names each month for a year ; for physicians who prefer a List that will
accommodate a larger practice we have made a No. 2 8tyle, which provides
space [or the daily record of 105 different names each month for a year, and for
physicians who may prefer a Pocket Record-Book of less thickness than either of
these styles we have made a No. 3 8tyle, in which “The Blanks for the Record-
ing of Visits in’" have been made into removable seetions. These sections are
very thin, and are made up so ag to answer in full the demand of the largest
practice, each section providing ample space for the DAILY ®ECORD OF 210 DIp-
FERENT NAMES for two months ; or 105 différent names daily each month for four
months; or seventy different names daily each month for six months.  Bix sets
of these sections go with each copy of No. 3 STYLE. -

SPECIAL FEATURES NOT FOUND IN ANY OTHER LIST.

In thizs No. 8 STyLi the PRINTED MATTER, and such matter as the BLANK
FORMS FOR ADDRusses OF Parrnnts, Obstetric Record, Vaccination Record,
(Cash Account, Birth and Deallh Records, ete, are fastened permanently in the
back of the book, thus reducing its thickness. The addition of one of these
removable sections does not inerease the thickness move than an eighth of an inch.
This brings the book into such a small compass that no one can object 10 it on
account of its thickness, as its bulk is VERY MucH Liss than that of any visiting-
list ever published. Fvery plysician will at once understand that as soon as a
section is full it ean be taken out, filed away, and another inserted without the
Jeast inconvenience or trouble, Fatra or additional sections will be furnished at
any time for 15 eents each or $1.75 per dozen. This Visiting-List contains calen-
dars, valuable miscellaneous data, important tables, and other useful printed
malter usually placed in Physicians’ Visiting-Lists.

Physicians of many years’ standing and with large practices. pronounce it
e BesT LisT THEY HAVE EVER sBEN. It is handsomely hound in fine, strong
leather, with flap, including a pocket for loose memoranda, ete., and is furnished
with a Dixon lend-pencil of excellent quality and finish, It is compact and con-
venient for carrying in the pocket. Size, 4 x 6] inches.

s I THREE STYLES. NET PRICES.
No. 1. Regular size, to accommodate 70 patients daily each month for one year, . . . BL23
No. 2. Large size, to accommodate 105 patients daily each month for one year, . . . . S1.50
No. 3. Inwhich the ** Blanks for Recording Visits in " are in removable sections, . . . #1735
Special Edition for Great Britain, without printed matter, . . v AT e el

N. B.—The Recording of Visits In this List may be Commenced at any time during the Year.
(14)
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MICHENER ¥

OR, NOTES AND CASES

Hand-Book of Eclampsia; *™ oz rifsneait

By E. MicueNer, M.D.; J, H. Stuses, M.D.; R. B. Ewixg, M.D.; B.
Tromrson, M.D. ; 8. Sressins, M.D. 16mo. Cloth,

Price, 60 cents, net; in Great Britain, 4s. 6d.; France, 4 fr. 20.

NISSEN
A MANUAL OF INSTRUCTION FOR GIVING

Swedish Movement ;# Massage Treatment

By Pror. Hartvic N1gsuy, late Director of the Swedish Health Institute,
Washington, D). C.; late Instructor in Physical Culture and Gymnasties at the
Johns ﬁopkins University, Baltimore, Md. ; Instructor of Swedish and German
Gymnasties at Harvard University’s Summer School, 1891,

This excellent little volume treats this very important subject in a practical
manner. Pull instructions are given regarding the mode of applying the Swedish
Movement and Massage Treatment in various diseases and conditions of the
Lhuman system with the greatest degree of effectiveness. Professor Nissen is the
best wuthority in the United States upon the practical phase of this subject, and
Lis book is indispensable to every physician who wishes to know how to use these
valuable handmaids of medicine,

IMustrated with 29 Original Wood-Engravings. In one 12mo volume of
128 Pages. Neatly bound in Cloth.

Price, post-paid, in the United States and Canada, $1.00, net;
Great Britain, 6s.; France, 6 fr. 20,

This manunal is valuable to the practitioner, || the various procedurer are clearly stated as
as it containg a terse description of a subject || well ag illustrated in a very excellent manner.
but too little understood in this conntry. . . || —Nowth dmericon Practitioner,
The book is got up very creditably,.—IV. Y. This attractive little book presents the sub.
ed. Jour, jeet in o very practical shape, and makes it
ossible for every physician to understand at
east how it is applied, if it does not give him
dexterity in the art of its application.—Chieago
Med. Times.

The present volume is a modest account of
the application of the Swedish Movement and
Massage Treatment, in which the techimique of

Physicians’ Interpreter. :

Iy Four Lixevices (EnerisE, FRENcI, GERMAN, AND ITALIAN).
SPECIALLY ARRANGED vor Diacwosis By M. von V.

The object of this little work is to meet a need often keenly felt by the busy
physician, namely, the need of some quick and reliable method of communicating
intelligibly with patients of those nationalities and languages unfamiliar to the
practitioner. The plan of the book is a systematic arrangement of guestions
upon the various branches ot Practieal Medicine, and each guestion is so worded
that the only answer required of the patient is merely Yes or No. The questions
are all numbered, and a complete Index renders them always available for quick
reference. The book iz written by ane who is well versed in English, French,
German, and Italian, heing an exccllent teacher in all those languages, and who
has also had considerable hospital experience. Bound in Full Russia Leather,
for carrying in the pocket. Size, 5x2§ inches. 206 pages.

Price, post-paid, in United States and Canada, $1.00, met; Great
: Britain, 65, ; France, 6 fr. 20.

Many other books of the same sort, with ” difficulty in dealing with foreign-speaking
more extensive vocabularies, have been pub- people, who ave constantly coming into our
lished, but, from their size, and from their || city hospitala.—New York Medical Journal.
being usually devoted to equivalants in Eng- 1 )
lish and one other language only, they have This little volume is one of the most inge-
not had the advantage which is pre-eminent || nions aids to the physician which we have
in this—eonvenience, 1tis handsomely printed, seen. We heartily commend the hook to any
and bound in flexible red leather in'the form || one who, being without a knowledge of the
of adiary. It would searcely make itself felt || foreign !anﬁun,r:es. is obliged to treat those
in one's’ hip-pocket, and wonld insure itg | who donot knowour own language —St. Louis
bearer againsltma.uy ordinary conversational Courier of Medicine.
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Physician’s All-Requisite Time- and Labor-
Saving Account-Book.

Bemne A LepgEr anp Account-Boox ror PHysicians’ Use, MEETING

ALL THE REQUIREMENTS OF THE LAw AND CoOURTS.

Designed by Wirniam A. Szisert, M.D, of Eusmn, Pa.

Probably no class of people lose more money through carelessly kept
accounts and overlooked or neglected bills than physicians, Often detained at
the bedside of the sick until late at night, or deprived of even a modicum of rest,
it is with great difficulty that he spares the time or puta himself in condition to
give the same care to his own financial interests that a merchant, a lawyer, or
even a farmer devotes. Tt is then plainly apparent that a system of bookkeeping
and accounts that, without sacrificing asecuracy, but, on the other hand, ensuring
it, at the same time relieves the keeping of a physician’s book of half their
complexity and two-thirds the labor, is 8 convenience which will be eagerly
weleomed by thousands of overworked physieians. Buch a system has at last
beeir devised, and we take pleasure in offering it to the profession in the form of
The Physician’s All-Requisite Time- and Labor- Saving Account-Book,

There is no exaggeration in stating that this Account-Book and Ledger
reduces the labor of keeping your acconnts more than one-lalf, and at the same
time secures the greatest degree of accuracy. We may mention a few of the
superior advantages of The Physician’s All-Requisite Time- and Labor- Saving
Account-Book, as follows :—

First—Will meet all the requirements counts in any similar book ; the

of the law and courts.

Second—Belf-explanatory ; no
code.

Third—Its completeness without sacri-
ficing anything.

Fourth—No ll(.lh“l]g‘ ; one entry only.

Fifth-—Universal; can be commeneed at
any time of the year, and can he
continued indefinitely until every
aceount is filled.

Sixth—Absolutely no waste of space.

Seventh—One person must needs be
sick tvery day of the year to fill
his acecount, or might be ten years
about it and require no more than
the space for one account in this
ledger.

Eighth—Double the number and many
times more than the number of ac-

cipher

800-page book contains space for
900 accounts, and the 600-page
book contains space for 1800 ac-
counts.

| Minth—There are no smaller spaces,

Tenth—Cowmpact  without saecrificing
completeness ; every accounl com-
plete on same page—a deecided ad-
vantage and recommendation.

Elaventh—Unilorm size of leaves.

Twelfth—The statément of the most
complieated acecount is at onee be-
fore you at any time of month or
vear—in other words, the account
iteelfl as it stands is its simplest
statement.

Thirteenth—No transferring of accounts,
balaneces, ete.

To all physicians desiring a quick, accurate, and comprehensive methnd of
keeping their accounts, we can safely say that no book as snitable as this one has
ever been devised. A degcriptive circular showing the plan of the book will be

sent on application.

NET PRICES, SHIPPING EXPENSES PREPAID.

Wo. 1. 300 Pages, for 900 Accounts per Year,
Bize 10z12, Bound in 3(-Russia, Reised InU.8. (duty paid).

Back-Bands, Cloth Sides, RS

4. 7. 600 Pages, for 1800 Accounts per Yau',
Size 10212, Bound in % -Ruseia, Ralsed

3ack-Bands, Cloth Bides, .

Canada (reat
Britain, France.
#5.00 $6.50 28s. 30 fr, 30
. 800 8.80 43s. 49 i, 40
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PRICE and EAGLETON

Three Charts of the Nervo-Vascular System.

Part L.—THE Nerves. Parr 11.—THE ARTERIES
Panr I1T.—Tue VEINs.

A New Edition, Revised and Perfected. Arranged by W. Hexry Pricr,
M.D., and 8, Porrs EacLeron, M.D.  Endorsed by leading anatomists. Clearly
and beantifully printed upon extra durable paper.

PART L. The Nerves.—(Fives ina clear form not only the Cranial and Rpinal Nerves, show-
ing the formation of the ditfferent Plexuses and their branches, but also the complete
distrilmtion of the SyMpaTUErIC NERVES.

PART II. The Arteries.—Cives a unique grouping of the Arterial system, showing the
divisions and subdivisions of all the vessels, heginning from the heart and tracing their
CONTINUOUS distribution to the periphery, and showing at a glance the terminal
branches of each artery.

FPART III. The Veins.—Shows how the blood [rom the periphery of the body is graduoally
collected by the larger veius, and these eealescing forming still larger vessels, until they
finally trace themselves into the Right Auricle of the heart,

It is therefore readily seen that “The Nervo-Vascular 8ystem of Charts ™
offers the following superior advantages :i—

1. It is the only arrangement which combines the Three Systems, and yet
sach is perfect and distinet in itself.

2. It is the only instance of the Cranial, Spinal, and Sympathetic Nervous
Systems being represented on one chart.

3. From its neal size and elear type, and being printed only npon one side,
it may be tacked up in any convenient place, and is always ready lor freshiening
up the memory and reviewing for ¢examination.

Price, post-paid, in United States and Canada, 50 cents, net, complete; in
Great Britain, 3s. 6d.; in France, 3 fr, 60,

For the student of anatomy there can pos-
&ibly be no more coucise way of acquiring a
kunowledge of the nerves, veins, and arteries
of the human system. It presents nt a glance
their trunks and branches in the great divis-
ions of the body. It will save a world of tedi-
ous reading, and will impress itself on the

Tts price is pominal and its value inestimable.
No student should be without it.—Proeijic
Reecord of Medicine and Surgery.

These are three admirably arranged charts
for the us=e of students, to assist in menr-
izing their anatowiecal sudies.—Dufwlo Med,
and Surg. Jowr,

mind as no ordinary vade mecum, even, couliL

PURDY
Diabetes: Its Cause, Symptoms i# Treatment

By CHas. W. Purpy, M.D. (Queen’s University), Honorary Fellow of 1le
Royal College of Pliysicians and Surgeons of Kingston ; Member of the College
of Physiciang and Surgeons of Ontario ; Author of * Bright’s Diseage and Allied
Affections of the Kidneys ;' Member of the Aszociation of American Physiciane ;
Member ot the American Medical Association ; Member of the Chicago'Academy

of Bciences, ete.

ConTrNTs.—Section 1. Historical, Geographical, and Climatologieal (‘on-
giderations of Diabetes Mellitus. 1I. Physiological and Pathological Considera-
tions of Diabetes Mellitus  II1. Etiology of Diabetes Mellitus. 1V, Morbid
Anatomy of Diabetes Mellitus. V. Symptomatology of Diabetes Mellitus. VI,
Treatment of Diabetes Mellitus, VIL. Clinieal THustrations of Diabetes Mellitug,

VILI. Diabetes Insipidus ; Bibliography.

12mo0.  Dark Blue Extra Cloth.

Nearly 200 pages. With Clinical Illus-

trations, No. 8 in the Physicians’ and Students’ Ready-Reference Series,

Price, post-paid, in the United States and Canada, $1.25, net; in Great
Britain, 68 6d.; in France, 7 fr. 75.

This will Frove a most entertaining as well
as wost in erest.lu% treatise upon a disease
which frequently fa
practitioner., The work has been written with
a special view of bringing out the features of
the disease as it occurs In the United States,
The author has very judiciously arranged the
little volume, and it will offer many pleasant
attractions to the practitioner.—Nashville
Jowrnal of Medicine and Swrgery.

While many monographs have been pub-

11s to the lot of every 4

lished which bave denlt with the subject of
diabetes, we know of none which so thoroughly
considerg itz relations to the geographical
conditions whieh exist in the United States,
nor whieh is more complete in its sommary of
the symptomatology and treatment of this
affection. A number of tables, showing the
percentage ol sugar in a very large number of
aleoholie beverages, adds very considerably to
the value of the work.—Medical News,

(17)



Medical Publications of F. A. Davis, Philadelphia.

REMONDINO

Circumcision : Its History, Modes of
Operation, Etc.

Frov e Barpiesr Tives 1o ToE PrEsENT; witn A HIstoRY oOF
Buxvcnism, HERMAPIRODISM, ETC., A8 OBSERVED AMONG ALL RAcEs
AND NATIONS: ALsD A Descriprion ofF Tk DIFFERENT OPERATIVE
Meraops oF MODERN SURGERY PRACIICED UPON THE PREPUCE.

By P. C. Remoxpixo, M.D. (Jefterson) ; Member of the American Medieal
Associntion; Member of the American Public Health Association; Vice-President
of the State Medical Society of California, and of the Southern California Medical
Society, elc., ete.

"No. 11 in the Physicions’ and Students' Ready-Referenee Serdes.  About 350
pages.  12mo.  Handsomely bound in Dark-Blue Cloth. JusT READY.

Price, post-pald, in the United States and Canada, $1.25, net; in Great
Britain, 8s. 6d. ; in France, 7 fr, 75, Cheap Edition (paper binding),
United States and Canada, 50 cents, met, post-paid; Great Eritain,
45, 3d.; France, ¢ i, 20

ROHE

Text-Book of Hygiene.

A CoMPREHENSIVE TREATISE ON THE PRINCIPLES AND PRACTICE OF PRrE-
VENTIVE MEDICINE FROM AN AMERICAN STAND-POINT.

By Grorar H. Roms, M.D., Professor of Obstetrics and Hygiene in the
College of Physicians and Burgeons, Baltimore ; Member of the American Public
Health Association, etc.

Every Banitarian_should have Rohé’s «“ Text-Book of Hyglene’” as a work
of reference.  OF this New (second) edition, one of the hest qualified judges,
namely, Albert L. Gihon, M.D., Medical Director, U. 8. Navy, in charge of U, 5.
Naval ITospital, Brooklyn, N. Y., and ex-President of the American Publie
Health Association, writes : ¢ It is the most admirable. concise résumé of the facts
of Hygiene with which I am acquainted. Prof. Rohdé's attractive style makes
the ook so readable that no better presentation of the important place of Pre-
ventive Medicine, among their studies, can be degired for the younger members,
especially, of onr profession.

Second Edition, thoronghly revised and largely rewritten, with many
illustrations and valuable tables. In one handsome Royal Octavo volume of
over 400 pages, bound in Extra Cloth.

Price, post-paid, in United States, $2.50, net; Canada (duty paid), $2.75,
net; Great Britain, 14s.; France, 16 fr. 20,

In short, the work contains brief and prae- oughly revised, much of it being rewritten
tical articles on hygienic regulation of life, and many akditions being made. The size of
under almogt ail ¢onditions One prominent the book is increased one hundred pages,
foatnre is that there are no superfluous words The hook has the original recommendation of
every sentence ig direct to the point sought. || being a handsomely-bound, clearly-printed
1t is, therefore, easy reading, and eonveys very octavo volume, profusely illustrated with re-
el information in little space.—The Pacific || liable references for every branch of the
Rgeord of Medicine and Surgery, subject matser,—Medical Record.

Truly a most exeellent and valuable work, The wouder is how Prof. Rohd has made the
comprising the accepted faets in regard to || book s readable and entertaining with so
preventive medicine, clearly stated and well much matter necessarily condensed. The
m-ra.nsed. 1t is ungquestionably a work that || book is well printed wit good, clear type, i3
should be in the hands of every physician in attractive in appearance, and containg a
the conntry, and medical students will find it number of valuable tables and illustrations
a most exceilent and valuable text-book.—The || that must be of decided ald to the mtmmn‘:1 if
Southern Practitioner. not to the gemeral practitioner and health

The first edition was rapidly exhausted, and || officer, Altogether, the manual is & good ex-
thie book justly became an authority to Ehysi- ponent of hygiene and sanitary science from
cigng and sanitary officers, and a text-book very | the present American aha.ndﬁpoint., and will
generally adopted in the colleges throughout || repay with pleasure and Elj)ro t any time that
America, Thesecond edition isagreatimprove- magyba given to its perasal,— University Medi-
ment over the first, all of the matter being thor- cal Magazine.
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SAJOUS

And Its Successful Treatment by Superficial
HAY FEUER Organic Alteration of the Nasal
Mucous Membrane,

By Crarnes E. Sajous, M.D., formerly Lecturer on Rhinelegy and
Laryngology in Jefferson Medical College; Viee-President of the American
Laryngologieal Association; Officer of the Academy of France and of Public
Instruction of Venezueln; Corresponding Member of the Royal Society of
Belgium, of the Medical Society of Warsaw (Poland), and of the Society of
Hygiene of France; Member of the American Philosophical Society, ete., ete.

With 13 Engravings on Wood. 103 pages. 12mo. DBound in Cloth.
Beveled Edges.

Price, post-paid, in ths United States and Canada, $1.00, met; in Great
Britain, 6s,; TFrance, 6 fr. 20.

SANNE

Diphtheria, Croup: Tracheotomy and
Intubation.

From ToF FrExcHm or A. SAnNE

ranslated and enlarged by Hexey Z. Ginn, M D., LT.D., late Pro-
fessor of Surgery in Cleveland, Ohio,

SAnNE's work is quoted, divectly or indireetly, by every writer sinee
its publication, as the highest authority, statistically, theoretically. and
practically, The translator, having given special study to the subject
for many yvears, has added over filty pages, including the Surgical
Anatomy, Intubation, and the recent progress in other branches, making
it, beyond question, the most complete work extant on the subject of

" Diphtheria in the English language.

JPucing the title-page is found a very fine Colored Lithograph Plate
of the parts concerned in Tracheotomy. Next follows an illustration
of a cast of the entire Trachea, and bronchi to the third or fourth
division, in one piece, taken from a photograpl ol a ¢ase in which the
cast was expelled during life from a patient sixteen years old. This is
the most complete east of any one recorded.

Qver fifty other illustrations of the surgical anatomy of instruments,
ete., add to the practical value of the work.

A full Index accompanies the enlarged volume, also a Tist of
Authors, making altogether a very handsome illustrated volume of

over 630 pages.
Canada
United States.  (duty pail). Great Britain.  France.

Price, post-paid, Cloth, - $4.00, Net $4.40, Net 225, 6d. 24 fr. 60
> L Leather, 6.00, “ 6.60, 28s. 30 fr, 30

: i ion, 8 ntly re- || titioner.—8t Louis Med. and Surgical Journ.
ﬂg:g(? ?r?}ﬂl;‘cs‘r c?‘furlllglt—y‘{b?:cei'vesoam\?:ry care- !l Diphtheria having become such a prevalent,
ful and impartial diseussion at the  hands || wide-spread, and {atal disease, no general
of the translator, and a most yaluable chapter || practitioner can afford to be without this
on the prophvlaxis of diphtheria and eroup || work. It will ald in preventive measures
closes the volume. Altogether the book is || stimulate promptness in application of, and
one that is valuable and timely, and one that || efficiency in, treatment,— outhern Practi-
ghould be in the hands of every general prac- || tioner.
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SENN

Principles of Surgery.

By N. Sexn, M.D.. Pu.D., Professor of Practice of Burgery and Clinical
Burgery in Rush Medical College, Chicago, TIl.; Professor of Surgery in the
Chicago Polyclinic ; Attending Surgeon to the Milwaukee Hospital; Consulting
Surgeon to the Milwaukee County Hospital and io the Milwaukee County
Insane Asylum. ’

This work, by one of America’s greatest surgeons, is thoronghly COMPLETE;
its elearness und brevity of statemenl are among its conspicuous merits. The
anthor’s long, able, and eonscientions regearches in every direction in this
importaunt field are a guarantee, ol unusual trustworthiness, that every branch of
the subjeet is trented authoritatively and in such a manner as to bring the
greatest gain in knowledge to the Practitioner and Student.

In one handsome Royal Octavo volume, with 109 fine Wood-Engravinga
and 024 pages.

United States, Canada (duty paid) Great Britain, France.
Price in Cloth, $4.50, Net $5.00, Net 24s. 64 a7 fr. 20
= Sheep or 4-Russia, 550 “ 610 “ 30z, 331, 10

OPINIONS AND CRITICISMS,

STEPHEN SMITH, M, 1., Professor of Clini- one of the secrets of hig fame., No physician
cal Surgory Medical Deparement University in any line of practice can afford to be without
of the Uity of New York, writes :—*1 have Senn's - Principles of Burgery."'—The Revicw
examined the work wilh great satisfaction, of Insanity and Nervous Discuses.
and regard it as a most valuable addition to 3 z i <
American Surgical literature. There has long Every chapter is a mine of information
been great need of a work on the principles of contaluing all the recent alvatices on the sub-
surgery which would fuily iilnstrate the pres- || jects presented in such a systimalic, nstruc-
ent advanced stale of knowledge of the various || ¥ and entertaining seyle that the reader
subjects embrased in this volime. The work || Will not willingly lay it aside, but will read
seeins toome to meet this want admirably.” and re-read with pleasure and profit.—Kansas

. i St Medieal Jowrnal,
EWIS A SAYRE .1y, Professor Ortho- : ¥
. pistiie lgu:g‘e?'{tﬂei evue Hos ifnl alediczl It is a most admirable work in all respects,

“olicge, New York, writes :—* My Dear Doctor and should be in the hands of every senior
Senn: Your very valuable work on surgery, student, ge‘nera,l_ practitioner, and  special
sent to me some tinie since, I have studied surgeon, —Canadian Practitioper,

with great satisfaction and improvewent, I After perusing this work on several differ-
con sratulate you most heartily on havin ent oceasions we have come 1o the conelusion
produced the most classical ,e‘md practic that it is a remarkable work by a man of nun-
work on surgery yet published. usual ability. We have never seen anything
FRANK J. LuTz, M.D., St. Louis, Mo., says: like it before. The anthor seems to have ha

a very large personal experience, which is
freely male use of in the texr, besides which
he is familiar with almost all that has heen
written in English and Gerinan on the above

—* Ik seems ineredible that those who protend
to teach have done without such a guide
before, and li(lglinot understiand how our stu-
dentg suceeeded in wastering the prinviples ! S :
of modern sirgery by attempting to read our topics. We F’D.nﬁramﬂﬂ‘t'e.nl' Senn upon the
obsolete text-books. American surrery should || manner in which he hi“:' accomplished his

teel proud of the production, and the present task.—The Canada Medical Record.
ggne_ratJmL of surgeons owe you a debt of The work is exceedingly practical, as the
gratitude, chapters on the treatment of the various con-
W. W. Dawson, M.D.. Cincinnati, Ohio, ditions considered are based on sound dedue-
writes -—* It i8 a work of great merit, and one || tions, are complete, atd easily carried out by
reatly needed. Rellable Surgery must le || 38y painstaking surgeon. Asepsls and anti-
founded upon vorrect prineiples.” sepsis are exhaustively treated, All inall, the
book is a most excellent one, and deserves a

WM. OsLer, M.D., The Johns Hopkins lace in every well-selected library,—Medical
Eaﬁpirﬂ], lkl:itlimnre, gays:—"'You cel(‘lmim{ ecord,

ave covered the ground thoroughly and wel . £
and with a thoronghness I do niit k}nnw of in It will prove exceedingly valuable in the

any similar work. I should think it would || diffusion of more thorough knowledge of the
prove a great hoon to the students and slso to || Subject-mitier among Emglish-speaking sur-
very many teachers,” eons, As in the cage of il his work, he has
' one this in a traly admirable manner. No-
J. CLWARREN, M.D., Boston, Mags., writes: where iz there room to eriticise the accuracy
—“The book vomes at an opportune moment; of Senn’s statements, and everywhere is there
the old text-books on Burgical Pathology are || evidence of a thorough study of the best
out of date, and you are filling practically n || work of the most emineat men. The book
new field.” %hrc;lughmlf is :;rort.h{ of the l.lligh?‘;st‘i ;:triulisfef
t should be adopted as a text-book in all o
The work is systematic and compaet, with- our schouls.—Um}:mrsity Medical Magazine,
out a fact omitted or a sentence too much,
and it not only makes instructive but fasei- The principles of surgery, ag expounded by
nating reading,” A conspicuous merit of Senn’s || Dr. Senn, are such as to place the student in
work 18 his method, his persistent and tireless the independent position of evolving from
geprch t-hruuqtu original investizations for || them methods of treatment; the master of
additions Lo knowledge, and the practical || the prineiples readily’ becomes equally a
character of his discoveries, This eombina- master of practice. And this, of course, i
tion of the discoverer and the practical man really the whole purpose of the volume.—
gives a special value to all his work, and is Weekly Medieal Review.,
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SHOEMAKER

Heredity, Health, and Personal Beauty.

INcLuDING THE SELECTION oF THE BEst CosMETICS ForR THE Siix, Ham,
NatLg, AND ALL Parts RELATING TO THE Buopy.

By Joux V. SporMarer, A M., M.D., Professor of Materin Mediea, Phar-
macology, Therapeutics, and Clinical Medicine, and Clinical Professor of Diseases
of the Skin in the Medico-Chirurgieal College of Philadelphin; Physician to the
Medico-Chirurgical TTospital, ete., cle.

The health of the skin and hair, and how to promole them, are discussed;
the treatment of the nails; the subjects of vewlilation, [ood, clothing, warmth,
bathing; the cireulation of the blood, digestion, ventilation; in fuet, all that in
daily life conduces Lo the well-Leing of the body and refinement is duly enlarged
upon.  To these storeg of popular information is added a list of thebest medieated
soaps and toilet soaps, and a whole chapler of the work is devoted to household
remedies.  The work is largely suggestive, nnd pives wise and timely advice as
lo when a physician should be consulted.  T%ds i3 just the book to place on the
witling-room tadle of every physician, and o werk thit will prove usefel dn the honds
of your patients.

Complete in one handsome Royal Octavo volume of 423 pages, beantifully
and elearly printed, and bonnd in Extra Cloth, Beveled Edges, with side and
baek gilt stamps and in Half-Morocco Gilt Top.

Price, In United States, post-paid, Cloth, $2.50; Half-Moroceo, $3.50,
net. Canada (duty paid), Cloth, $2.75; Half-Morccco, $3.90, net.
Great Britain, Cloth, l4s.; ZEalf-Morccco, 189s. 6d. France, Cloth,
15 fr.; Half-Moroeco, 22 fr.

Thig book is written primarily for the laity,

The book reads not like the Tulfillment of a I pleased, and improved.—The Southern Clinie,

task, but like the regearches and observations
ol one thoroughly in love with his subject,
{ully nppreciating its inportance, and writing
for the pleasnre” he experiences in it, The
waork is very comprehensive and cowmplete in
its seope.—Medical World,

The book before us ig a most remarkable
production and a most entertadning one.  The
book is equally well iulapted for the laity or
the profession. It tells us how to be healthy,
huppy, and as beautiful as possible, We ean't
review this book : it iz uifferent from any thing
we have ever read. It runs like a novel, and
w1l be perused until finished with pleasure

and protit. Buy it, read it, and be surprised,

but will prove of interest to the physician as
well. Though the author goes to some extent
into technicalities, he eonfines himself to the
use of rood, plain English. and in that respect
=ets a notable example to many other writers
on similar subjects. Furthermore, the hool
is writlen [fom a thoroughly American stand-
point.— Medieal Reeord,

This is an exceedingly interesting bhook,
both scientific and practical in character. in-
tended for both professional and Iay readers,
The book iz well written and presented in ad-
miralile form by the publisher.—Canadian
Proetitioner,

SHOEMAKER
Ointments and Oleates :

Especially in Diseases
of the Skin.

By Joux V. SeoEMARER, A M., M.D), Professor of Materia Medica, Phar-
macology, Therapeutics, and Clinical Medicine, and Clinical Professor of Diseases
of the Skin in the Medico-Chirurgical College of Philadelphia, etc., ete.

The author concisely coneludes his preface as follows: ““The reader may

thus obtain a conspectus of the whole subject of inunction as it exists to-day in
the civilized world, In all cases the mode of preparation is given, and the thera-
peutieal application described seréatim, in so far as may be done without needless
repetition.””

Brcoxp Eprriox, revised and enlarged. 208 pages. 12mo. Neatly bound
in Dark-Blue Cloth. No. & in the Physiciuns’ and Students' Ready-Reference Serics.
]

Price, post-vaid, in the United Statss and Canada, $1.60, net; in Great
Britain, 8s. 6d.; in France, 9 fr. 35.

It is invaluable as a ready reference when || the best form in which to preseribe medicines
ointments or oleates are to he used, and is by way of the skin the bnok will prove valu.
serviceable to both druggist and physician,— able, owing to the many preseriptions and
Canada Medical Record. formule which dot its pages, while the copious
index at the back materially aids in making
To the physician who feels uncertain as to || #he book a useful one.—Medical News.
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SHOEMAKER

Materia Medica and Therapeutics.

Wird Esreoian RerFereExcE To THE Crintcan ApprnicaTioNn orF Druas.
Bring tuE SecoND AND Last VoLuMe oF A TREATISE oN MATERTA
Mzupica, PrarMacorocy, AND THERAPEUTIOS, AND AN INDEPENDENT
YoLuME vron Druas.

By Joun V. SmoEMARER, A.M.,, M.D., Professor of Materia Medica,
Pharmacology, Therapeutics, and Clinical Medicine, and Clinical Professor of
Diseases of the 8kin in the Medico-Chirnrgical College of Philadelphia; Physician
to the Medico-Chirurgieal Hospital, ete., cte.

This, the second volume of Shoemaker’s ** Materia Medica, Pharmacology,
and Therapeutics,”’ is wholly taken up with the consideration of drugs, each
remedy being studied from three points of view, viz.: the Preparations, or Materia
Mediea; the Physiology and Toxicology, or Pharmacology; and, lastly, its

Therapy. It is thoronghly abreast of the progress of Therapeutic Seience, and |

is really an indispensable boolk o every student and practitioner of medicine.
Royal Octavo, about 675 pages. Thoroughly and earefully indexed.
Price, in United States, post-paid, Cloth, $3.50; Bheep, $4.60, net.
Conada (duty paid), Cloth, $4.00; Sheep, $5.00, net. Great Brit-
ain, Cloth, 20s.; Sheep, 26s. TFrance, Cloth, 22 fr. 40; Sheep,
28 fr. 60.

The first volume of this work is devoled to Pharmacy, General Pharma-
cology, and Therapentics, and remedial agents not properly classed with drugs.
Royal Octave, 853 pages.

Price of Volume I, post-paid, in United States, Cloth, $2.50, net; Sheep,

$3.25, net, Canada, duty paid, Cloth, $2.75, net; Sheep, $3.60, net.
Great Britain, Cloth, 14s.; Bheep, 18s. France, Cloth, 16 fr. 20;
Sheep, 20 fr. 20. The volumes are sold separately.

SHOEMAKER'S TREATISE ON MATERIA MEDICA, PHARMACOLOGY, AND THERA-
PEUTICS STANDS ALONE.

(1) Among Materia Mediea text-books, in that it includes every officinal drug and every
preparation contained in the United States Pharmacopeeia.

(®) In that it is the only work on therapeutics giving the strength, composition, and dosage
of every officinal preparation.

{(3) In giving the latest investigations with re[g‘ard to the physiologieal action of drugs and
the meost recent applications in therapeutics,

(4) Tn combining with offieinal drugs the most reliable reports of the actions and uses of all
the noteworthy new remedics, such as acetanilid, antipyrin, bromoform, exalgin, pyok-
tanin, pyridin, somnal, spermine (Brown-Séquard), tuberculin (Koeh’slymph), sulphonal,
thiol, urethan, ete., ete.

(3) As a complete encyelopedia of modern therapentics in condensed form, arranged alpha-
betically for convenience of reference for either physician, dentist, or pharmacist, when
immediate information is wanted concerning the action, composition, doge, or antidotes
Tor any officinal preparation or new remedy,

(6) 1In Flving the phyeical characters and chemieal formule of the new remedies, especially
the recently-infroduced antipyretics and analgesics,

(T) TIn the fact that it gives special attention to the consideration of the diagnosis and treat-
ment of poisoning by the more active drugs, both officinal and non-ofticinal.

(8) And unrivaled in the number and variety of the preseriptions and practical formuls,
representing the latest schievements of elinical medicine. e

(9) In that, while summnrizinﬁ) foreign therapeutical literature, it fully recognizes the work
done in this department by American physicians. It is an e&ﬂtome of the present state
of American medical practice, which is universally acknowledged to be the Dest practice,

(10) Because it is the most completes, convenient, and compendious work of reference, being,
in fact, & eowpanion to the Uhited States Pharmacopela, a drug encyclopmsdia, and a
therapeutic hand-book all in one volume,

The value of the book lies in the fact that
it contains all that is authentic and trost-
worthy about the host of new remedies which
have deluged us in the last five years, The
pages are remarkably free from useless infor-
mation, The anthor hag done well in follnw\vllhq
the alphabetical order.—XN., Y. Med. Kecord,

In perusing the pages devoted to the special
consideration of drugs, their pharmacology,
physiologieal action, toxiec action, and therapy,
ona is constantly surprised at the amount of

material compressed in go limited a space,
The book will prove a yaluahle addition to the
physician 's library,—Occivental Med. Times.
|, It is a meritorious work, with many unique
| features, Itis richly illustrated by well-tried
‘escriptions showing the practigal appliea-
ion of the various drugs discussed. Inshort,
this work makes a pretty complete encyclo-
padia of the science of therapeutics, conve-
?;;ntlv arranged for handy reference,—Med.
or
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SMITH

Physiology of the Domestic Animals.

A TexT-Book roR VErERINARY AND MEDICAL STUDENTS AND PRACTITIONERS.

By RoserT MuADE Smrra, A M., M.D , Professor of Cowparative Physi-
ology in University of Pennsylvania; Fellow of the College of Physicians and
Academy of the Natural Sciences, Philadelphia; of Awmerican Pliysiological
Bociety; of the American Society of Naturalists, ete.

This new and important work, the most thoroughly complete in the
English language on this subject, treats of the physiology of the domestic animals
in a most comprehensive manner, especial prominence being given to the snbject
of foods and fodders, and the character of the diet for the herbivora under
different conditions, with a full consideration of their digestive peculiarities.
Without being overburdened with details, it forms a complete text-hook of
physiology adapled to the use ol students and practitioners of both veterinary
and human medicine.  This work has already been adopted as the Text-Book on
Physiology in the Veterinary Colleges of the United States, Great Britain, and
Canada. In one Handsome Royal Octavo Volume of over 950 pages, profusely
illustrated with more than 430 Fine Wood-Engravings and many Colored Plutes.

United States.  Canada (duty paid) Great Britain. France.

Price, Cloth, - - $5.00, Net $5.50, Net 281, 30 i, 30
“  Bheep, - - 600 “ 6.60 ¢ 32s. 36 fr. 20

A, Iravurarn, M.D, HF.R.C.. V.8, Pro- full understanding of the text.—Jowrnal of
fessor of Apatomy, Operative SBurgery, and Comparative Medicine and Surge
Sanitary Medicine in the American Veterinary Veterinery practitioners and eraduates will
College, New York, writes :(—“1 hinve exam- read it with pleasure. Veterinary students
ined the work of Dr, R, M. Smith en the will readily acquire needed knowledre from

‘Physiology of the Domestie Animals,' snd con- its pages, and veterinary schools, whieh would
siler it one of the best additions to veterinary be well eguipped for the work they aim te
literature that we have bad for some time.” perform, cannot ignore it _as their text-book

E. M. ReapixG, A.M.. M.1)., Professor of in physiokogv.— American Veterinary feview,

Physiology in the Chicago Veterinary College, Ttogether, Professor 8mith's * I'hysiology
wiites :—'1 have carefully examned the of the Domestic Animals™ is a happy produc-
‘HEmith’s Physiology,” published Ly you, and tion, and will be hailed with delight in both
like t is comprehensive, exhanstive, and || the human medical and veterinary medical
complete, and is especially adapted to those || worlds. Itshould find its place, hesides, in all
who desire toobtain a full knowledge ol the agricultural libraries.—PAUL PAquin, M.D,,
principles of physiology, and are not satisfied V.S, in the Weekly Medical Review.,
with a mere smattering of the cardinal points,” The author has judiciously made the nutri-
tive functions the strong point of the work,
Dr, 8mith's presentment of his subject is as and has devoted special attention to the sub-
brief as the status of the science permils, and || ject of foods and digestion. In looking
to thiz mueh-«lesired conciseness he has added throngh other sections of the work, it appens
an equally welcome clearness of statement. tous that a just proportion of space is assigned
The illustrations in the work are exceedingly to each, in view of their relative importance
good, and must prove a valunable aid to the || to the practitioner,—London Lancet.

SOZINSKEY
H Historical Studies in the Arts
By Tuoomas 8. Sozinsgey, M.D., Pu.D., Author of “The Culture of
Beauty.” *The Care and Culture of Children,” ete.
12mo. Nearly 200 pages. Neatly bound in Dark-Blue Cloth. Appropri-

ately illustrated with upward of thirty (30) new Wood-Engravings. No. 9 in the
LPhysicians’ and Students' Ready-Reference Series.

Price, post-paid, in United States and Canada, 31.00, met; Great
Britain, 8z.; France, 6 fr. 20

+ He who has not time to more fully stndy the will valne as snund and serious matter,” —Can-
more extended records of the past, will highly adien Practitioner,

prize this little book, Ttsinteresting discourse In the volume before us we have an admira-
upon the past is full of suggestive thought.— ble and auccessful attempt to set forth in
meriean Lancet. order thoze medical symbols which have come

down tous, and to explain on historical grounds

Like an oagis in a dry and dusty desert of || their sig‘nihcancc. n astonishing amount of

medical literature, through which we wearily || information ig contained within the covers of

stageer, is this work devoted to medical sym- || the book, and every page of the work bears

bolism and mythology. As the anthorapsly || token of the painstaking genius and erndite

quotes: “W]m.numﬁghthmines may esteem mind of the now unhappily deceased author,
as foolish toyes, deeper judgments can and || —London Lancet,
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STEWART

Obstetric Synopsis.

By Joun §. Stewanrt, M.D., formerly Demonstrator of Obstetrics and
Chief Assistant in the Gynmcological Clinie of the Medico-Chirurgical College
of Philadelphia: with an introductory note by Winniam 8. Svrewart, AM,,
M. D., Professor of Obstetrics and Gynmcology in the Medico-Chirurgical College
of Philadelphia.

By students this work will be found particularly nseful. Tt is based upon
the teachings of such well-known authors as Playfair, Parvin, Lusk, Galabin,
and Cazeaux and Tarnier, and contains much new and important matter of great
value to both student and practitioner.

With 42 Tllustrations. 202 pages.  12mo. ITandsomely bound in Dark-
Blue Cloth. No. I én the Physicians' and Students’ Ready-Reference Series,

Price, post-paid, in the United States and Canada, $1.00, met; in Great
Britain, 6s.; France, 6 fr. 20,

DELASKIE MInLER, M.I), Professor of curately described.—Buffalo Medical and

Obstetries, Rush Medieal College, Chicago, SNurgicel Journal,
11, says=—*1 have examined the ‘Obstetric 1t is clear and concise, The chapter on the
Synopsis,” by John 8. Stewarg, M.D., and it development of the ovum is espeeially satis-
gives e pleasure Lo characterize the work as || factory. The judicious use of hold-faced
systeinatie, coneise, perspienous, and authen- type for headings and italics for important
tic. Among manuals it is one ol the best.” statements gives the book a pleasing typo-
graphical appearance.—Medical Record.

It is well written, excellently illnstrated, This volume is done with a masterly hand.
and fully up to date in every réspect, Here | The scheme iz an excelient one, 'The whole
we find all the essentials of Obstetrics in a || is freely and most admirably illustrated with
nutshell, Anatomy, Embryology, Physiology, | well-drawn, new engravings, and the book i3
Pregnancy, Labor, Puerperal Htate, and Ob- || of a very convenient size.—5¢, Lowis Medical
sletric Operations all being carefully and pe- || and Surgical Journal.

ULTZMANY
The Neuroses of the Genito-Urinary System
in the Male.

Witn STERILITY AND IMPOTENCE.

By Dr. R. Unrzmaxy, Profussor of Genito-Urinary Disenses in the Uni-
versity of Vienna, Translated, with the author’s permission, by Ganpyer W,
AzLuN, M.D,, Surgeon in the Genito-Urinary Department, Boston Dispensary.

Full and complete, yet terse and coneise, it handles the subject with such
a vigor of toueh, such a elearness of detail and desecription, and such a directness
to the result, that no medical man who once takes it up will be content to lay it
down until its perusal is complete,—nor will one reading be enough.

Professor Ultzmann has approached the subject from a somewhat different
point of view from most surgeons, and this gives a peculiar value to the work.
1t iz believed, moreover, that there is no convenient hand-hook in English treat-
ing in a broad manner the Genito-Urinary Neuroses,

Synopsis oF CoNTENTS, —First Part—I. Chemical Changes in the Urine in
Cases of Neuroses, II. Neuroses of the Urinary and of the Bexual Orguns,
classified as : (1) Sensory Neuroses; (2) Motor Neuroses ; (3) Secrctory Neuroses.
Second Part—Sterility and Impotence. The treatment in all eases is deseribed
clearly and minuntely.

Illustrated. 12mo. Handsomely bound in Dark-Blue Cloth.  No. 4 n the
Plysicians' and Students’ Ready-Reference Series,

Price, post-paid, in the United States and Canada, $1.00, met; in Great
Britain, 65 ; in France, 6 fr. 20. .
minded of his delightful manner of presentin

|

| his thoughts, which ever sparkle with original-
| ity and appositeness.— Weekly Med. Review,
T

This book is to be highly recommended,
owing to its clearness and brevity. Altogether,
we do not know of any book of the snme size

It engenders sound pathological teaching,
and will aid in no small degree in throwing
light on the management of many of the dif-
ficult and more refractory caseg of the clasgs

such a short space.— Medical News.

Its seope is large, not being confined to the
one condition,—neurasthenia,—but embracing
all of the neuroses, motor and sensory, of the
genito-urinary organs ia_the male. 0 one tn which these essays especially refer.—The
wlin has read after Dr, Ultzmann need be ve- Medical dge.

(24)



Medical Publications of F. A. Davis, Fhiladelphia.

WHEELER
Abstracts of Pharmacology.

By H. A. WaEELER, M.D. (Registered Pharmacist, No. 3468, Towa). Pre-
pared for the use of Physicians and Pharmacists, and especially for the use of
Btudents of Medicine and Pharmacy, who are preparing for Examination in
Colleges and before State Boards of Examiners.

This book does not contain guestions and answers, but solid pages of
abstract information. It will be an almost indispensable companion to the prac-
ticing Pharmacist, and a very useful reference-hook to the Physician, It contains
a brief but thorough explanation of all terms and processes used in practical
pharmacy, an abstract of all that is essential to be known of each officinal drug,
its preparations and therapetic action, with doses; in Chemistry and Botany,
much that is nseful to the Physician and Pharmacist; a general working formula
for each class and an abstract formula for each officinal preparation, and many of
the more popular unofficinal ones, together with their doscs; also many symbolic
formulas; a list of abbreviations used in preseription writing; rules governing
incompatibilities; a list of Solvents; tests for the more common drugs; the habitat
and best time for gathering plants to secure their medical properties.

The Look contains 180 pages, 6} x 8 inches, closely printed and on the best
paper, nicely and durably bound, containing a greater amount of information on
the above topics than any other work for the money, .

Price, post-paid, in United States and Canada, $1.50, net; in Great
Eritain, 8s. 6d,; in France, 9 fr, 35.

7 YOUNG
Synopsis of Human Anatomy.

Bemvg A CompiETE COMPEND OF ANATOMY, INCLUDING THE ANATOMY OF
TiE VIScERA, AND NUMEROUS TARLES. )

By Jamms K. Younes, M.D., Tnstructor in Orthopadic Surgery and Assistant
Demonstrator of Surgery, University of Pennsylvania; Attending Orthopadic
Burgeon, Cut-Patient T)elmrl‘munf, University Hospital, etc.

While the author hag prepured this work especially for students, gufficient
descriptive matter has been added to render it extremely valuable to the busy
practitioner, particularly the sections on the Viscera, Special Senses, and Sur-
gical Anatomy.

The work includes a complefe account of Osteology, Articulations and
Ligaments, Muscles, Fascins, Vascular and Nervous Systems, Alimentary, Voeal,
and Respiratory and Genito-Urinary Apparatus, the Organs of Special Sense,
and Surgical Anatomy.

In addition to a most carefully and accurately prepared text, wherever
possible, the value of the work has been enhanced by tables to facilitate and
minimize ilie labor of students in acquiring a thorough knowledge of this
important subject. The section on the teeth has also been especially prepared
to meet the requirements of students of dentistry.

Tlustrated with 76 Wood-Engravings. 890 pages. 12mo. No. 3 in the
Physicians' and Students’ Ready-Reference Series. ”~”

Price, post-vaid, in United States and Canada $1.40, net;
. @reat Britain, 8s. 6d.; France, © fr. 25.

Every unnecessary word has been excluded, has a definite field of usefulness.—Piltsburgh
out of Tegard to the very limjted time at the || Medical Review. ;
mediecal student’s &ispusal. t i8 also good as The book is much more satisfactory than the
a reference-book, ns it presents the facts about “remembrances ™ in vogue, and yet is not too
which he wishes to retlmsh his memory in the cumhbersome to be carried around and read at

briefest manuer consistent with clearness.—
New York Medical Journeal.
As a companion to the dissecting-table, and

a convenient reference for the practitioner, it |

odd moments—a property which the student
vjs;m  readily appreciate. — Weekly Medical
eview.
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WITHERSTINE
The International Pocket Medical Formulary

ARRANGED THERAPEUTICALLY,

By C. Sumxer Wiraensting, M.&, M.D., Associate Editor of the
“‘Annual of the Universal Medical Sciences ;" Visiting Physician of the Home
g{n' the Aged, Germantown, Philadelphia ; Late House-Surgeon Charity Hospital,

ew York,

More than 1800 formuls from several hundred well-known authorities.
With an Appendix containing a Posological Talle, the newer remedies included ;
Important Incompatibles ; Tables on Dentition and the Pulse ; Table of Drops
in & Fluidrachin and Doses of Laudanum graduated for age ; Formulae and Doses
of Hypodermatie Medieation, including the newer remedies ; Uses of the Hypo-
dermatic Syringe ; Formulie and Doses for Inhalations, Nasal Douclies, Gargles,
and Eyve-washes ; Formule for Soppogitories ; Use of the Thermometer in Dis-
ease; Poisons, Antidotes, and Treatment; Directions for Post-Mortem and
Medico-Legal Examinations ; Treatment of Asphyxia, SBun-stroke, ele,; Anti-
enmetic Remedies and Disinlectants ; Obstetrieal Table ; Directions for Ligations
of Arteries ; Urinary Analysis; Table of Eroptive Fevers; Motor Points for
Electrical Treatment, ete. )

This work, the best and most complete of its kind, contains about 275
printed pages, besides extra blank leaves—the hook being interleaved throughout
—elegantly printed, with red lines, edges, and borders; with illustrations. Bound
in leather, with side flap.

It is a handy book of reference, replete with the choicest formule (over
1800 in number) of more than six hundred of the most prominent classical writers
and modern practitioners.

The remedies given arc not only those whose efficiency has stood the test
of time, hut also the newest and latest discoveries in pharmacy and medical
science, as prescribed and used by the best-known American and foreign modern
authorities,

Lt contains the latest, largest (66 formuls), and moest ecomplete eollection of
hypadermatic formule (including the latest new remedies) ever published, with
doses and directions for their use in over flty different diseases and diseased
conditions,

Tts appendix is brimful of information, invaluable in office work, emergency
cases, and the daily routine of practice.

It is a reliable friend to consult'when, in a perplexing or obstinate case, the
usnal line of treatment is of no.avail. (A hint or a help from the best authorities,
as to choice of remedies, correct dosage, and the eligible, elegant, and most palat-
able mode of exhibition of the same. ) i

It is compact, elegantly printed and bound, well illustrated, and of conve-
nient size and shape tor the pocket.

The alphabetical arrangement of the diseases and a thumb-letter index
render reference rapid and easy.

Blank leaves, judiciously distributed throughout the book, afford a place to
record and index favorite formule,

As a student, the physicinn needs it for study, collateral reading, and for
recording the favorite preseriptions of his professors, in lecture and clinie; ns a
recent gradunte, he needs it as a reference hand-book for daily use in preseribing
(gargles, nusal douches, inhalations, eye-washes, suppositorvies, incompatibles,
poisons, efe.); as an old praectitioner, he needs it to vefresh his memory on old
remedies and combinations, and for information concerning newer remedies and
more modern approved plans of treatment,

No live, progressive medical man ean afford to be without it.

Price, post-paid, in United States and Canada $2.00, net;
Great Britain, 1ls, 6d.; France, 12 fr, 40.

Tt issometimes important that such prescrip- || enough of incompatibilities hefore commenc.
tions ax have been well established in their || ing practice to avoid writing incompatibie and
usefulness be preserved for reference, and || dangerous preseriptions, The constant nse of
this little volume serves sucha purpose hetter such a book by sueh preseribers would save
than any other we have seen,—Columbus Med- | the p]mrmncis much anxiety.—The Drug-
ieal Journal, | gists' Cireular,

To the yonung physieiun just starting out in In judicious selection, in accurate nomen-
practice this little bouk will prove an accept- clature, in a.rranfemenn and in style, it leaves
able companion.—Omaha Clinde. nothing to be

Ag long as “combinations™ are songht, such ]%ublinher are to be congratulated on the pro-
a book will be of value, especinlly to those dnetion of the very best book of its class.—
who cannot spare the time required tolearn || Pitsburgh Medical Review.
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Annual of the Universal Medical Sciences.

A YEearny REporT oF THE PROGRESS OF THE GENERAL SANITARY
Scrences Tarovanour T™HE Wornp.

Edited by CaarLes E. Sasous, M.D., formerly Lecturer on Laryngology
and Rhinclogy in Jefferson Medical College, Philadelphia, ete., and Seventy
Associate Editors, assisted by over Two Hundred Corresponding Tditors and
Collaborators. In Five Royal Octavo Volumes of about 500 pages cach, bound
in Cloth and Half-Russin, Magnificently Illustrated with Chromo-Lithographs,
Engravings, Maps, Charts, and Dirgrams.  Being intended to enable any physi-
cinn Lo possess, at a moderate cost, a complete Contemporary History of Universal
Medicine, edited by many of America's ablest teachers, and superior in every
detail of print, paper, binding, etc., a befitting continuation of such great works
as “Pepper's System of Medicine,”” ** Ashhurst's Tnternational Eneyclopedia of
Burgery,” “Buck’s Reference Hand-Book of the Medical Sciences.”

SOLD ONLY BY SUBSCRIPTION, OR SENT DIRECT ON RECEIPT OF PRICE,
SHIPPING EXPENSES PREPAID,

Subscription Price per Year (including the “ SATELLITE " for one year):
In United States, Cloth, 5 vols,, Royal Octave, $15.00; Half-Russia, 5 vola,,
Royal Octavo, $20.00. Canada (duty paid), Cloth, $16 50; Half-Russia,
$22.00. Great Britain, Cloth, £4 Ts.; Half-Russia, £6 16a France, Cloth,
93 fr, 95; Half-Russia, 124 fr. 36.

Tne SATELLITE of the * Annual of the Universal Medical Sciences.’” A
Monthly Review of the mosl important articles upon the practical branches of
Medicine appearing in the medical press at large, edited by the Chief Editor of
the Axxvar and an able staff. Published in connection with the ANNuaL, and
for its Subseribers Only.

Editorial Staff of the Annual of the Universal Medical Sciences.
CONTRIRUTORS TO SERIES 1888, 1889, 1890, 1891.
Eprror-ry-Cripr, CHARLES E. SAJOUS, M.D., PHILADELPHIA.

SENIOR ASSOCIATE EDITORS. Gaston, J, Meladden, M.D,, Atlanta, 1890,
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series nf 1888, 1880, 1800, 1801,
Baldy, J, M., M, D i ullad?l hia, 1891, Goodell, William, M.I., Philadelphia, 1888,
Bn.ﬂxm 1, M Al i M.D., lnlullclphi'\ 1889, 1&;&9 1RO0,

Gmfﬂ Landon Carter, M.D,, NewYork, 18,
01,

1891,
Blmqan‘ W. R, M.D., New York, 18%, 1800,
Griflith, J. P. Crozer, M.D., Philadelphia, 1889,
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RANNEY
Lectures on Nervous Diseases.

From toE Srtavp-Pornt oF CrrkBrAL AND SrinaL LoOCALIZATION, AND
THE LATER METHODS EMPLOYED IN THE DIAGNOSIS ARD
TREATMENT OF THESE AFFECTIONS.

By AmsrosE L. Ranxey, A M., M.T)., Professor of the Anatomy and
Physiology of the Nervous System in the New York Post-Graduate
Medical School and Hospital ; Professor of Nervous and Mental Diseases
in the Medical Department of the University of Vermont, ete.; Author
of “The Applied Anatomy ol the Nervous System,” ¢ Practical Medical
Anatomy,"” ete., ete.

1t is now generally conceded that the nervous system controls all
of the physical functions to a greater or less extent, and also that mos
of the symptoms encountered at the bedside can be explnined and
interpreted from the stand-point of nervous physiclogy.

Profusely illustrated with original diagrams and sketches in color
by the anthor, carefully selected wood-engravings, and reproduced photo-
graphs of typical cases. One handsome royal octavo volume of 780 pages.

SOLD ONLY BY SUBSCRIPTION, OR SENT DIRECT ON EECEIPT OF PRICE,
SHIPPING EXPENSES PREPAID.

Price, in United States, Cloth, $5.50; Sheep, $6.50; Half-Russia, $7.00.
Canada (duty peid), Cloth, $6.05; Sheep, $7.15; Half-Russia, $7.70.
Great Britain, Cloth, 32s. ; Sheep, 37s. 6d. ; Half-Russia, 40s. France,
Cloth, 34 fr. 70; Sheep, 40 fr. 46; Half-Russia, 43 fr, 30.

We are glad to note that Dr. Ranney has sented in compact form, and thus made easily
published in book form his admirable lectures accessible. In our opinion, Dr, Ranney’s book
on nervous diseases,  His book eontains over ought to meet with a cordial reception at the
geven hundred large pages, and is {lrnfusn'ly hands of the medical profession, for, even
illustrated with original diagrams and sketches though the author's views may be sometimes
in eolore, and with many carefully selected ngren to question, it eannot be disputed that
wood-cuts and reproduced photographs of his work bears evidence of scientific method
t_vpicnl cnses, A large amount ol” valuable and honest opinion.—dmerican Jowrnal of
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information, not_a lLittle of which has but Insanity.
recently appeared in medical literature, is pre-
ST ANTONS

Practical and Scientific Physiognomy;

FHow to Fead Faces.

By Mary OrmsTED SrtantoN, Copiously illustrated. Two large
Octavo volumes.

The author, Mrs. MARY O. Stanrton, has given over twenty years to
the preparation of this work. Her style is easy, and, by her happy
method of illustration of every point, the bhook reads like a novel and
memorizes itself. To physicians the diagnostic information conveyed is
invaluable. To the general reader ench page opens a new train of ideas,
(This book has no reference whatever to phrenology.)

SOLD ONLY BY SUBSCRIPTION, OR SENT DIRECT ON RECEIPT OF PRICE,
SHIPPING EXPENSES PREPAID.

Price, in United States, Cloth, $9.00; Sheep, $11.00; Half-Russia, $13.00.
Canada (duty paid), Cloth, $10.00; Sheep, $12.10; Hali-Russia,
$14.30. Great Britain, Cloth, 56s.; Sheep, 68s,; Half-Russia, 805
France, Cloth, 30 fr. 30; Sheep, 36 fr. 40; Half-Russia, 43 i, 30.
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SAJOUS

Lectures on the Diseases of the Nose
and Throat.

DELIVERED AT THE JEFFERS0N MEDICAL COLLEOE, PHILADELPHIA,

By Cuanres E. Satovs, M.D. Formerly Lecturer on Rliinology and
Laryngology in Jefferson Medieal College; Vice-President of the
Ameriean Laryngological Association; Officer of the Academy of
France and of Public Instruction of Venezuela; Corresponding Member
of the Royal Society of Belginm, of the Medical Society of Warsaw
{Poland), and of the Society of Hygiene of France; Member of the
Ameriean Philosophical Society, ete., ete.

[&5~= Since the publisher brought this valuable work before the pro-
Session, il has become : Ist, the text-book of a large number of colleges ;
2d, the referencebook of the U. S, Army, Navy, and the Marine Service ;
and. 8d, an important and valued addilion to the libraries of over 10,000
physicians.

This boolk has not only the inherent merit of presenting a clear
exposé of the subject, but it is written with a view to enable the general
practitioner to treat his cnses himself. To facilitate dingnosis, colored
plates are introduced, showing the appearance of the different parts in
the diseased state as they appenr in naturve by artificial light.  No error
can thus be made, as each aflection of the nose and throat has its repre-
sentative in the 100 chrome-lithographs presented. In the matter of
treatment, the indieations are so complete that even the slightest pro-
cedures, folding of cotton for the forceps, the use of the probe, cte., are
clearly explained.

INustrated with 100 chromo-lithographs, from oil paintings by the
author, and 93 engravings on wood. One handsome royal octavo volume.
SOLD ONLY BY BUBSCRIPTION, OR S8ENT DIRECT ON REGEIPT OF PRICE,
SHIPPING EXPENSES PREPAID.

Price, in United States, Cloth, Royal Octavo, $4.00; Half-Russia, Royal
Octavo, $5.00. Canada (duty paid), Cloth, $4.40; Half-Russia, $5.50.
Great Britain, Cloth, 22s. 64.; Sheep or Half-Russia, 28s, France,
Cloth, 24 fr, 60; Half-Russia, 30 fr. 30.

It is intended to furnish the general practi- || to him were they seen in the living subject,
tioner not only with a guide for the treatment || As a guide to the treatment of the nose and
of diseases of the noge and throat, but also to || throat, we can cordially recommend this work.
place before him a representatien of the nor- || —HBoston Medical and Syrgical Jowrnal.
mal and diseased parts as they would appear |

IT PRESS.
THE CHINESE : Their Present and Future ; Medical, Political, and Social.

By ROBERT COLTMAN, Jg&., M.D, Surgeon in Charge of the Presbyterian
Hospital and Dispensary at Teng Chow Fu; Consulting Physician of the American
Southern Baptist Mission Society; Examiner in SBurgery and Disesases of the Eye
for the Shantung Medical Class; Consulting Physician to the English Baptist
Missions, ete. Illustrated with about Sixteen Fine Engravings from photographs
of persons, places, and objects characteristic of China. In one Octavo volume of
abount 2560 pages, Reapy ABouT DrceMBER 1, 1801,

The author has spent many years among the Chinese; Livep with them
in their dwellings; THOROUGHLY learned the language; has become conversant
with all their strange and odd characteristics to a greater extent than almost any
other American. ¢ has been a physician to all classes of this wonderful people,
and the opportunities thus aﬁ'order; for a clear insight into the inner life of the
Chinese, their virtues and vices, political, social, and sanitary condition, probale
destiny, and their present important position in the world to-day, have been ably
and wisely used by. Dr, Coltman,
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Nearly Ready. Will be Issued about October 1, 1891.

Rge of the Domeatic~ Animals.

Brse o Cowprere TrREATISE o8 THE Dentirton oF THE Homse, Ox,
SuEep, Hou, AnD Doa, AND oN THE VARIOUS Oruer MEANS
or TELLING THE AGE OF THESE ANIMALS.

By Rusu Surprex HUIDEKOPER, M.D., Veterinarian, Alfort, France.
Professor of Sanitary Medicine and Veterinary Jurisprudence in the
American Veterinary College, New York; Lieutenant-Colonel and Sur-
geon-in-Chief National Guard ol Pennsylvania; Fellow of the College
of Physicians, Philadelphia; Honorary Fellow of the Royal College
Veterinary Surgeons, London ; Late Dean of the Veterinary Department
University of Pennsylvania, ete., ete.

(lomplete in one handsome Royal Octavo volume, with about 160
Tllustrations. This is one of the most important works on the domestic
animals published in recent years.

Ready Very Shortly.

A, B, C of the Swedish System of
Educational Gymnastics.

A Pracricat. Hanp-Book rorR ScnooL-TEACHERS AND THE Howme.

By Harrvia Nissex, Instructor of Physical Training in the Publie
Schools of Boston, Mass.; Instructor of Swedish and German Ghymmas-
tics at Harvard University’s Summer School, 1891; Author of A
Manual on S8wedish Movement and Massage Treatment,” ete., ete.

Complete in one neat 12mo volume, bound in extra flexille cloth
and appropriately illustrated with 77 excellent engravings aptly eluei-
dating the text.

Lecturés on Auto-Intoxication.

By Pror. BoucHArp, Paris. Translated from the French, with an
Original Appendix by the anthor. By Tromas Oriver, M.D., Professor
of Physiology in University of Durham, England. IN Prss.
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