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2 THE HORSE.

Cuarter I,

GENERAL HISTORY OF THE HORSE,

Haelnsy Arabizn, Hunter

Inrte this and the various breeds of horses, we shall enter al some length,
and although the more practical division of the Treatise will be thereby
necessarily postponed until the next monthly part, we shall not, even at
present, forget the name of the Library to which it belongs, but endeavour
to blend the useful with the entertaining.

The native country of the horse cannot with certainty be traced. He
has been found, varying materially in size, in form, and in utility, in all
the temperate, in most of the sultry, and in many of the northern regions
of the Old World.

In the Sacred Volume, which, beside its higher claims to stand at the
head of the Farmer’s Library, contains the oldest authentic record of past
transactions, we are told that, so early as 1650 years before the birth of
Christ, the horse had been domesticated by the Egyptians. When Joseph
carried his father’s remains from Egypt to Canaan, * there went up with
him both chariots and horsemen®” One hundred and fifty years after-
wards, the horse constituted the principal strength of the Egyptian army.
Pharaoh pursued the Israelites with * six hundred chosen chariots, and
with all the chariots of Egypt +.”

If we could believe the accounts of the uninspired historians, Sesostris
(the monarch probably whom Joseph served) had twenty-seven thousand
chariots of war ; and Semiramis, the founder of Babylon, had one hundred
thousand chariots, and a million of horsemen; but this was probably a
great exaggeration.

Fifty years after the expulsion of the Israelites from Eaypt, and 1450
years before the birth of Christ, the horse was so far naturalized in Greece

¥ Gen i, 9 t Exod, xvi, 7,






















THE BARB.

It has already been stated, that the earliest records we have of the liorse
trace him to Egypt, whence he gradually found his way to Arabia and
Persia, and the provinces which were colonized from Egypt; and thence
to the other parts of the Old World. But Egypt is not now a breeding
country, and it does not appear to possess those requisites which could
ever have conslituted it one. Without, however, entering into the question
whether the horse was primarily the inhabitant of some particular region,
whence other parts were gradually supplied, or whether it was common to
many countries, but differing in each ; we have stated it to be probable
that the horses of Egypt, the earliest on record, were derived from the
neighbouring and interior districts of Africa. Therefore, in giving a very
summary account of the most celebrated and useful breeds of different
countries, it is natural to begin with those of Africa.

At the head of these is the Bars, from Barbary, and particularly from
Morocco and Fez, and the interior of Tripoli; and remarkable for his fine
and graceful action. It is rather lower than the Arabian, seldom exceed-
ing fourteen hands and an inch. The shoulders are flat, the chest round,
the joints inclined to be long, and the head particularly beautiful. The
Barb is decidedly superior to the Arab in form, but has not his spirit, or
speed, or countenance.

The Barb has chiefly contributed to the excellence of the Spanish horse;
and, when the improvement of the breed of horses began to be systemati-
cally pursued in Great Britain, the Barb was very early introduced. The
Godolphin Arabian, as he is called, of whom we have presented our
readers with a cut, and who was the origin of some of our best racing
blood, was a Barb; and others of our most celebrated turf-horses trace
their descent from African mares.

More in the centre of Africa, in the kingdom of Bournou, is a breed,
which Mr. Tully, in his alinost romantic history of Tripoli, reckons superior
even to those of Arabin or Barbary; it possesses the best qualities of both
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The Wellisley Arabian,

A few wild horses are yet seen on some of the deserts of Arabia, They
are hunted by the Bedouinsfor their flesh, which is considered a delicacy,
if the animal be young ; and also to increase their stock of inferior horses,
which they often palm on the merchant as descended from the sacred
breed. They are said to be even switter than the domesticated horse, and
are usually taken by traps hidden in the sand. Mr. Bruce, however, doubts
whether any wild horses are now found in Arabia Deserta *,

Although in the seventh century the Arabs had no horses of value, yet
the Cappadocian and other horses which they had derived from their

‘neighbours, were preserved with so much care, and propagated so uni-
formly and strictly from the finest of the breed, that in the thirteenth cen-
tury the Arabian horse began to assume a just and unrivalled celebrily.

There are said to be three breeds or varieties of Arabian horses: the
Attechi, or inferior breed, on which they set litlle value, and which are
found wild on some parts of the deserts; the Kadischi, literally horses of
an unknown race, answering to our half-bred horses—a mixed breed ; and
the Kochlani, horses whose genealogy, according to the Arab account, is
known for two thousand years. Many of them have written and altested
pedigrees extending more than four hundred years, and, with true Eastern
exaggeralion, traced by oral tradition from the stud of Sclomon. A
more careful accotint is kept of these genealogies than belongs to the
most ancient family of the proudest Arab chief, and very singular pre-
cautions are taken to prevent the possibility of fraud, so far as the written
pedigree extends

The Kochlani are principally reared by the Bedouin Arabs, in the
remoter deserts. A stallion may be procured without much difficulty,
although at a great price. A mare is rarely to be obtained, except by fraud
and excessive bribery. The Arabs have found out that which the English
breeder should never forget, that the female is more concerned than the
male in the excellence and value of the produce; and the genealogies of
their horses are always reckoned from the mothers.

The Arabian horse would not be acknowledged by every judge to pcs-

# Bruce's Travels, vol. vi. p. 430.



12 THE HORSE.

sess a perfect form: his head, however, is inimitable, The lLroadness
and squareness of the forehead, the shortness and fineness of the
muzzle, the prominence and brilliancy of the eye, the smallness of the
ears, and the beautiful course of the veins, will always characterise the head
of the Arabian horse,

His body may be considered as too light, and his chest as too narrow ;
but behind the arms the barrel generally swells out, and leaves sufficient
room for the play of the lungs.

In the formation of the shoulder, next to that of the head, the Arab is
superior to any other breed. The withers are high, and the shoulder-blade_
inclined backward, and so nicely adjusted, that in descending a hill the
point or edge of the ham never ruffles the skin. He may not be thought
sufficiently high ; he seldom stands more than fourteen hands two inches,

The fineness of his legs, and the oblique position of his pasterns, may
ke supposed to lessen his apparent strength ; but the leg, although small,
is flat and wiry; anatomists know that the bone has no common density,
and the starting muscles of the fore-arm and the thigh indicate that he is
fully capable of accomplishing many of the feats which are recorded of
him.

The Barb alone excels him in noble and spirited action; and if there be
defects about him, he is perfect for that for which he was designed. H
presents the true combination of speed and bottom—strength enough to
carry more than a light weight, and courage that would cause him to die
rather than to give up.

We may not, perhaps, believe all that is told us of the Arabian. It
has been remarked, that there are on the deserts which this horse traverses
no mile-stones to mark the distance, or watches to calculate the time;
and the Bedouin is naturally given to exaggeration, and, most of all, when
relating the prowess of the animal, which he loves as dearly as his chil-
dren : yet it cannot be denied that, at the introduction of the Arabian into the
European stables, there was no other horse comparable to him.

The Arab horse is as celebrated for his docility and good temper as
for his speed and courage. In that delightful book, ¢ Bishop Heber's Nar-
rative of a Journey through the Upper Provinces of India,’ the following
interesting character is given of him. * My morning rides are very pleasant.
My horse is a nice, quiet, good-tempered little Arab, who is so fearless, that
he goes without starting close to an elephant, and so gentle and docile that
he eats bread out of my hand, and has almost as much attachment and
coaxing ways as a dog. This seems the general character of the Arab
horses, to judge from what I have seen in this country. It is not the
fiery dashing animal I had supposed, but with more rationality about him,
and more apparent confidence in his rider, than the majority of English
horses.” .

The kindness with which he is treated from a foal, gives him an affection
for his master, a wish to please, a pride in exerting every energy in vhedience
to his commands, and, consequently, an apparent sagacity which is seldom
seen in other breeds. The mare and her foal inhabit the same tent with
the Bedouin and his children. The neck of the mare is often the pillow
of the rider, and, more frequently, of the children, who are rolling about
upon her and the foal: yet no accident ever occurs, and the animal ac-
quires that friendship and love for man which occasional ill-treatment will

not cause him for a moment to forget. ;
When the Arab falls from his mare, and is unable to rise, she will
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immediately stand still, and neigh until assistance arrives. If he lies
down to sleep, as fatizue sometimes compels him, in the midst of the
desert, she stands watchful over him, and neighs and rouses him if
either man or beast approaches. An old Arab had a valuable mare that
had carried him for fifteen years in many a hard-fought battle, and many a
rapid weary march; at length, eighty years old, and unable longer to ride
her, he gave her, and a scimitar that had been his father’s, to his eldest
son, and told him to appreciate their value, and never lie down to rest until
he had rubbed them both as bright as a looking-glass. In the first skir-
mish in which the young man was engaged he was killed, and the mare
fell into the hands of the enemy. When the news reached the old man, he
exclaimed that * life was no longer worth preserving, for he had lost both
his son and his mare, and he grieved for one as much as the other;’ and
he immediately sickened and died*.

Maun, however, is an inconsistent being. The Arab who thus lives
with and loves his horses, regarding them as his most valuable treasure,
sometimes treats them with a cruelty scarcely to be believed, and not
at all to be justified. The severest treatment which the English race~
horse endures is gentleness compared with the trial of the young Ara-
bian. Probably the filly has never before been mounted ; she is led out ;
her owner springs on her back, and goads her over the sand and rocks of
the desert at full speed for fifty or sixty miles without one moment’s respite.
She is then forced, steaming and panting, into water deep enough for her
to swim. If, immediately after this, she will eat as if nothing had occurred,
her character is established, and she is acknowledged to be a genuine
descendant of the Kochlani breed. The Arab is not conscious of the
cruelty which he thus inflicts. It is an invariable custom, and eustom will
nduce us to inflict many a pang on those whom, after all, we love.

The following anecdote of the attachment of an Arab to his mare
hasoften been told, but it comes home to the bosom of every one possessed
of common feeling. *“ The whole stock of an Arab of the desert con-
sisted of a mare. The French consul offered to purchase her in order to
send her to his sovereign, Louis XIV. The Arab would have rejected the
proposal at once with indignation and scorn; but he was miserably poor.
He had no means of supplying his most urgent wants, or procuring the
barest necessaries of life. Still he hesitated ;—he had scarcely a rag to
cover him—and his wife and his children were starving. The sum offered
was great,—it would provide him and his family with food for life. At
length, and reluctantly, he consented. He brought the mare to the dwell-
ing of the consul,—he dismounted,—he stood leaning upon her ;—he
looked now at the gold, and then at his favourite; he sighed—he wept.
* To whom is it, said he, ‘ I am going to yield thee up? To Europeans,
who will tie thee close,—who will beat thee,—who will render thee miser-
able. Return with me, my beauty, my jewel, and rejoice the hearts of
my children.” As he pronounced the last words, he sprung upon her
back, and was out of sight in a moment.”

The next anecdote is scarcely less touching, and not so well known.
Ibrahim, a poor but worthy Arab, unable to pay a sum of money which
he owed, was compelled to allow a merchant of Rama to become partner
with him in a valuable mare. When tha time came, he could not redeem
his pledge to this man, and the mare was sold. Her pedigree could be
traced on the side of sire and dam for full five hundred years. The price

# Smith on Breeding, p. 80.
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as the circumstances of the knight allowed, and thus a horse was often called
Brigliadore, from briglia d'oro, a bridle of gold. Bells were a very
favourite addition to the equipment of the horse. The old Troubadour,
Arnold of Marson, says,that ** nothing is so proper to inspire confidence in
a knight, and terror in an enemy.”

The price of harses at this period was singularly uncertain. In 1185,
fifteen breeding mares sold for two pounds twelve shillings and sixpence.
They were purchased by the monarch, and distributed amung his tenants,
and, in order to get something by the bargain, he charged them the great
sum of four shillings each. Twenty years afterwards, ten capital horses
brought no less than twenty pounds each; and, twelve years later, a pair
of horses were imported from Lombardy, for which the extravagant price
of Ehlftf—&lght pounds thirteen shillings and fourpence was given., The
usual price of good handsome horses was ten pounds, and the hire of a
car or cart, with two horzes, was tenpeuce a-day.

To King John, hateful as he was in all other respects, we are yet much
indebted for the attention which he paid to agriculture generally, and par-
ticularly to improving the breed of horses. He imported one hundred
chosen stallions of the Flanders kind, and thus mainly contributed to pre-
pare our noble species of draught-horses, as unrivalled as the horses of the
turf.

John accumulated a very numerous and valuable stud. He was eager
to possess himself of every horse of more than usual power; and, at all
times, gladly received, from the tenants of the crown, horses of a superior
quality, instead of money, for the renewal of grants, or the payment of for-
feitures belonging to the crown. It was his pride to render his cavalry,
and the horses for the tournament and for pleasure, as perfect as possible.
It could not be expected that so haughty a tyrant would concern himself
much with the inferior kinds ; yet while the superior was becoming rapidly
more valuable, the others would, in an indirect manner, partake of the
improvement.

One hundred years afterwards, Edward II. purchased thirty Lombardy
war-horses, and twelve heavy draught-horses. Lombardy, Italy, and
Spain were the countries whence the greater part of Europe was then sup-
plied with the most valuable cavalry or parade horses. Horses for agri-
cultural purposes were chiefly procured from Flanders,

Edward III. devoted one thousand marks to the purchase of fifty

Spanish horses ; and of such importance did he conceive this addition to
the English, or rather mingled blood. then existing, that formal application
was made to the kings of France and Spain to grant safe conduct to the
troop, When they had safely arrived at the royal stud, it was computed
that they had ceost the monarch no less than thirteen pounds six shillings
and eightpence per horse, equal in value to one hundred and sixty pounds
of our present money.
. This monarch had many running-horses. The precise meaning of the
term is not, however, clear. It might be light and speedy horses in oppo-
sition to the war-horse, or those that were literally used for the purpose of
racing. The average price of these running-horses was twenty marks, or
three pounds six shillings and eightpence. Edward was devoted to 1!:&
sports of the turf or the field, or he began to see the propriety of crossing
our i!ta.tehr and heavy breed with those of a lighter structure and greater
speed.

There was, however, one impediment to this, which was not for a very
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There was at first no course marked out for the race, but the contest
generally consisted in the ronning of frain-scent across the country, and
sometines the most difficult and dangerous part of the country was
selected for the exhibition. Occasionally our present steeple chase was
adopted with all its dangers, and more than its present barbarity ; for per-
sons were appointed cruelly to flor along the jaded and exhausted horses.

It should, however, be acknowledged that the races of that period were
not disgraced by the system of gambling and fraud which seems to have
become almost inseparable from the amusements of the turf. The prize
was usually a wooden bell adorned with flowers. This was afterwards
exchanged for a silver bell, and * given to him who should run the best
and farthest on horseback on Shrove Tuesday.” Hence the common
phrase of “ bearing away the bell.”

Horse-racing became gradually more cultivated ; but it was not until
the last year of the reign of James I., thatrules were promulgated and
generally subscribed to for their regulation. That prince was fond of field
sports. He had encouraged, if he did not establish, horse-racing in Scot-
land, and he brought with him to England his predilection for it; but his
races were more often matches against time, or trials of speed and bottom,
for absurdly and cruelly long distances. His favourite courses were at
Croydon and on Enfield Chase.

Although the Turkish and Barbary horses had been freely used to pro-
duce with the English mare the breed which was best suited to this exer-
cise, little improvement had been effected. James, with great judgment,
determined to try the Arab breed. Probably, he had not forgotten the story
of the Arabian, which had been presented to one of his Scottish churches,
five centuries before.  He purchased, from a merchant named Markham,
a celebrated Arabian horse, for which he gave the extravagant sum of five
hundred pounds. Kings, however, like their subjects, are often thwarted
and governed by their servants, and the Duke of Newcastle took a dislike
to this foreign animal, He wrote a book, and a very good one, on horse-
manship, and described this Arabian as a little bony horse, of ordinary
shape, setting him down as good for nothing, because, after being regularly
_trained, he could not race. The opinion of the Duke, probably altogether
erroneous, had, for nearly a century, great weight; and the Arabian horse
lost its reputation among the English turf-breeders.

A South-Eastern horse was afterwards brought into England, and pur-
chased by James, of Mr. Place, who was afterwards stud-master, or groom
to Oliver Cromwell. 'This beautiful animal was called the White Turk,
znd his name and that of his keeper will long be remembered. Shortly
afterwards appeared the Helmsley Turk, introduced by Villiers, the first
duke of Buckincham. He was followed by Fairfax's Morocco Barb.
These horses speedily effected a considerable change in the character of
our breed, so that Lord Harleigh, one of the old school, complained that
the great horse was fast disappearing, and that horses were now bred light
and fine for the sake of speed only.

Charles I. ardently pursued this favourite object of English gentlemen,
and, a little before his rupture with the parliament, established races in
Hyde Park, and at Newmarket. The civil wars somewhat suspended the
improvement of the breed ; yet the advantage which was derived by both
parties from a light and active cavalry, sufficiently proved the importance
of the change which had been effected ; and Cromwell perceiving, with
his wonted saracity, how much these pursuits were connected with the
prosperity of the country, had his stud of race-horses.








































HEAVY DRAUGHT. 41

fens of Lincolnshire, and few of them are less than seventeen hands high
at two and a half years old. Neither the soil, nor the produce of the soil,
is better than in other counties; on the contrary, much of the lower part of
Lincolnshire is a cold, hungry clay. The true explanation of the matter
is, that there are certain situations better suited than others to different
kinds of farming, and the breeding of different animals; and that not
altogether depending on richness of soil or pasture. The principal art
of the farmer is, to find out what will best suit his seil, and the produce
of it. "

A dray-horse should have a broad breast, and thick and uprizht
shoulders ; (the more upright the collar stands on him the better;) a low
forehand, deep and round barrel, loins broad and high, ample quarters,
thick fore-arms and thighs, short legs, round hoofs, broad at the heels,
and soles not too flat. The great fault of the large dray-horse is, his
slowness. This is so much in the breed, that even the discipline of the
ploughman, who would be better pleased to get through an additional rood
in the day, cannot permanently quicken him. Surely the breeder might
obviate this. Let a dray-mare be selected, as perfect as can be ohtained.
Let her be put to the strongest, largest, most compact, thorough-bred
horse. If the produce be a filly, let her be covered by a superior dray-
horse, and the result of this cross, if a colt, will be precisely the animal
required to breed from.

The largest of this heavy breed of black horses are used as dray-horses.
The next in size aresold as waggon-horses ; and a smaller variety, and with
more blood, constitutes a considerable part of our cavalry, and is likewise
devoted to undertakers’ work.

All our heavy draught horses, and some even of the lighter kind, have
been lately much crossed by the Flanders breed, and with evident improve-
ment. Little has been lost in depth and bulk of carcass; but the fore-
hand has been raised, the legs have becn flattened and deepened, and very
much has been gained in activity. 'The slow heavy black, with his two
miles and a half an hour, has been changed into a lighter, but yet
exceedingly powerful horse, who will step four miles in the same time,
with perfect ease, and has considerably more endurance,

THE DRAY HORSE.




























50 HORSE.

The horse is as suseeptible of pleasure and pain as ourselves. He was
committed to us for our protection and our use; he is a willing, devoted
servant. Whence did we derive the right to abuse him ? Interest

the same language: many a race has been lost by the infliction of wanton
cruelty *,

THE HUNTER

There are few agriculturists who have not a little liking for the sports of
the field, and who do not faney rich music in the cry of the hounds. To
what extent it may be prudent for them to indulge in these sports eircum-
stances must decide, and they deserve the most serious consideration.
Few can, or, if they could, ought to keep a hunter. There are tempta-
tions to expense in the field, and to expense after the chase, which it
may be difficult to withstand, The hunter, however, or the hunting horse,

* One of the severest plate-races on record, was run at Carlisle, in 1761, and in which
there were no fewer than six heats, and two of them were dead heats, each of which was
contested by the winner of the plate.

In 1763 at Salisbury, and over a fourmile course, there were four heats between two
horses, the Duke of Grafton’s Havannah and Mr. Wildman's Pam. .

The following table of the abbreviations used in designating the different courses at
Newmarket, and the length of these courses, m}m be .

!

¥ Miles. Furl, ¥ds.
The Beacon course - s BC. is 4 1 138
Last three milesof ditto - LTM. 3 (1] 5
From the Ditch in - - D.1. 2 (i} 04
From the turn of the lands in TL.L 0 5 184
Clermont eourse - = E.10. 1 5 217
Avcross the Flat - AF. 1 1 47
Two-year old course - TY.LC. g b 136
Yearling course - . ¥Y.C. 0 =2 147
Rﬂuﬂd course ¥ - - - R..c. 3 E 9'3
Ditch mile a = = DM. 0 7 148
Abingdon mile - = AM., 0 7 211
Rowley mile - - R.M. 1 @ 1
Two middle miles of B.C. T.M.M. 1 Fi 115
A Distexce is the length of two hundred and forty s from the winning post. Inthe
post, are two men

llery of the winning post, and in a little gallery at the distance
ﬂ]&iug crimson flags.  As soon as the first horse has passed the winning post, the man
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in a constant state of irritation and fever, he rapidly loses his condition,
and sometimes comes up in August little better than a skeleton.

Let the horse be turned out as soon as possible after the hunting season
is over. Let him have the whole of May, and the greater part, or possibly
the whole of June ; but when the grass fails, and the ground gets hard, and
the flies torment, let him be taken up. All the benefits of turning out, and
that which a loose box and artificial physic can never give, will have been
obtained, without the inconvenience and injury which attend an injudi-
ciously protracted run at grass, and which arguing against the use of a
thing from the abuse of it, have been improperly urged against turning
out at all.

The Steeple Hunt is a relic of ancient foolhardiness and cruelty. It
was the form under which the horse-race, at its first establishment, was
frequently decided. It is a race across the country, of two, orfour, or
even a greater number of miles; and it is generally contrived that there
shall be some deep lane, or wide brook, and many a stiff and dangerous
fence between. It is ridden at the evident hazard of the life of the
sportsman ; and it likewise puts to hazard the life or enjoyment of the
horse. It is getting into gradual disuse, and no man whose good opinion
is worth having would deem such an exhibition creditable to the head or
heart of him who was engaged in it.

GALLOWAYS AND PONIES.

A horse between thirteen and fourteen hands in height is called a GaL-
LowaY, from a beautiful breed of little horses once found in the south of
Scotland, on the shore of the Solway Firth, but now sadly degenerated,
and almost lost, from the attempts of the farmers to obtain alarger kind,
and better adapted for the purposes of agriculture. There is a tradition
in that country that the breed is of Spanish extraction, some horses having
escaped from one of the vessels of the Grand Armada, which was wrecked
in the neighbouring coast. This district, however, so early as the time of
Edward 1., supplied that monarch with a great number of horses.

The pure galloway was said to be nearly fourteen hands high, and some-









i THE SHETLAND PONY.

so little a creature far from being a blemish,) back short, quarters expanded
and powerful, legs flat and fine, and pretty round feet. They possess
immense strength for their size, will fatten upon anything; and are per-
fectly docile. One of them nine hands, or three feet in height, carried a
man of twelve stone, forty miles in one day.

Our cut is the portrait of a Sheltie, the property of Lord Verulam,
painted by Mr. Ward. A friend of ours was, not long ago, presented with
one of these elegant little animals. He was several miles from home, and
puzzled how to convey his newly-acquired property. The Shetlander was
scarcely more than seven hands high, and as docile as he was beautiful.
“ Can we not carry him in your chaise?” said his friend. The strange
experiment was tried. The Sheltie was placed in the bottom of the gig,
and covered up as well as could be managed with the apron; a few bits of
bread kept him quiet ; and thus he was safely conveyed away, and exhibited
the curious spectacle of a horse riding in a gig.

In the Southern parts of the kingdom the Shetlanders have a very
pleasing appearance, harnessed to a light garden chair, or earrying an
almost baby rider. There are several of them now running in Windsor Park.

It has been disputed whether the pony and large English horse were,
or could be, originally from the same stock. The question is difficult to
answer. It is not impossible that they might have one common ex-
traction, and, if we reflect on the effect of feeding, it is not so improbable
as it may at first appear.

Mr. Parkinson * relates a circumstance very much to the point, that fell
under his observation. His father had a mare that brought him no less
than fourteen colts, and all by the same horse, and not one of which at
three years old was under seventeen hands. She was in the fifteenth foal
by the same horse, when he sold her to a neighbouring farmer, reservin’g
the foal which was to be delivered in a twelvemouth. At her new master's
she was comparatively starved, and she came back at the expiration of the
year so altered as scarcely to be recognised. 'The foal, four months old,
was very small. The little animal was put on the most luxuriant keep,
hut it did not reach more than fifteen hands at the expiration of the third
year.

* Parkinson on Breeding, and the Management of Live Stock, vol.ii. p. 139
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They communicate with the cavities of the nose, and likewise with those
of the sphenoid, ethmoid, and upper jaw bones, and like the windings of a
French horn, increase the clearness and loudness of the neighing ~ They
are sufficiently evident at b in the following cut. : d

SECTION OF THE HEAD.

The nasal bone, or bone of the nose. .

The frontal bone. The cavities or cells beneath are called the frontal sinuses.

The crest or ridge of the parietal bones.

The tentorium, or bony separation between the cerebrum and cerebellum,

The oceipital bone.

The ligament of the neck, or pack-waz, by which the head is chiefly supported.

The atlas, sustaining or carrying, or first bone of the neck

The dentata, footh-fike, or second bone of the neck.

The cuneiform, or wedge-shaped process, or base of the occipital bone. Between it
and the other portion of the occipital bone e, lies the great foramen or aperture through
which the prolongation of the brain,—the spinal marrow,—issues from the skull.

The sphenoid, wedge-/ike, bone, with its cavities.

The ethmoid, sieve-like bone, with its cells.

The cerebrum, or brain, with the appearance of its cortical and medullary substance.

The cerebellum, or little brain, with its beautiful arborescent appearance,

A portion of the central medullary, marrow-like, substance of the brain, and the pro
longation of it under the name of the crus cerelin, leg of fhe brain, and from which
many of the nerves take their origin.

The medulla oblongata,—the prolongation of the brain after the medullary substance
of the eerebrum and cerebellum have united, and forming the commencement of the
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sary either to dove-tail the materials into one another, or to pass strong iron
chains round them. For want of sufficient attention to this, * the dome of
St. Sophia in Constantinople, built in the time of the Emperor Justinian,
fell three times during its erection; and the dome of the cathedral of Flo-
rence stood unfinished an hundred and twenty years for want of an
architect.”

Nature, in the construction of the horse’s head, has taken away the
pressure, or removed the probability of injury, by giving an additional layer
of bone, or a mass of muscle, where alone there was danger, and has dove-
tailed all the materials, and, to make assurance doubly sure, has placed this
effectual girder at the base, in the overlapping of the squamous portion of
the temporal bone,

In the ox, where, to give a secure hase to the horn, the frontal bone spreads
over the whole of the fore-part of the head, and the cranial cavity is suffi-
ciently secured by the beautiful mechanism between the two plates of that
bone, the temporal bone does not overlap the parietal. Nature gives
every thing essential to the protection and welfare of the animal, but nothing
superfluous.

Above the parietals, and separated from them by a suture (fig. g, pp. 66
and 68, and fig. ¢, p. 66), is the occipital bone. Superiorly it covers and
protects the smaller portion of the brain, the cerebellum ; and as it there
constitutes the summit or crest of the head, and is not protected by mus-
cles, and particularly exposed to danger, it is interesting to see what thick-
ness it assumes. The head of the horse does not, like that of the human
being, ride upright on the neck, with all its weight supported by the spinal
column, and the only office of the muscles of the neck being to moye the
head, forward, or backward, or horizontally on its pivot; but it hangs in a
slanting position from the extremity of the neck, and the neck itself projects
a considerable distance from the chest, and thus the whole weight of the
head and neck are suspended from the chest, and require very great power
to support them. In addition to the simple weight of the head and neck,
the neck projecting from the chest, and the head hanging from the extre-
mity of the neck, act with enormous mechanical force, and increase more
than a hundred-fold the power necessary to support them.

It requires a strong man to lift a small table from the ground at arm's
length. The farmer’s steelyards shew that a weight of a few pounds, at the
extremity, will counterbalance or act with a force equal to a hundred weight
near the hook or centre.

The head and neck of the horse, and particularly of some horses of a
coarse breed, are of no little bulk and weight. We shall hereafter have to
show in what breeds, and for what purposes a light or heavy head and
neck are advantageous ; but it may be safely affirmed, that, projecting so
far from the chest, and being consequently at so great a distance from the
fulerum or support, the lightest head will act or bear upon the joint be-
tween the last bone of the neck and the first rib, with a force equal to
many thousand pounds.

How is this weight to be supported? Is the power of muscle equal to
the task? The muscles of the animal frame can act for a certain time with
extraordinary force ; but as the exertion of this power is atiended with
the consumption of vital energy, the period soon arrives when their action
is remitted or altogether suspended.

Muscular power is altogether inadequate to the constant support of the
head of the horse. A provision, however, is made for the purpose, simple
and complete .
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Jelicate membrane, with severai apertures or holes, b, f, k, the principal
of mmmme.

EXPLANATION OF THE CUT OF THE EAR.

@ The meatus externus, or outer passage.
b The membrana {ympani, ox membrane stretched over the entrance to the drum of the
o
¢ The malleus, or hammer, the first of the ossiculi (little bones), and resting upon the
membrana tympani.
d The incus, or anvil.
¢ The orbiculare, or round bone.
S The stapes, or sticrup bone, resting on the membrane which covers the foramen ovalé,
or oval window, and which conducts to the labyrinth of the ear.
¢ One of the muscles of the tympanum attached to the stapes.

h The vestibule, or hall, the first portion of the labyrinth of the ear.

 The semicircular canals,

& Openings into the canals.

I The tympanum, or drum of the ear.

m The cochlea, or shell-like portion of the labyrinth,

n The meatus auditorius infernus, or internal passage, through which both divisions of the
seventh pair of nerves enter the ear. A.t the end of it is the cribrifurm sievelike
‘ﬂﬂﬂ, through which the porfis mollis, or soft portion of the seventh pair of
nerves, and which is the auditory nerve, or nerve of hearing, enters to spread over
the cochlea and vestibule.

0 The Eustachian tube, vr communication between the tympanum and the mouth, so
called from its discoverer.

p The cord, or nerve of the ear, corda fympani, a branch cf the portio dura, hard poﬂ:lml
of the seventh pair of nerves, united to a portion of the fifth pair, running across
- the tympanum, and ramifying on it and on the membrane.

¢ The exit of the portio dura from the temporal bone, o spread over the face.
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column or bone, which 1s hollow and spongy, and, through a thousand
apertures in it, ramifies on the lamina of bone, twining spirally around the
column, and on the membranous frmge which floats in the fluid with which
the shell is filled, and the whole is covered by a thick expansion of nervuus
matter.

The cribriform plate extends beyond the base of the shell to the 'mestl-
bule, and those portions of nerve there enter, which spread over the vesti-.
bule and the semi-circular canals; but the principal part of it seems to be
given to the cochlea.

What is the distinet and peculiar office of these parts, so Eunﬂ‘lls]]' and
yet so differently constructed, we know not. They are both admirably
adapted to render the sense of hearing fully equal to every possible want of
the animal. In the horse the cochlea is much larger, compared with the
canals, than it is in the ox or sheep; but for what especial purpose we are
unable to determine : nor can we account for the large pouch-shaped opening:
of the Eustachian tube in the horse, (fig. 9, p. 68), nor for the small deve-
lopement of the mastoid cells in the horse, while they are exceedingly large
in the ox. 'There are many parts of the frame, the precise use or function of
which we cannot ascertain ; but, as far as we do understand the mechanism
of the various animals which pass under our notice, all is fittest and best :
and the study of the animal frame, with a view to discover the evidences of
design, is pleasing and improving,

The Eye is a most important organ, and comes next under consideration,
as inclosed in the bones of the skull. The eye of the horse should be
large, and somewhat but not too prominent, and the eyelid fine and thin
If the eye be sunk in the head, and apparently little (for there is actually
a very trifling difference in the size of the eye in animals of the same
species and bulk, and the seeming difference arises from the larger or
smaller opening between the lids), and the lid be thick, and especially if
there be any puckering towards the inner corner of the lids, that eye eithex
is diseased, or has been lately subject to inflammation ; and, particularly, if
one eye is smaller than the other, it has been, at no great distance of time,
inflamed.

The eye of the horse enables us pretty accurately to guess at his temper.
If much of the white be seen, the buyer should pause ere he completes his
bargain ; because, although it may, yet very rarely, happen that the cornew
or transparent part is unnaturally small, and therefore an unusual portion
of the white of the eye is seen, and especially when the horse is looking
sideways, or backward, yet experience has shown that this display of
white is dangerous. The mischievous horse is slyly on the look out for op -
portunities to do mischief, and the frequent backward direction of the eye,
when the white is most perceptible, is only to give surer eflect to the blow
which he is about to aim.

We will give a cursory description of the eye, and the uses of its diffe-
rent paris,

The eyes are placed at the side of the head, yet a little pointing for-
ward, to give the animal a more extended field of vision, He needs this
in his wild state to detect the approach of his enemies, and it is useful to
him when emploved in our service,

The eye is suppﬂrted behind by muscles attached to different parts of the
hony orbit, and it is embedded in a vast mass of fat, upon which it may be
readily moved, and without friction ; and that fat being absorbed in sickness
or old age, the eye is retracted and sinks into the orbit.

In front, the eye is supported and covered by the lids, which closing
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Dust, or gravel, or insects, shall have entered the eye, and anmoy the
horse, This peculiar muscle suddenly acts. The eye is forcibly drawn
back, and presses upon the fatty matter. That may be displaced, but can-
not be squeezed into less compass. Itis forced violently towards the inner
corner of the eye, and it drives before it the haw; and the haw having

likewise some fat about the point of it, and being placed between the eye

and an exceedingly smooth and polished bone, and, being pressed upon
by the eye as it is violently drawn back, shoots out with the rapidity of
lightning, and, guided by the eyelids, projects over the eye, and thus car-
ries off the offending matter.

In what way shall we draw the haw back again without museular action?
Another principle is called into play, of which we have already spoken,
and of which we shall have much to say, elasticity. It is that principle
by which a body yields to a certain force impressed npon it, and returns to
its former state as soon as that force is removed. It is that by which the
lizament of the neck (p. 68), while it supports the head, enables the horse
to graze,—by which the heart expands after closing on and propelling for-
ward the blood in its ventricles,—by which the artery contracts on the blood
that lias distended it, and by which many of the most important functions
of life are influenced or governed. This muscle ceases to act. The eye
resumes its natural situation in the orbit. There is room for the fatty
matter to return to its place, and it immediately returns by the elasticity of
the membrane by which it is covered ; and it draws after it this cartilage
with which it is connected, and the return is as rapid as the projection.

The old farriers strangely misunderstood the nature and design of the
haw, and many of the present day do not seem to be much better informed.
When from sympathy with other parts of the eye labouring under inflam-
mation, and becoming itself inflamed, and increased in bulk, and the neigh-
bouring parts likewise thickened, it was either forced out of its place, or
voluntarily protruded to defend the eye from the action of light, and could
not return, they mistook it for some injurious excrescence or tumour, and
proceeded to cut it out. The * kaw in the eyes,” is a disease well known
to the majoritv- of grooms, and this sad remedy for it is deemed the only
cure. It is a barbarous practice, and if they were compelled to walk half
a dozen miles in a thick dust, and without being permitted to wipe or to
cleanse the eye, they would feel the torture to which they doom this noble
animal, when afterwards employed in their service. A little patience having
been exercised, and a few cooling applications made to the eye while the
inflammation lasted, and, afterwards, some mild astringent ones, and other
proper means employed, the tumour would have disappeared, the haw
would have returned to its place, and the animal would have discharged
the duties required of him, without inconvenience to himself, instead of
the agony to which an unguarded and unprotected eye must frequently
expose him.

The loss of blood occasioned by the cutting out of the haw may fre-
quently relieve the inflammation of the eye; and the evident amendment
which follows, induces these wise men to believe that they have performed
an excellent operation ; but the same loss of blood, by scarification of the
overloaded vessels of the conjunctiva, would be equally beneficial, and the
animal would not be deprived of an instrument of admirable use to him.

The eye is of a globular figure, vet not a perfect globe. It is rather
composed of parts of two globes. The half of the one, f, smaller and
transparent in front, and of the other, p, larger, and the coat of it opaque,
behind. We shall most conveniently begin with the coats of the eye.
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itselfis rarely injured. Tt is placed on a mass of fut, and it turns most readily,
and the prong of the fork glances off; but the substance around the eye may
he dmwuunded, and very considerable inflammation may ensue.. This
should be abated by poultices, and bleeding, and physic ; but no probe
should be used, under the foolish idea of ascertaining the depth of the
wound, for, from the constant motion of the eye, it is almost impossible to
pass the probe into the original wound, and the effort to accomplish it will
give u deal of pain, and increase the inflammation.

"The horse has occasionally a scaly eruption on the edges of the eyelids,
attended with great itching, in the effort to allay which, by rubbing the part,
the eye may be blemished. The nitrated ointment of quicksilver, mixed
with an equal quantity of lard, may be slightly rubbed on the edges of the
lids with considerable good effect.

Warts are sometimes attached to the edges of the lids, and are a source
of great irritation. When rubbed they bleed, and the common opinion is
true that they are propagated by the blood. They may be taken off with
a sharp pair of scissors, and their roots tonched with the lunar caustic,

The Haw may be thickened, and project on the fore part of the eye,
The eye is drawn back by the retractor muscle to relieve it from the pain-
ful influence of the light; and the haw being thus pushed forward, and
thickened, and the neighhuuriug' parts thickened, is unable to retract.
Cooling applications, and bleeding and physie, will generally set all right.
The farrier who talks of cutting out this important organ must be exceed-
ingly ignorant.

na few instances long continued inflammation of the haw is fol-
lowed by ulceration and eating away of the cartilage. If the Goulard lotion,
and that succeeded by the white vitriol, fail to abate the inflammation or to
retract the part, it may be necessary to extirpate it. The horse must be
cast, and the aid of a veterinary surgeon is indispensable, for he alone can
deten:in*ine how much of the neighbouring membranes must likewise be re-
move

COMMON INFLAMMATION OF THE EYE.

The conjunctiva is the seat of the worst disease, and which is too ofter:
destructive to the eye. We may consider inflammation of the eye under
two forms—the common and manageable, and the specific and fatal
The Common Inflammation is generally sudden in its attack. The lids
will be found swelled, the eyes partially closed, with some weeping. The
inside of the lid will be red, some red streaks visible on the white of the
eye, and the cornea slightly dim. This is usually connected with some
degree of catarrh or cold; but it is as often unaccompanied by this, and
depends on external irritation, as a blow, or the presence of a bit of hay-seed
or oat-husk within the lid, and towards the outer corner where the haw
zannot reach it : therefore the lids should always be carefully examined as
to this possible source of the complaint. The health of the animal is
generally not at all affected ; he feeds well, and performs his work with his
usual spirit. Cooling applications to the eye, as the Goulard’s extract in
the proportion of a drachm, or half an ounce of the tincture of opium, to a
pint of water, with mash-diet, and zentle physic, will usually get rid of this :
or the inflammation will subside without medical treatment.

SPECIFIC OPHTHALMIA, OR MOON-BLINDNESS.

Should three or four days pass, and the inflammation not be abated, we
may begin to suspect that it is the true Ophthalmia, especially if the eye
I
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previous or approaching disease, They are a slight thickening of the 1ids,

or puckering towards the inner corner of the eye; a difference in the appa-

rent size of the eyes; a cloudiness, although perhaps searcely pereeptible,

gﬂnﬁhﬁu-d‘ﬂm cornea, or more deeply seated, or a hazy circle round
ja

edge; ss of the eye generally, and dulpess of the iris; or a
minute, m spot in the centre, with or without little fibres or lines

' g-mﬂ this inflammation is undoubtedly a strong predisposition
to it in the eye of the horse, but assisted by the heated and poisoned air of
many stables. Some of our readers whose stables are not too air-tight, see
que a great deal of this disease ; but if they knew its ravages where
s are crowded together, and searcely a breath of air admitted,
deem themselves comparatively fortunate. The heated air has
with the production of the disease ;—the poisoned air a great
3 for every one must have observed, on entering a close stable
2 morning, strong fumes of hartshorn, which were painful to his
caused them to water, What must be the constant action of
e eyes of the horse? The dung of the horse, and the litter of
stables, when becoming putrid, give out fumes of volatile alkali or
hartshorn ; but besides this, the urine of the horse, for some purpose un-
known to us, possibly to teach us to take better care of this useful servant,
very soon after it is voided to give out an immense quantity of this
pu gas. If we are searcely able to bear it when we stand in the
for only a few minutes, we need not wonder at the prevalence of
inflammation in the eye of the stabled horse, nor at the difficulty of abating
inflammation while the eye continues to be exposed to such painful excite-
ment. Stables are now much better ventilated than they used to be, and
this disease is not so prevalent as it was fifly years ago,

The farmer may not be aware of another eause of this disease, to which
his horse is more particularly exposed, viz. confinement in a dark stable.
Many stables in the country have no glazed windows, but there is a flap
whieh is for a few hours in the day, or while the carter is employed
in the stable, and when that is shut down almost total darkness prevails.
Let our reader consider what are his sensations when he suddenly emerges
from a dark room into the full glare of light; he is dazzled and bewil-
dered, and some time passes before his vision is distinet Let this be
repeated several times in the day, and what will be the consequence? The
sight will be disordered, and eye irreparably injured. Then let him
think of his poor herse, who often stumbles and starts through no fault of
his own, although he is corrected for so deing, but because his eyes are
necessarily weakened by these sudden transitions, and disposed to take
on this sad inflammation with all its fatal results.

- The propagation of various diseases, and this possibly more than any
other, from the sire to his progeny, has not been sufficiently considered by
breeders. Let a stallion that is blind, or whose sight is defective, possess
every other point and quality that can be wished, yet he is worse than
useless ; for a very considerable proportion of his offspring will most as-

dly inherit his weak eyes, or become totally blind. There is no faet
better established than this.

The most frequent consequences of this disease are cloudiness of the eye,
_ ond cataract. The cloudiness is singular in its nature, It will change in
twenty-four hours from the thinnest film to the thickest opacity; and as
suddeuly the eye will nearly regain its perfect transparency, but only to
10se it, and as rapidly, a second time The most barbarous mlethnds have
. 2
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been resorted to for the purpose of removing this cloudiness. Chalk, and
salt, and sugar, and even pounded glass, have been introduced into the eye
mechanically to rub off the film. It was forgotten that the cloudiness was
thie effect of inflammation, and that means so harsh and eruel were very
likely to recall the inflammation; that these rough and sharp substances
must of necessity inflict excruciating pain ; and that, after a]l;it}‘génmllyin
not a film on the surface of the cornea, but a dimness pervading its sub- .
stance, and even sinking deep within it, and therefore not capable of
being rubbed off Where the cloudiness can be removed, it will be best
effected by first abating inflammation; and then exciting the absorbents
to take up the grey deposit, by washing the eye with a very weak solution
of corrosive sublimate, containing not more than a grain of the sublimate
to an ounce of water.

Opacity of the lens is another consequence of inflammation. A white
speck appears on the centre of the lens, which gradually spreads over it,
and completely covers it. It is generally so white and pearly as not to
be mistaken : at other times more hazy, deceiving the inexperienced, and
occasioning doubt in the mind of the professional man. We have seen
many instances in which the sight has been evidently affected or almost
lost, and yet a ditferent opinion has been given by very fair judges.
The eye must be exposed to the light, and yet under the kind of shelter
to which we have previously referred, in order to discover the defect. The
pupil of the horse is seldom black, like that of the human being, and its
greyish hue conceals the recent or thin film which may be spreading
over the lens.

Cataract in the eye of the horse admits of no remedy, for two obvious
reasons ; the retractor muscle draws the eye back so powerfully and so
deeply into the socket, that it would be almost impossible to pe any
operation; and, could an operation be performed, and the opaque lens
removed, the sight would be so imperfect, from the rays of light not being
sufficiently converged, that the horse would be worse to us than a blind one.
The man who has undergone the operation of couching, may put a new
lens before his eye, in the form of a convex spectacle, but we could not
adapt spectacles to the eye of the horse, or fix them there.

GUTTA SERENA.

Another species of blindness, and of which we spoke when describing
the retina, is Gurra SERENA, commonly called the glass eye. The pupil is
more than usually dilated ;—it is immoveable and bright, and glassy.
This is palsy of the optic nerve, or its expansion, the retina; and is
usually produced by determination of blood to the head. We have de-
scribed it as a consequence of stagzers. So much pressure has been oc-
casioned on the base of the brain, that the nerve has been injured, and its
function destroyed. The treatment of Gutta Serena is quite as difficult as
that of cataract. We have heard of successful cases, but we never saw one ;
nor should we be disposed to incur much expense in endeavouring to accom-
plishimpossibilities. Reasoning from the cause of the disease, we should bleed
and physic, and rowel. If we succeeded, it must be by constitutional treat-
ment ; but in the majority of cases, the pressure would have long ceased,
although the mischief which it had effected remained. As to local treat-
ment, the seat of disease is out of our reach. ;
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If they were unrolled they would present a very considerable surface ; and
on every part of them is spread the substance or pulp of the olfactory, or
first pair of nerves. These bones, lined with delicate membranes, and co-
vered by the olfactory nerves, are the seat of smell : and they are thus ex-
panded, because the sense of smell in the horse must, to avery consider-
able degree, supply the place of the sense of touch and the lessons of expe-

rience in the human being. By this alone is he enabled to select, amongst -

the nutritive and poisonous herbage of the meadow, that which would sn
port and not destroy him: The troops of wild horses are said to smell
approach of an enemy at a very considerable distance. In his domestie state,
the horse does not examine the different food which is placed before him,
with his eye, but with his nose ; and if the smell displeases him, no coaxing
will induce him to eat it. He examines a stranger by the smell; and, by
very intellizible signs, expresses the opinion which he forms of him by this
inquisition. The horse will evidently recognise his favourite groom when
he has nothing else to indicate his approach but the sense of smell. These
cavities are likewise organs of voice. The sound reverberates through
them, and increases in loudness, as through the windings of a French horn.

The extension of the nostril at the lower part of these cavities is an
important part of the face, and intimately connected with breeding,
courage, and speed. The horse can breathe only through the nose.
All the air which goes to and returns from the lungs must pass through
the nostrils. In the common act of breathing, these are sufficiently
large ; but when the animal is put on his speed, and the respiration
is quickened, these passages must dilate, or he will be much distressed.
The expanded nostril is a striking feature in the blood-horse, especially
when he has been excited and not over-blown. The sporting mun
will not forget the sudden effect which is given to the countenance of
the hunter, when his ears become erect, and his nostrils dilate as he first
hears the ery of the hounds, and snorts, and scents them afar off; and the
painful and spasmed stretching of this part, in the poor over-driven post-
horse, will shew how necessary it is that the passage to the lungs should
be free and open. The nostril should not only be large, but the skin and
substance which cover the entrance into the nose should be thin and elastie,
that they may more readily yield, when the necessity of the animal requires
a greater supply of air, and afterwards return to their natural dimen-
sions, Therefore, nature, which adapts the animal to his situation and use,
has given to the cart-horse, that is seldom blown, a confined nostril, and
surrounded by much cellular substance, and a thick skin ; and to the horse
of more breeding, whose use consists in his speed and his continuance, a
wider nostril, and much more flexible.

The inhabitants of some countries were accustomed to slit the nostrils
of their horses, that they might be less distressed in the severe and long-con-
tinued exertion of their speed. The Icelanders do so to the present dauy.
There is no necessity for this, for nature has made ample ion for ull
the ordinary and even extraordinary exertion we can require from the horse®,
Some very powerful muscles proceed from different parts of the face, to the
neigchbourhood of the nostrils, to draw them back, and dilate them. Four
of them are given in this cut, which is introduced here to complete our

* De , whose © Complete Horseman” was published in 1657, recommends
that a stumbling or erippled horse shovld have his nose cut open, and the two tenduns
Whir:.l:tfd to the lip divided; and “this," says he, ** will give him the use of his legs so
perfectly, as that he will seldom or never trip any more.” Farriers adopt inany absurd
and cruel practices now-a-days, but nothing half so barbarous as this.
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breathed, but there are other and more powerful sources of mischief. The
dung and the urine are suffered to remain fermenting, and giving out in-
jurious gases.. Inmany dark and ill-managed stables, a portion of the
dung may be swept away, but the urine lies for days at the bottom of the
bed, the Ei:guuﬁug and putrifying nature of which isill concealed by a little
fresh straw which the lazy horsekeeper scatters over the top.

The stables of the gentleman are generally kept hot enough, and far too
hot, although, in many of them, a more rational mode of treatment is begin-
ning to be adopted ; but they are lofty and roomy, and the horses are not
too much crowded together, and a most serupulous regard is paid to
cleanliness. Glanders seldom prevail there. The stables of the farmer are
ill-managed and filthy enough, and the ordure and urine sometimes remain
from week to week, until the horse lies on a perfect dunghill, while there
is no declivity to drain away the moisture, nor any regular pavement to pre-
vent it from soaking into the earth, nor any water to clean even the sur-
face, but the only instrument of purification is an old stumped broom.
Glanders seldom prevail there; for the same carelessness which permits
the filth to accumulate, leaves many a cranny for the wind to enter, and
sweep away the deleterious fumes from this badly roofed and unceiled place.

The stables of the horse-dealer are hot enough ; but a principle of strict
cleanliness is enforced, for there must be nothing to offend the eye or the
nose of the customer; and there glanders are seldom found: but if the
stables of many of our post-horses, and of those employed on our canals,
be examined, almost too low for a tall horse to stand upright—too dark for
the accumulation of filth to be perceived—too far from the eye of the mas-

ter,—ill-drained, and ill-paved,—and governed by a false principle of eco-
' nomy, which begrudges the labour of the man, and the cleanliness and
comfort of the animal ;—these will be the very hot-beds of the disease,
and in many of these establishments it is an almost constant resident.

When speaking of inflammation of the eye, and the effect of ill-ventilated
stables in producing it, we remarked that the urine of the horse contained
an unusually large quantity of hartshorn; that the litter wetted by it
was disposm{ most rapidly to ferment, and that the gases extricated must
be extremely prejudicial to so delicate an organ. It may, then, be easily
imaginerd that the constant presence of those pungent fumes, and the irrita-
tion which they would cause on that membrane which is the very seat of
smell, must predispose for, and often generate a disease which is primarily
an affection of this membrane.

Glanders may be produced by any thing that injures, or for a length of
time acts upon, and weakens the vital energy of this membrane. They
have been known to follow a fracture of the bones of the nose. They have
been the consequence of violent catarrh, and particularly the long continued
discharge from the nostrils, of which we have spoken. They have been pro-
duced by the injection of stimulating and acrid substances up the nostril ;
and every thing that weakens the constitution generally, will lead to glanders.
It is not only from had stable-management, but from the hardships which
they endure, and the exhausted state of their constitution, that post and
machine-horses are so subject to glanders ; and there is scarcely an inflam-
matory disease to which the horse is subject, that is not occasionally
wound up and terminated by the appearance of glanders.

Glanders, however, are highly contagious. The farmer cannot be too
well aware of this; and, considering the degree to which they often pre-
vail, the legislature would be justified in interfering by some severe enact-
ments, as they have done in the case of the small-pox in the human subject.
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The early and marked symptom of glanders is a discharge from the nostrils
of a peculiar character; and if that, even before it becomes purulent,
rubbed on a wound, or on a mucous surface, as the nostrils, it will pr

a similar disease. Glanders are not communicated by the air or .

If the division between two horses were sufficiently high to prevent all
smelling and snorting at each other, and contact of every kind, and they
drunk not out of the same pail, a sound horse might live unin-

years,
fected, by the side of a glandered one. The matter of glanders has been

mixed up into a ball, and given to a healthy horse, without effect ; }ﬁm |
m

another experiment of the same kind, the poor animal died. The

or gullet had probably some small wounds or uleers in it, Some horses :

have eaten the hay left by those that were glandered, and no bad con-
sequence has followed ; but others have been speedily infected, The
glanderous matter must come in contact with a wound, or fall on some
membrane, thin and delicate like that of the nose, and through which it
may be absorbed. It is easy, then, accustomed as horses are to smell each
other, and to recognize each other by the smell ; eating out of the same
manger, and drinking from the same pail, to imagine that the disease may
be very readily communicated. One horse has passed another when he

was in the act of snorting, and has become glandered. Some fillies

have received the infection, from the matter blown by the wind across a
lane, when a glandered horse, in the opposite field, has claimed acquaint-
ance by neighing or snorting. It is almest impossible for an infected
horse to remain long in a stable with others, without irreparable
mischief,

If some persons underrate the danger, it is because the disease may
remain unrecognized in the infected horse for some months, or even years ;
and therefore when it appears, it is attributed to other causes, or to after
inoculation. We would deeply impress it on the mind of the farmer, that
no glandered horse should be employed on his farm in any kind of work,
or permitted to remain for a day on his premises : nor should a glandered
horse be permitted to work on any road, or even to pasture on any field.
He may be capable of work- for years after the disease has become
undoubted, but mischief may so easily and extensively be effected, that the
public interest demands that every infected animal should be summarily
destroyed, or given over for experiment to a veterinary surgeon, or recog-
nized veterinary establishment.

Our opinion of the treatment of glanders is implied in what we have
just stated. There are a few instances of the spontaneous cure of chronic
glanders, or glanders long established and slow in their progress. The
discharge has existed for a considerable time ; at length it has gradually
diminished, and has ceased without medical treatment : but in the majority
of these supposed eases, the matter was only pent up fora while, and then,
bursting from its confinement, flowed again in double quantity: or if
glanders have not reappeared, the horse, in eighteen or twenty-four
months, has become fareied, or consumptive, and died. We view these
cures with much suspicion: but even allowing that some have occurred,

they are so few and far between, that our expressed opinion of the incurable

nature of the disease, in the present state of veterinary knowledge, is
scarcely affected. As for medicine, there is scarcely a drug to which a
fair trial has not been given, and many of them have had a temporary
reputation ; but they have passed away, one after the other, and are no
longer used. The blue vitriol and the Spanish-fly have held out longest,
and in a few cases, either nature, or these medicines, have done wonders ;

P
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be to keep the stzbles cool and well ventilated, for the hot and poisoned air
of low and confined stables is one of the most prevalent causes of
- glanders. '
Next to ventilation stands eleanliness; for the foul air from the fer-
menting iitter, and urine and dung, must not only be highly injurious to
health generally, but irritate and predispose to inflammation that delicate
membrane, which is the primary seat of the disease. If to this be added’
regular exercise, and occasional green meat during the summer, and carrots
in the winter, we shall have stated ali that can be done in the way of preven-
tion. The farmer’s horse in his cool or cold stable, and during the greater
part of the year running loose when not at work, would be exempt from
glanders, if, al the market and the fair, he were not so much exposed
to contagion. In truth, glanders may be considered as the conse-
quence of the stabling of the horse. In South America and in Arabia
they are unknown ; but wherever the European plan of stabling has
been introduced, glanders have followed in its train: and therefore if
any means are resorted to for the cure of glanders, the first, and per-
haps the only effectual one would be to remove every exciting cause
of the disease; to restore the horse almost to a state of nature; to
turn him out for a long time, or at least to throw open his stable as much
as the season and the weather will permit. Experience, however, tells us,
that, although the symptoms have disappeared when the exciting causes of
disease have been removed, and the horse has returned to his stable after a
twelvemonth’s run apparently sound, every symptom has gradually shewn
itself again when these causes have been once more called into action

FARCY,

Farcy is intimately counected with glanders; they will run into each
other, or their symptoms will mingle together, and before either arrives
at its fatal termination its associate will almost invariably appear. An
animal inoculated with the matter of farcy will often be afflicted with
glanders, while the matter of glanders will frequently produce farcy. They
are different types or stages of the same disease. There is, however, a
very material difference in their symptoms and progress, and this most
important of all, that while glanders are generally incurable, farcy, in its
early stage and mild form, may be successfully treated.

Veterinary writers tell us that it is a disease of the absorbents in the skin,
The small arteries are employed in building up and nourishing the various
parts of the body; and another set of vessels are busied in taking up and car-
rying away that which is worn out and useless. There is no part of the body
on which thousands of these little tubes do not open. Those of the skin
are not only employed in removing useless materials, but in taking up va-
rious substances, and principally fluids which may be in contact with the
skin. The little vessels which are thus occupied, collect together and form
larger branches, which run in company with the superficial veins, and there-
fore farcy was once supposed to be a disease of the veins, and the tumours
by which it is characterized accompany the course of the veins. The poi
son which they take up produces inflammation in them, which gradually
spreads along the absorbent, and causes it to swell.

These vessels, small as they are, contain valves, like those in the com
mon pump, which permit the fluid to pass one way, but prevent its return
The inflammation, which pursues the natural course of the fluid through
these tubes, that is, towards the reservoir into which it is thrown before it
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enters the heart, seems to be arrested by these valves, and they inflame and
swell ; and therefore the first indication of this disease, even before any
drooping, or loss of condition, or of appetite, is generally the appearance of
little tumours—farcy buds—close to some of the veins, following the course
of the veins, and connected together by a kind of cord, which farriers call
corded veins. When they are few and small they may possibly exist for several
weeks without being observed ; but at length they increase in number and
in size, and become painful and hot, and some of them begin to ulcerate.
They appear usually about the face or neck, or inside of the thigh, and in
the latter case there is some general enlargement of the limb, and lameness.

In some eases, however, the horse will droop for many a day before the
appearanee of the buttons or farcy buds ;—his appetite will be impaired ;—
his coat will stare ;—he will lose flesh. The poison is evidently at work, but
has not gained sufficient power to canse the absorbents to swell. In a few
instances these buds do not ulcerate, but become hard and difficult to dis-
perse. The progress of the disease is then suspended, and possibly for
many months the horse will appear to be restored to health ; but he bears
the seeds of the malady about him, and, all at once, the farcy assumes a
virulent form, and hurries him off. These buds have sometimes been con-
founded with the little tumours or luomps of surfeif, They are generally
hizher than these tumours;—not so broad ;—have a more knotty feel,
and are principally found on the inside of the limbs, instead of the out-
side.

The increase of these buds marks the progress of the disease, and that pro-
gress is retarded by the resistance of these valves. The ulcers spread
around, and are cured with considerable difficulty. Larger tumours ap-
pear in the groin and between the fore-leg, and ulcerate and spread, and
the hollows and burrowings run deep in every direction, and the horse be-
comes a miserable and loathsome object. Glanders speedily appear, and
deatir ensues.

Few things are more unlike, or more perplexing, than the different forms
which farey assumes at different times. One of the legs, and particularly
oue of the hinder-legs, will suddenly swell to an enormous size. At night
the horse will appear to be perfectly well, and, in the morning, one leg will
be three times the size of the other, with considerable fever, and scarcely
the power of moving the limb,

We do not mean that enlargement of the hind leg, with red shining
skin, and exudation of fluid on the skin, reaching from the fetlock to the
heel, round and smooth, very painful, attended with extreme lameness, and
which the groom calls a farcy humour. This will yield to frequent fomen-
tation, and a good dose of physic. It is effusion of fluid beneath the skin,
from wunt of exercise and over-feeding. The enlargement of farcy oceu-
pies more of the limb, and presents an uneven surface, with sudden projec-
lions and depressions, and betrays in some part the corded absorbent, and
the inflamed and swelled valve,

_At other times the head will be subject to this enlargement—the muzzle
will particularly swell, and a stinking discharge will issue from the nose.
S_nmeﬁmes the horse will gradually lose flesh and strength ; he will be
hide-bound —mangy eruplions will appear in different parts; the legs will
swell ; cracks will appear at the heels, and the inexperienced person may
conceive it to be a mere waunt of condition combined with grease.

Farey, like glanders, springs from infection, or from bad stable ma-
nagement. It is produced by all the canses which give rise to glanders;
but with this difference, thatit is more frequently generated, and is some«
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latter, made into a ball with linseed mea! should be given, and green meat
or carrots, when circumstances will permit. *

In the species of farcy attended with enormous swelling, it will be pru-
dent to bleed moderately as well as to physic. The iron will not be neces-
sary, but the same alterative medicine will be useful, and the leg shourd
be frequently fomented with warm water. In both cases, although the air
should be fresh and cool, the horse should be warmly clothed. \

The Warer Farcy, confounded by name with the common farcy, and by
which much confusion has been caused and a great deal of mischief done,
is a dropsical affection of the skin, either of the chest or of the limbs gene-
rally, and belongs to another part of our subjeot.

. tumour termed a PoLypus sometimes occupies one of the nostrils.
. It will grow to a very large size, obstructing the breathing, and sadly an-
noying the horse. As this can only be removed by an operation, which a
veterinary surgeon alone is competent to perform, we do mot describe it
particularly.

®
THE LIPS,

The lips of the horse are far more important organs than many suppese.
They are,in a manner, the hands of the horse ; and if any one will take the
trouble to observe the manner in which he gathers up his corn with them,
and collects together the grass before he divides it with his nippers, he will
be satisfied that the horse would be no more able to convey the food to his
mouth without them, than the human being could without his hands.
This has even been put to the test of experiment. The nerves which sup-
ply the lips were divided in a poor ass, to illustrate some point of physie-
logy. The sensibility of the lips was lost, and he knew not when he
touched his food with them; the motion of the lips was lost, and he
could not get the oats between his teeth, although the manger was full
of them ; at length, driven by hunger, he contrived to lick up a few of
them with his tongue, but when they were on his tongue, the greater part
of them were rubbed off before he could get them into his mouth. It is on
account of this use of the lips, that the faces of all quadrupeds are se
lengthened that the lips may be brought into contact with the food, without
inconvenience or injury to other parts of the face. Several muscles go to
the lips from different parts of the jaw and face. Some of them are shewn
in the cut, p. 119. The orbicularis or circular muscle, p, employed in
}J‘ushing out the lips, and closing them, and enabling the horse to seize and

old his food, is particularly evident ; and in our explanation of the eut, the
action of other muscles, ¢, &, m, and o, was described. The nerves like-
wise, g, taking their course along the cheek, und principally supplying the
lips with the power of motion, and those, z, proceeding from the foramen
or hole in the upper jaw, deserve attention.

., 'The lips are composed of muscles for the sake of strength, and of a mul-
titude of small glands, which secrete a fluid that covers the inside of the lips
and the gums, in order to prevent friction, and likewise furnishes a por-
tion of the moisture so necessary for the proper chewing of the food, The
skin covering the lips is very thin, Lecause, if these are the hands of the
horse, they should possess considerable feeling ; and for the same purpose

* The old farriers had a strange and barbarous way of attempting to cure the farey,
ml.'{.eﬂ. together a variety of stimulating drugs, and sewed them in the horse's ear,
aud set him to hard work on straw and water, :
. K2
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likewise, they are scantily covered with hair, and thathair is fine and short ;
and long hairs or feelers, called the beard, are superadded for the same
purpose. The horse is guided and governed prineipally by the mouth,
and therefore the lips are endowed with extraordinary sensibility, so that
the animal feels the slichtest motion of the hand of the rider or driver, and,
as it were, anticipates his very thoughts. The fineness or goodness of the
mouth consists in the exquisite feeling of the mouth, and depends on the
thinness of this membrane. We shall say more of this, when we have de-
scribed the lower jaw and palate.

* The lips of the horse should be thin, if the beauty of the head be re-
garded, for if they are loaded with fat they cannot be so sensible as they
ought to be: yet, although thin, they should evidently possess power, and
be strongly and regularly closed. A firm, compressed mouth gives a
favourable and no deceptive idea of the muscular power of the animal.
Lips apart from each other, and hanging down, indicate weakness or old
age, or dulness and sluggishness.

The depth of the mouth, or the distance from the fore part to the angle
of the lips, should be considerable, first, for the sake of beanty. A short
protuberant mouth would be a bad finish to the tapering face of the blood
horse ;—more roem is likewise given for the opening of the nostril, which
we have seen to be an important consideration. The bridle will not be
carried well, and the horse will hang heavy on hand, if there be not con-
siderable depth of mouth.

The angles of the lips are frequently made sore or wounded by the
smaliness or shortness of the snaffle, and by the unmnecessary and cruel
tightness of the bearing rein. This rein not only gives the horse a.grander
appearance in harness, and places the head in that position in which the
bit most powerfully presses upon the jaw, but there is no possibility of
driving without it, unless the arm of the driver were as strong as that of
Hercules; and most certainly there is no safety if it be not nsed. There

“are few horses who will not bear, or bore upon something, and it is better
to let them bore upon themselves than upon the arm of the driver. With-

out this control, many of them would hang their heads low and be dis-

posed every moment to stumble, and would defy all pulling, if they tried
to run away. There is, and can be no necessity, however, for using a
bearing-rein so tight as to cramp the muscles of the head, and which is
indicated by the animal’s continually tossing up his head :—they may }m:leed. :
be cramped to such a degree, that the horse is scarcely able to bring his head

to the ground, when turned to grass. The tight rein injures and excoriates

the angles of the lips, and frequently brings on poll-evil. We saw a poor
horse at work, unroughed, during a severe frost. He was continually
sliding about, and in danger of falling. The stupid driver buckled the
bearing-rein as tight as he could, fo keep him up ; and the consequence was,
that by the sudden and forcible pressing upon the iron, in the slips which
would still every moment occur, the corners of the mouth were ahsu]ute:i'-
cut through to a considerable depth. Execept it be a restive or determin
horse, there should be little more bearing on the mouth than is generally
used in riding. This the horse likes to feel, and it is necessary for him in
the swift gallop. We must have the bearing-rein, whatever some men of
humanity may say against it ; but we need not use it cruelly.
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THE BONES OF THE MOUTH.

"The bones in and giving form to the mouth, are ' the superior maxillary,
er upper jaw (b, p. 63, and l, p. 66), containing the grinders, the ante-
rior maxillary, or lower part of the upper jaw (b, p. 63, n, p. 66, r, p. 68),
containing the upper-nippers or cutting-teeth ; the palatine bone (below 8,
p. 68), and the posterior maxillary or under jaw (a, p. 63, and w, p. G8),
containing all the under teeth. We will speak of them very shortly, in the
order in which we have mentioned them.

The superior maxillary is, with the exception of the lower jaw, the largest
bone in the face. It unites above with the lachrymal bone (7, p. 66) ; and,
more on the side, with the malar or cheek bone, k; and a portion of it, con-
tinued npward, and underncath, enters into the orbit. Above, and on the
front of the face, it unites with the bones of the nose, j, and below, with
the inferior maxillary, n. That which most deserves notice in it, externally,
is the ridge or spine, seen at b, p. 63, but better delineated in the cut of
the head, p. 67, continued from the base of the zygomatic arch, and across
the malar bone. It and the surface beneath serve to give attachment to
the masseter muscle, concerned almost as much as the temporal one, in
the act of chewing. The dark spot (m, p. 66, and seen likewise at
p- 63) marks the foramen or hole, through which a branch of the fifth pair
of nerves proceeds to give sensibility to the lower part of the face. As it
approaches the teeth, this bone separates into two plates, and these are
divided by long partitions, which contain and firmly hold the upper
grinders. The lower plate then projects inwards, and forms (7, p. 68) the
principal portion of the roof of the mouth, and the floor of the cavity of the
nose. The corresponding bone on the other side meets its fellow in the
centre of the palate. The upper jaw-bone contains in it large cavities,
beside the cavities for the teeth, and these open into and enlarge the cavity
of the nose, They are connected with the voice, but not with the smell,
for the expansion of the olfactory or smelling nerve has never been traced
beyond the bones and membranes of the proper cavity of the nose. The
maxillary sinuses are generally filled with matter in bad cases of glanders,

Below these are the anterior maxillary bones ( fi p. 63, a. p. 68), con:
taining the upper cutting teeth, with the tushes belonging both to the upper
and anterior bones, These are the bones to which (see cut, p- 6i8) the
upper lip is attached. The superior and anterior maxillary bones are sepa-
rated in animals with long faces, like the horse, that by overlapping each
other strength might be gained.

The palatine bone forms but a very small portion of the palate.

surrounds the edge of the communication between the cavity of the nose
and the back parts of the mouth.

THE PALATE.

Adhering to a portion of all three of the bones just deseribed, and being
the lining of the roof of the mouth, is the hard palate, (¢, p. 68,) composed
of a firm dense substance divided into several ridges called bars. "The
cut gives a view of them.

"The cut will point out the bleeding place, if the horse should be attacked
with the megrims on a journey, and the rider or driver should not have a
lancet. _ Precisely in a line between the middle and second cutting teeth,
and a little more than an inch within the mouth, the artery and vein make
a curve. They may there be cut down upon with a sharp knife, and a
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plentiful stream of blood will be obtained, which will usually stop of itself
when two or three quarts of blood have been obtained. The artery being
cud across will _shnink, and soon cease to bleed, and the application of a
sponge filled with cold water will generally stop the bleeding of the vein.
No injury will result from the division of the nerve, for it is a mere nerve
of feeling, distributed over these parts.

CUT OF THE PALATE.

a The palate divided into ridges or
bars.

b A strip dissected up to show the ves-
sels and nerve beneath.

¢ 'The palatine artery.

d The palatine vein.

¢ The palatine nerve between the ar-
tery and the vein.

S The cheek divided, showing the di-
rection of the muscular fibres.

g The grinders.

& The nippers,

t The tushes.

Should the cut be made a little too much on one side, and about the
middle of the second incisor tooth, the artery may be wounded longitudinally,
but not divided, and there may be very great difficulty in stopping the blood.
We recollect a horse which almost bled to death from the artery being thus
wounded. If, however, a large and firm pledget of lint or tow be rolled
round a piece of twine, and that tied firmly round the front teeth, the pres-
sure on the part will effect the desired purpose; or should this in a very
few cases fail, a gag may be easily contrived to press upon the pledget,
and the bleeding will immediately cease.

We are speaking of this as a make-shift sort of bleeding when the horse
is on a journey; but we should decidedly object to the cutting of the
bars as the usual mode of taking blood. The blood cannot be measured ;
the degree of inflammation cannot be ascertained by the manner in which
it coagulates, and there may be difficulty to the operator, and annoyance
and pain to the horse in stopping the bleeding.

LAMPAE.

Some of the lower bars occasionally swell, and rise to a level with, and
even beyond the edge of the teeth, and they are very sore, and the horse
feeds badly on account of the pain he suffers from the pressure of the food
on the bars. This is called the Lampas; and it may arise from inflamma-
tion of the gums, propagated to the bars, when the horse is shedding his
teeth ; (and young horses are more subject to it than others ;) or from some
slight febrile tendeney in the constilution generally, as when a young horse
bas lately been taken up from grass, and has been over-fed, or not suffi-

In the majority of cases the swelling will soon subside without medical







lower and opposite edge of the cavity, but in the outside, is a similar ridge,
E, likewise rising abruptly and curling over. At C is another and more
perfect view of this cavity in a different direction. The head of the lower
jaw is received into this hollow, and presses against these ridges, and is
partially surrounded by them, and forms with them a very strong joint,
where dislocation is scarcely possible, and admitting the hinge-like or
cranching motion to its fullest extent ; permitting the animal violently to
seize his prey, to hold it firmly, and to crush it to pieces; but, from the
extent and curling form of the ridges, forbiddiag, except to a very slight
degree, all lateral, and grinding motion, and this because the animal does
not want it.

The food of the horse must be ground—simple bruising and champing
would not reduce it sufficiently small for the purposes of digestion. Then
observe the different construction to effect this. A gives the glenoid cavity
of the horse,  First, there is the upper ridge assuming a rounded form, F,
and therefore called the mastoid process; and—a peculiarity in the horse—
the mastoid process of the squamous portion of the temporal bone: suffi-
ciently strong to support the pressure and action of the lower jaw when
eropping the food or seizing an enemy, but not encircling the head of that
bone, and reaching only a little way along the side of the cavity, where it
terminates, having its edges rounded off, so as to admit, and to be evi-
dently destined for a circular motion about it. Then, at the other and
lower edge of the cavity, and on the outside, G, is placed, not a curling ridge
as in the tiger, but a mere tubercle: and for what reason? evidently to
limit this lateral or circular motion—to permit it as far as the necessities
of the animal require it, and then to arrest it—but how ? not suddenly or
abruptly ; but this tubercle, of which we have already spoken as strengthen-
ing this portion of the zygomatic arch, yet, now discharging another office,
has a smooth and gradual ascent to it, up which the lower jaw may climb
to a certain extent, and then, by degrees, be stopped. We speak not now
of the moveable cartilage which is placed in this cavity, and between the
bones, to render the motion easier and freer. It is found in this joint
in every quadruped ; and it is found wherever motions are rapid and of
long continuance,

So great is the conformity between the structure of the animal and his
destination, that a tolerable student in natural history, by the mere inspec-
tion of the glenoid cavity, will at once determine whether the animal to
which it belonged was carnivorous, and wanted no lateral motion of the
jaw; or ommivorous, living occasionally on all kinds of food, and requiring

some degree of grinding motion; or herbivorous, and needing the con-

stant use of this admirably constructed mill.
At g, page 119, is represented the massefer muscle, an exceedingly

i
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strong one, constituting the cheek of the horse arising from the superior
maxillary under the ridge continued from the zygomatic arch, and inserted
into the lower jaw, and particularly round the rough border at the angle
of the jaw. This acts with the temporal muscle in closing the jaw, and
in giving the direct cutting or champing motion of it.

Inside the lower jaw, on each side, and occupying the whole of the
hollowed portion of them, and opposite to the masseters, are the pterygoid
muscles, going from the jaws to bones more in the centre of the channel,
likewise shutting the mouth, and also, by their alternate action, giving that
grinding motion which we have described.

The space between the branches of the lower jaw, called the channel, is
of considerable consequence. It may be a little too wide, and then the
face may have a clumsy appearance; but if it be too narrow, the horse
will never be able to bend his head freely and gracefully ; he will be always
pulling and boring upon the hand, nor can he possibly be well reined in.

The jaws contain the teeth, which are the millstones employed in this
operation. The mouth of the horse at five years old contains forty teeth,
viz. six mippers or cutting teeth in front, a tush on each side, and six
molars, or grinding teeth, above and below ; they are contained in cavities
in the upper and lower jaws, surrounded by bony partitions, to which they
are accurately fitted, and by which they are firmly supported. For a little
way above these bony cavities, they are surrounded by a hard substance
called the gum, so dense, indeed, and adhering so closely to the teeth and
the jaws, as not to be separated without very great difficulty ; singularly
compact, that it may not be wounded by the hard or sharp particles of the
food, and almost devoid of feeling, for the same purpose.

Seven or eight months before the foal is born, the germs or beginnings
of the teeth are visible in the cavities of the jaws. The tooth grows, and
presses to the surface of the gum, and forces its way through it; and at
the time of birth the first and second grinders have ap-
peared, large compared with the size of the jaw, and
seemingly filling it. In the course of seven or eight
days the two centre nippers are seen as here repre-
sented.

They likewise appear to be large, and to fill the front
§ of the mouth, although they will afterwards be found to

be small, compared with the permanent teeth that follow.
In the course of the first month the third grinder ap-
pears above and below, and not long after, and generally
before six weeks have expired, another incisor above and
below will be seen on each side of the two first, which
have now considerably grown, but not attained their
= perfect height. This eut will then represent the ap-

‘&~ pearance of the mouth.

¢4l At two months, the centre nippers will have
\l reached their natural level, and between the second
gand third month the second pair will have over-
i taken them. They will then begin to wear a little,
i and the outer edge, which was at first somewhat
i raised and sharp, is brought to a level with the inner
| edze, and so the mouth continues until some time
hetween the sixth and ninth month, when another
nipper begins to appear on each side of the two first,
making six above and below, and completing the colt's
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mouth; after which, the only observable difference, mm the second
and third year, is in the wear of these teeth,

The term nipper is familiar to the horseman and iha farrier, and much
better expresses the action of these teeth than the word incisor or cutéer,
which is adopted by anatomists. Whoever has observed a horse in the act
of browsing, and the twitch of the head which accompanies the separation

of each portion of grass, will perceive that it is nipped or torn rather than

cut off.
These teeth are covered with a polished and exceedingly hard substance,

called the enamel; indeed, it is so hard that it almost bids defiance to
the action of a file. It spreads over that portion ot the teeth which appears

above the gum, and not only so, but as they are to be so much ﬂnged-
in nipping the grass, and gathering up the animal's food, and in
ployment even this hard substance must be gradually worn away, a portion
of it, as it passes over the upper surface of the teeth, is bent inward, and
sunk into the body of the teeth, and forms a little pit in them; and the
inside aud bottom of this being blackened by the food, constitutes the mark
of the teeth, by the gradual disappearance of which, in consequence of the
wearing down of the teeth, we are enabled for several years to judge of
the age of the animal.

Dealers often talk of the filling up of the tooth. This is altogether a
vulgar error. The mark never fills up. The peculiar cementing substance,
which occupies the funnel or pit made by the dipping in of the enamel,
never grows up, but the ridge of enamel around it is worn down, and then
the blackness at the bottom is rubbed off.

The colt’s nipping teeth are rounded in front, somewhat hollow towards
the mouth, and present at first a cutting surface, with the outer edge
rising in a slanting direction above the inner
edge. This, however, soon begins to wear
down until both surfaces are level, and the
mark, which was originally long and narrow,
becomes shorter, and wider, and fainter. At
six months the four nippers are beginning to
wear to a level. The annexed cut will conv
some idea of the appearance of the teeth at
twelve months. The four middle teeth are evi-
dently level—the corner ones becoming so. The
mark in the two middle teeth is wide and faint;
in the two next teeth it is darker, and longer,
and narrower; and in the corner teeth it is
darkest, and longest, and narrowest.

We may now speak of the back teeth, or grinders. They will not guide
us far in ascertuining the age of the animal, for we cannot easily inspect
tnem ; but there are some interestin g particulars connected with them. The
foal is born with two grinders in eae]} jaw, above and below, or they appear
within three or four days afier the birth; and before the expiration of a
month they are succeeded by 2 third, more behind. The grinders are, like
the cutting teeth, covered with enamel on the sides, but not on the top,
though several portions of enamel enter into their substance. They have a
great deal more to do than the nippers, and are employed in grinding
down the hardest portion of the food ; pature has, therefore, made an
additional provision for their strength and endurance.

This cut represents a grinder sawn across. It seems to be a most irre-

’
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gular and intricate machine ; but the explana-
tion of it is not difficult. The tooth is formed
and prepared in cavities within the jaw-bones.
A delicate membranous bag, containing a jelly-
like substance, is found, in the unborn animal,
in a little cell within the jaw-bone. It assumes,
by degrees, the form of the tooth that is to
appear, and then the jelly within the membrane
begins to change to bony matter ; and a hard
and beautiful crystallization is formed on the membrane without, and so
we have the cutting tooth covered by its enamel. 1In the formation, how-
ever, of each of the grinders of the horse, there are originally five of these
membranous bags in the upper jaw, and four in the lower, filled with jelly.
This jelly by degrees, gives place to bony matter, which is thrown out by
little vessels penetrating into it, and is represented by the darker portions
of the cut with central black spots. The crystallization of enamel can be
traced around each, and so there would be five distinct bones or teeth.
A third substance, however, is now secreted, (which is represented by
the white spaces,) and is a powerful cement, uniting all these distinct
bones into one body, and making one tooth of the five: this being done,
another coat of enamel spreads over the sides, but not the top, and the
tooth is completed. By no other contrivance could we have the grinding
tooth capable, without injury and without wearing, to rub down the hay,
and oats, and beans, which constitute the stable-food of horses. The teeth
of the animal who lives on flesh, and the upper part of whose teeth alone
are covered with this enamel, and even the nipping teeth of the horse, with
the simple well of enamel running a certain way down their centre, would
soon be rubbed down and destroyed. It is necessary to have columns of
enamel penetrating through the whole substance of the tooth. There is
another advantage ;—the bony matter, and the cement by which the dif-
ferent sheils are united, and which occupy the spaces between the columns
of enamel, soon begin to wear away, while the enamel remains; and
thenece results the irregular surface of the grinding teeth, being that kind
of surface which itis necessary for them to possess, in order to effect the
purpose for which they were intended.

The grinders in the lower jaw, having originally but four of these bags or
shells, are smaller, and narrower, and more regular, than the upper ones.
"They are not placed horizontally in either jaw ; but in the lower, the higher
side is within, and shelving gradually outward; in the upper jaw the
higher side is without, shelving inward, and thus the grinding motion is
most advantageously performed. There is also an evident difference in
- the appearance and structure of each of the grinders, so that a careful ob-
server could tell to which jaw every one belonged, and what situation it
occupied—but we should depart from the object of our work if we entered
‘into these minutize.

At the completion of the first year, a fourth grinder usually comes up, and
the yearling has then, or soon afterwards, six nippers, and four grinders
above and below in each jaw, which, with the alteration in the appearance
of the nippers we have just described, will enable us to calculate preity
nearly the age of the foal, subject to some variations arising from the period
of weaning, and the nature of the food.

At the age of one year and a half, the mark in the central nippers will
be much shorter and fainter; that in the two other pairs will have under-
gone an evident change, and all the nippers will be flat.
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At two years all this will be more manifest. The accompanying cut
deserves attention, as giving an accurate representation of the nippers in
the lcwer jaw of a two year-old colt.

About this period a fifth grinder will push
out, and now, likewise, will commence ano-
ther process. The first teeth are adapted
to the size and wants of the young animal.
They are sufficiently large to occupy and
to fill the colt's jaws; but when the jaws
are expanded with the increasing growth of
the animal, the teeth are separated too far
from cach other to be useful, and another
and larger set is reguired. Evident provi-
sion is made for these, even before the eolt is
foaled. In cavities in the jaw, beneath the
first and temporary teeth, are to be seen the
rudiments of a second and permanent set. These gradually inerease, and
some with greater rapidity than others, and pressing upon the roots or
fangs of the first teeth, the consequence of this pressure is, not that the first
teeth are forced out, but the portion pressed upon gradually disappears ;
it is absorbed—taken up, and carried away, by numerous little vessels,
whose office it is to get rid of the worn out or useless part of the system.,
This absorption continues to proceed as the second teeth grow and press
upon their predecessors, until the whole of the fang is gone, and the crown
of the tooth, or that part of it which was above the gum, having no longer
firm hold, drops out, and the second teeth appear, larger and stronger,
and permanent. In a few instances, however, the second teeth do not rise
immediately under the temporary or milk teeth, but somewhat by their side ;
and then, instead of this gradual process of absorption and disappearance
from the point of the root upwards, the root being compressed sideways,
diminishes throughoat its whole bulk; the erown of the tooth dimi-
nishes with the root ; and the whole is pushed out of its place, to the fore-
part of the first grinder, and remains for a considerable time, under the
name of a wolf*s footh, causing swelling and soreness of the gums, and
frequently wounding the cheeks. These would be gradually quite absorbed,
but the process might be slow and the annoyance would be great; and
therelore it is proper to get rid of these diminutive teeth, either by punch-
ing them out, or drawing them as soon as they are perceived.

This change of teeth commences in those which earliest appeared, and,
therefore, the front or first grinder gives way at the age of two years, and
is succeeded by a larger and permanent tooth. Now, likewise, seriously
commences, in too many cases, the roguery of horse-dealers and breeders.
A colt rapidly increases in value, as his age and growth increase. A three-
year-old colt is worth twenty-five per cent. more than a two-year-old one;
and if a dealer has a strong and likely colt, that was dropped early in the
year, and whose form and points mizht deceive the unwary, he is anxions
to pass him if he can for a three-year-old. To accomplish this, he must
give him a three-year-old mouth; and between two years and a half and
three years, the two middle nippers are displaced, and succeeded by two per-
manent teeth.

During the period between the falling out of the central milk nippers,
and the coming up of the permanent ones, the colt, having a broken mounth,
mav have some difficulty in grazing. If he should fall away considerably
m condition, he should be fed with mashes and corn, or cut meat.

it
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This cut will represent a three year-
old mouth. The central teeth are larger
than the others, with two grooves in the
outer convex surface, and the mark is
long, narrow, deep and black ; and not
having yel atlained their full growth,
they are not so high as the others. The
mark in the two next nippers is nearly
worn out, and it is wearing away in
the corner nippers. Is it possible to

ive this mouth to an early two-year-
old ? The ages of all horses are reckoned
from May, but some are foaled even so
early as January, and being actually four
months over the two years, if they have been well nursed and fed, and are
strong and large, they may, with the inexperienced, have an additional year
put upon them. The central nippers are punched or drawn out, and the
others appear three or four months earlier than they otherwise would. In
the natural process, they could only rise by long pressing upon, and
causing the absorption of the first set. The first set mechanically oppose
their rising, and that opposition being removed, it is reasonable to imagine
that their progress will be more rapid. Three or four months will be
aained, and these three or four months may enable the breeder to term him
a late colt of a preceding year. To him, however, who is accustomed to
horses, (although it is long practice alone which could give this facility of
judgment,) the general form of the animal, the little development of the
forehand, the continuance of the mark on the next pair of nippers, its more
evident existence in the corner ones, some enlargement or irregularity
about the gums from the violence used in forcing out the teeth, the small
growth of the first and fifth grinders, and the non-appearance of the sixth
grinder, which if it is not through the gum at three years old, is swelling
under it, and preparing to gel through, any or all of these circumstances,
carefully attended to, will be a sufficient security against deception.

It is so unusual to look at the teeth in the upper jaw of a young horse,
that the dealer who wishes to give a false appearance of age, frequently
confines his operation to the lower jaw, and, in consequence of this, when
the teeth of the lower jaw are thus made to push out, they are still below
the gum in the upper jaw, although, in the natural process, they are cut a
little sooner in the upper than in the lower jaw. It may, therefore, be
good policy always to examine both jaws.

A horse then at three years old ought to have the central permanent
nippers growing—the other two pairs wasting—six grinders in each jaw,
above and below—the first and fifth molars level with the others, and the
sixth protruding. The sharp edge of the new incisors, although it could
not be well expressed iu our cut, will be very evident when compared with
the neighbouring teeth

As the permanent nippers grow, and press upon the teeth at their side,
those teeth will begin gradually to diminish. Not only will the mark
be wearing out, but the crowns of the teeth will be considerably smaller.

- AL three years and a half, or between that and four, the next pair of
nippers will be changed, and the mouth at that time cannot be mistaken.
The central nippers will have attained nearly their full growth; a vacuity
will be left where the second stood, or they will begin to peep above the
gum,—and the corner ones will be diminished in breadth—worn down—
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externally it has a rounded prominence, with a groove on either side, and
within it is evidently hollowed. Our readers need not be told that from the
rising of the corner nipper the animul changes its name—the colt becomes
a horse, and the filly a mare.

At five years the horse’s mouth is
almost perfect. The corner nippers
are quite up, with the long deep mark
irregular on the inside ; and the other
nippers bearing evident tokens of in-
creasing wearing. T'he tush is much
grown ;—the grooves have almost, or
quite disappeared ; and the outer sur-
face is regularly convex :—it is still as
concave within, and with the edge
mearly as sharp as it was six months
before ; the sixth molar is quite up,
and the third molar is wanting. This
last circumstance, if the general ap-
wuf the animal, ‘and particularly before, and the wearing of the
centre mippers, and the growth and shape of the tushes, be likewise care-
fully attended to, will prevent deception, if a late four-year-old be attempted
to be substituted for a five, The nippers may be brought up a few months
before their time, and the tushes a few weeks, but the grinder is with
difficulty displaced. 'The three last grinders and the tushes are never shed.

At six years the mark on the centre
nippers is worn out. There will still
be a difference of eolour in the centre
of the tooth. The cement filling the
\ hole made by the dipping in of the
| enamel will present a browner hue
il than the other part of the tooth, and
¥ it will be evidently surrounded by an
{ edge of enamel, and there will even
remain a little depression in the centre,
and also a depression round this case
of enamel ; but the deep hole in the
‘centre of the teeth, with the blackened
surface -which it presents, and the

' elevated edge of enamel, will have
disappeared. Persons not much accustomed to horses have been sadly
puzzled here. They expected to find a plain surface of an uniform colour,
and knew not what conclusion to draw when there was both discolouration
and irregularity.

In the next incisors the mark is shorter, broader, and fainter ; and in the
sorner teeth the edges of the enamel are more regular, and the surface
is evidently worn. The tush has attained its full growth, being nearly or
quite an inch in length, convex ‘outward, concave within, tending to a
point, and the extremity somewhat curved. The third grinder is fairly up,
and all the grinders are level. '

_Nﬂh or perhaps at a Pperioa of six months before, the horse may be
said to have a perfect mouth. All the teeth are produced, fully grown,
and have hitherto sustained mo muterial injury. During these important
*hanges of the teeth the animal has suffered less than could be supposed
ossible.  With children, the period of teething is fraught with danger,
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Dogs are subject to convulsions, and hundreds of them die, from the irri-
tation caused by the cutting or shedding of their teeth; but the horse
appears to feel little inconvenience. The gums and palate are occasionally
comewhat hot and swollen, but the slightest scarification will remove this.
The teeth of the horse are more necessary to him than those of the other
animals are to them. The child may be fed, and the dog will bolt his
victuals, but the food of the horse must be well ground down, or the nutri-

At seven years, the mark, in the way
in which we have described it, is wora
out in the four central nippers, and
fast wearing away in the corner teeth;
and the tush is beginning to be altered.
It is rounded at the point; rounded
\J at the edges ; still round without ; and

/ beginning to get round inside.

At eight years old, the mark is gone
from all the bottom nippers ; the tush
is rounder in every way; and the
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% mark is now said to be out of the
== mouth. There is nothing remaining

Y
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in the bottom nippers which can after-
wards clearly shew the age of the
horse, or justify the most experienced
examiner in giving a positive opinion.
B Dishonest dealers have been said
/A& to resort to a method of prolonging

~\W| the mark in the lower nippers. 1t is
bishoping, from the mame of
2 the scoundrel who invented it. The
_ horse of eight or nine years old is
/ g=>thrown, and with an engraver's tool
€ _/a lole is dug in the now almost plain
/ surface of the corner teeth, and in
shape and depth resembling the mark
in a seven-year-old horse. The whole

is then burned with a heated iron, and a permanent black stain is left: the
next pair of nippers are sometimes lightly touched. An ignorant man
would very easily be imposed on by this trick ; but the irregular appearance
of the cavity, the diffusion of the black stain around the tushes, the sharp=
ened edges and concave inner surface of which can never be given again, |
and the marks on the upper nippers, together with the general conforma-
tion of the horse, can never deceive the careful examiner. .
Horsemen, after the horse is eight years old, are accustomed to look t
the nippers in the upper jaw, and some conclusion has been drawn from
the appearances which they present. It cannot be doubted that the mark
remains in them some years after it is obliterated from the nippers in the |
lower jaw ; because the hard substance, or kind of cement, by which the
pit or funnel in the centre of the tooth is occupied, does not reach so high,
and there is consequently a greater depth of tooth to be worn away in order
to reach it; and because the upper nippers are not so much exposed to
fiiction and wear as the under. The lower jaw alone is moved, and pressed
forcibly upon the food: the upper jaw is without motion, and has only to

resist that pressure.
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There are various opinions as to the intervals between the disappearance
of the marks from the different cutting teeth. Some have averaged it at
two years, and others at one. We are inclined to adopt the latter opinion,
and then the age would be thus determined : at nine years the mark will
be worn from the middle nippers—from the next pair at ten, and from all
the upper nippers at eleven. During these periods the tush is likewise
undergoing a manifest change: it is blunter, shorter, and rounder. In
what degree this takes place in the different periods, long and most favour-
ahle opportunities for observation can alone enable the horseman to decide,
or rather we believe that the tush alone will not enable us to form a very
accurate judgment.

~ The tushes are exposed to but little tear and wear. The friction against
them must be slight, proceeding only from the passage of the food by
them, and from the motion of the tongue, or from the bit; and their altera-
tion of form, although generally as we have described them, is frequently
uncertain. The tush will sometimes be blunt at eight, and remain pointed
at eighteen ; and occasionally, according to the direction which they take,
or degree in which they rub against each other, the tushes on the different
sides will present an apparent variation of one or two years. The upper
tush, although the latest in appearing, is soonest worn away.

Are there any circumstances to guide our judgment after this? There are
those which will prepare us to guess at the age of the horse, or to approach
within a few years of it, until he becomes very old: but there are none
which will enable us accurately to determine ; and the indications of age
must now be taken from the shape of the upper surface of the nippers.
At eight, they are all oval, the length of the oval running across from tooth
to tooth: but as the horse gets older, the teeth diminish in size, and they
at first diminish in width, and not in thickness. They become a little
apart from each other, and their surfaces are rounded. At nine, the centre
nippers are evidently so,—at ten, the others begin to have the oval shor-
tened. At eleven, the second pair of nippers are quite rounded, and at
thirteen, the corner ones have that appearance. At fourteen, the faces of
the central nippers become somewhat triangular. At seventeen, tney are all
so. At nineteen, the angles begin to wear off, and the central teeth are
again oval, but in a reversed direction, viz. from outward, inward ; and at
twenty-one, they all wear this form. This is the opinion of some conti-
nental veterinary surgeons, and Mr. Percival first presented them to us in
an English dress. We believe the statement is correct to a very con-
siderable extent, but we leave our readers to form their own judgment.

- It would be folly indeed to expect accuracy at this advanced age of the
horse, when we are bound to confess, that the rules we have laid down for
determining this matter at an earlier period, although they are recognised
by horsemen generally, and referred to in courts of justice, will not guide
us in every case. Stabled horses have the mark sooner worn out than
those that are at grass, and a crib-biter may deceive the best judge by one
or two years. The age of the horse, likewise, being uniformly calculated
from the 1st of May, it is sometimes exceedingly difficult, or almost im
possible, about that time, to determine whether the animal be a late foal of
one year, or an early one of the next., At nine or ten, the bars of the
mouth become less prominent, and their regular diminution will designate
increasing age. At eleven or twelve, the lower nippers change their ori-
ginal upright direction, and project forward or horizontally; and they
become yellow and covered with tartar. They are yellow, because the
teeth must grow to answer to the wear aud tear of them; but the enamel

L
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which covered their surface when they were first produced cannot be re-
paired, and that which wears this yellow colour in old age is the part
which, in youth, was in the socket, and therefore destitute of enamel.

The upper nippers become arched, and project over the lower ones,
wearing down the outer edge, and gradually making that the lowest, which
was at first considerably the highest.

The general indications of old age, inl:tependent of the teeth, are deep- ;

ening of the hollows over the eyes,—grey hairs. and particularly over the

eyes, and about the muzzle; thinness and hanging down of the lips;

sharpriess of the withers; sinking of the back; lengthening of the quar-

;Ers&; and the disappearance of windgalls, spavins, and tumours of every
ind.

Of the natural age of the horse we should form a very erroneous esti-
mate, from the early period at which he is now worn out anfl destroyed.
Mr. Blaine tells us of a gentleman, who had three horses, which died at the
ages of thirty-five, thirty-seven and thirty-nine. Mr. Cully mentions one
that received a ball in his neck, at the battle of Preston, in 1715, and which
was extracted at his death, in 1758 ; and Mr. Percival gives an account of
a barge horse that died in his sixty-second year.

There cannot be a severer satite on the English nation, than that, from
the absurd practice of running our race-horses at two and three years old,
and working others in various ways, long befure their limbs are knit, or
their strength come, and cruelly exacting from them services far beyond their
powers, their age does not average a sixth part of that of the last-mentioned
horse. The scientific author of the “ Animal Kingdom” declares, that
‘it may be safely asserted, that more horses are consumed in England, in
every ten years, than in any other country in the world, in ten times that
period, except those which perish in war.”

This point has with the English been too long considered as one ot mere
profit and loss ; and it has been thought to be cheaper to bring the young
horse early into work, and in a short time to exhaust his whole strength,
than to maintain him for a long period, and at a considerable expense,
almost useless. The matter requires much consideration, and we think
much reformation too.

DISEABES OF THE TEETH.

Of the diseases of the teeth in the horse, we know little. Carious or hol-
low teeth have oceasionally, but not often, been seen ; but the edges of the
arinders from the wearing off of the enamel, or the irregular growth of the
teeth, become rough, and wound the inside of the cheek ; it is then neces-
sary to adopt a summary it effectual method of cure, namely, to rasp
them smooth. Many bad ulcers have been produced in the mouth, by the
nerlect of this.

The teeth sometimes grow irregularly in length, and this is particularly
the case with the grinders, from not being in exact opposition to each
other, when the mouth is shut. The growth of the teeth still going on,
and there being no mechanical opposition to it, one of the back teeth, or a
portion of one of them, shoots up half an inch or more above the others.
Sometimes it penetrates the bars above, and causes soreness and ulce-
ration ; at other times, it interferes partially, or altogether, with the grind-
ing motion of the jaws, and the animal pines away without the czuse
being suspected. Here the saw should be used, and the projecting portion
reduced to a level with the other teeth. The horse which has once been

e N i’ .
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THE SALIVARY GLANDS.

In order that the food may be properly ground down to prepare it for
digestion, itis necessary that it should be previously moistened. The food
of the stabled horse, however, is dry, and his meal is generally concluded
without any fluid being offered to him., Nature has made a provision for

this. Ithas placed in the neighbourhood of the mouth, various glands, -

to secrete, and that plentifully, a limpid fluid, somewhat salt to the
taste: this fluid is conveyed from the glands into the mouth, by various
ducts in the act of chewing, and being mixed with the food, renders it
more easily ground, more easily passed afterwards into the stomach, and
better fitted for digestion.

The principal of these is the parotid gland (see cut, p. 119). Itis
placed in the hollow which extends from the root of the ear to the angle
of the lower jaw. A portion of it, g, is represented as turned up, to shew
the situation of the blood-vessels nnderneath. In almost every case of
cold, connected with sore throat, the parotid gland is enlarged, and is
immediately evident to the feeling and even to the eye. It is composed
of a great number of small glands connected together, and a little tube
proceeding from each, to carry off the secreted fluid. These tubes unite
in one common duct. At the letter %, the parotid duct is seen to
pass under the angle of the lower jaw, together with the submaxillary
artery, and a branch of the jugular vein, and they come out again at
w. At r, the duct is seen separated from the other vessels, climbing up
the cheek, and piercing it to discharge its contents into the mouth, oppo-
site to the second grinder. The quantity of fluil thus poured into the
mouth, from each of the parotid glands, amounts to a pint and a half in an
hour, during the action of chewing ; and sometimes, when the duct has been
accidentally opened, it has spirted ont to the distance of several feet.

The parotid gland sympathizes with every inflammatory affection of the
upper part of the throat, and therefore it is found swelled, hot, and tender,
in almost every catarrh or cold. The cold is to be attacked by the usual
means ; and a stimulating application, almost amounting to a blister, well
rubbed over the gland. will best subdue the inflammation of that body.

In bad strangles, and sometimes in violent cold, this gland will swell
to a great size and ulcerate, or an obstruction will arise in some part of the
duct, and the accumulating fluid will burst the vessel, and a fistulous ulcer
will be formed, very difficult to heal. A veterinary surgeon alone will be
competent to the treatment of either case ; and the principle by which he
will be guided, will be to heal the abscess in the gland as speedily as he
can ; or, if the ulcer be in the duct, either to restore the passage through
the duct, or to form a new oue, or to cut off the flow of the saliva by the
destruction of the gland.

The second source of the saliva is from the submaxzillary glands, or the
clands under the jaw. One of them is represented at s, p. 119. The sub-
maxillary glands occupy the space underneath, and between the sides of the
lower jaw, and consist of numerous small glands, each with its proper
duct, which unite together, and form on each side a common duct or
vessel, that pierces through the muscles at the root of the tongue, and opens
in little projections or heads, upon the Jrenum or bridle of the tongue,
about an inch and a half from the front teeth. When the horse has catarrh
or cold, these glands, like the parotid aland, enlarge. This often takes
place after strangles, and several distinct kernels are to be felt under the
,aw. We have already stated, that they may be distinguished from those
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swellines which accompany or indicate glanders, by their being larger,
senerally not so distinct, more in the centre of the channel or space
between the jaws, and never adhering to the jaw-bomes. The farriers
call them vives, and often adopt cruel and absurd methods to disperse
them, as burning them with a lighted candle, or hot iron, or even cuttin
them out. They will, in the majority of instances, gradually disperse, as
the disease which produced them subsides; or they will yield to slightly
stimulating embrocations; or, if they are obstinate in their continuance,
they are of no further consequence, than as indicating that the horse has
laboured under severe cold or strungles.

During catarrh or inflammation of the mouth, the little projections
marking the opening of these ducts on either side of the bridle of the tongue
are apt to enlarge, and the mouth under the tongue is a little red, and hot
and tender. The farriers call these swellings Barps or pars, and as soon
as they discover them, mistaking the effect of disease for the cause of it,
set to work to cut them close off. The bleeding which follows this opera-
tion somewhat abates the local inflammation, and affords temporary relief :
but the wounds will not speedily heal ; the saliva continues to flow from
the orifice of the duct, and running into the irregularities of the wound,
cause it to spread and deepen ; and even when it heals, the mouth of the
duct being frequently closed, and the saliva continuing to be secreted
by the submaxillary gland, it accumulates in the duct, until that vessel
bursts, and abscesses are formed, which eat deeply under the root of the
tongue, and long torment the poor animal, and when closed, after a great
deal of trouble, are very apt to break out again for months and years
afterwards.

All that is necessary with regard to these paps or barbs is to abate the
inflammation or cold which caused them to swell, and they will very soon
and perfectly subside. He who ever talks of cutting them out is not fit to
be trusted with a horse.

A third source of saliva is from glands under the tongue (the sublingual
glands), which open by many little orifices under the tongue, resembling
little folds of the skin of the mouth, hanging from the lower surface of
the tongue, or found on the bottom of the mouth. These likewise some-
times eunlarge, during cold or inflammation of the mouth, and then they
are called gigs, and bladders, and flaps in the mouth. They have the
appearance of small pimples, and the farrier is anxious to cut them off,
or burn them down. The better way is to let them alone, for in a few
days they will generally disappear. Should any ulceration follow them, a
little tincture of myrrh, or a =olution of alum, will readily heal them.

Beside these three principal sources of saliva, there are little glands to
be found thickly studded on every part of the mouth, cheeks, and lips,
which pour out a considerable quantity of fluid, to assist in moistening and
preparing the food.

Connected with these glands, and particularly with the submaxillary and
‘parotid glands, and being either an inflammation of them, or of the cellu-
lar substance around them, is :

THE STRANGLES.

This is a disease principally incident to young horses—usually appearing
between the fourth and fifth year, and oftener in the spring than in any
other part of the year. It is preceded by cough, and can at
first be scarcely distinguished from common cough, except that there is
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more discharge from the nostril, of a yellowish colour, nund with maiter,
but generally without smell ; and likewise a considerable discharge of mpy
fluid from the mouth, and greeter swelling than usual under the
This swelling increases with umgrtmn rapidity, amnmpmed by some |
and disinclination to eat, partly arising from the fever, but more from the p-alu
the animal feels in the act of chewing. There is considerable thirst ; but after
a gulp or two, the horse ceases to drink, yet is evidently demun of more.
In the attempt to swallow, and sometimes when not drinking, a er.:gn'mlswe
cough comes on, which almost threatens to suffocate the animal, and thence
probably the name of the disease. The tumour is about the centre of the
channel under the jaw, it soon fills the whole of the space, and i is e*ndent[
one uniform body, and may thus be distinguished from gianders, or th&
enlarged glands of catarth. At length the centre of it becomes more pro-
minent and softer, and it evidently contains a fluid. This ra idly i increases,
the tumour bursts, and a great quantity of pus is discharg As soon as
the tumour has broken, the cough subsides, and the horse speedily mends,
aithongh some degree of weakness may hang about him for a musidgmb]e
e,

Of the cause uf' the disease we can say but litile. Few horses, pos-
sibly none, escape its attack ; but, that attack having passed over, the animal
is free from it for the remainder of his life. Catarrh may precede, or may
predispose to the attack, and undoubtedly the state of the atmosphere has
much to do with it, for both its prevalence and its severity are connected
with certain seasons of the year and changes of the weather. There is no
preventive for the disease, nor do we believe that there is an{th_in.g- conta-
gious in it. There are strange stories told with regard to this ; but the expla-
nation of the malter is, that when several horses in the same farm or in
the same neighbourhood have had strangles at the same time, they have
been exposed to the same powerful but unknown exciting cause.

The treatment of strangles is very simple. As the essence of the disease
consists in the formation and suppuration of the tumour under the jaw
the principal, or almost the sole attention of the practitioner should be
directed to the hastening of these processes: therefore, as soon as the
wmour of strangles evidently appears, the part should be actively blis-
tered. Old practitioners used to recommend poultices, which, from the
thickness of the horse’s skin, must have very little effect, even if they could
be confined on the part; and from the difficulty and almnst 1mpuamh1ht1'
of this, and their gttﬂngt cold and hard, they must veaken the energies of
nature, and delay the ripening of the tumour. Fomentations are little more
effectual. A blister will not only secure the completlun of the process, but
hasten it by many days, and save the patient much pain and exhaustion ;
and it will produce another good effect—it will, previous to the npenmg
of the tumour, abate the internal inflammation and soreness of the throat,
and thus lessen the congh and wheezing.

As soon as the swelling is soft on the top, and evidently contains
maiter, it should be deeply and freely lanced. Itis a bad, although fre-
quent practice, to suffer the tumour to burst naturally, by whmh a
ulcer is formed, very slow to heal, and difficult of treatment. Ifthe incision
is deep and large enough, no second collection of matter will be formed :
and that which is already formed may be suffered to run out slowly, all
pressure with the fingers being avoided. The part should be kept clean,
and a little friar’s balsam daily injected into the wound.

The remainder of the treatment will depend on the symptoms. If there
is much fever, and evident affection of the chest, and which should care-
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back part of the mouth, forced against the soft palate, which giving, way, and
being raised upwards towards the entrance into the nose, prevents the food
from going that way. It passes to the pharynx, and the soft palate falling
down again, prevents its return to the mouth, and prevents, likewise, ex-
cept in extreme cases, the act of vomiting in the horse, Whatever is re-
turped from the stomach of the horse, passes through the nose, as the cut
will make evident.

The sides of the pharynx are lined with muscles which now begin power-
fully to contract, and by that contraction the bolus is forced in until it
reaches the gullet (10), which is the termination of the pharynx. Before,
however, the food reaches the gullet, it has to pass over the entrance into
the windpipe (8), and should any portion of it enter into that tube, much
nconvenience and danger might result ; therefore, this opening is not only
ined by muscles by which it may be closed at the pleasure of the animal,
but it is likewise covered by a heart-like elastic carlilage, the epiglottis (2),
with its back towards the pharynx, and its hollow towards the aperture.
The epiglottis yields to the pressure of the bolus passing over it, and lies
flat on the entrance into the windpipe, and prevents the possibility of any
thing entering into it ; and no sooner has the food passed over it, than it
rises again by its own elasticity, and leaves the upper part of the wind-
pipe once more open for the purpose of breathing. The voice of animals
is produced by the passage of air through this aperture, communicating
certain vibrations to folds of the membrane covering the part, and these
vibrations are afterwards modified in their passage through the cavities of
the nose. To understand the diseases of these parts, we must consider
the anatomy of the neck generally.

+*

Crarter IX.

THE ANATOMY AND DISEASES OF THE NECK AND NEIGHBOURING
" PARTS.

Tue neck of the horse and of every animal belonging to the class mam-
malia, except one species, is composed of seven bones, called verlebre,
moveable or turning upon each other (see cut, p. 63). They are connected
together by strong ligaments, and form so many distinet joints, in order to
give sufficiently extensive motion to this important part of the body. The
bone nearest to the scull is called the atlas, (see cut, p. 63, and g, p. 68,)
because, in the human being, it supports the head. In the horse, the head
is suspended from it. It is a mere ring-shaped bone, with broad projec-
tions sideway; but without the sharp and irregular processes which are
found on all the others. The pack-waz, or ligament, by which the head
is principally supported ( f; p. 68), and which is strongly connected with all
the other bones, passes over this without touching it, by which means the
head is much more easily and extensively moved. 'The junction of the

atlas with the head is the seat of a very serious and troublesome ulcer,

termed

POLL-EVIL.

From the horse rubbing and sometimes striking his poll against the
lower edge of the manger, or hanging back in the stall, and bruising the
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art with the halter; or from the frequent and painful stretching of the

izaments and muscles, by unnecessary tight reining, and occasionally,
we fear, from a violent blow on the poll, carelessly or wantonly inflicted,
inflammation come3 on, and a swelling appears, hot, tender, and painful.
We have just stated, that the ligament of the neck passes over the atlas, or
first bone, without being attached to it, and the seat of inflammation is be-
tween the lizament, and the bone beneath ; and being thus deeply situated,
it is serious in its nature and difficult of treatment. :

The first thing to be attempted is to abate the inflammation by bleeding,
physic, and the application of cold lotions to the parl. By these means
the tumour will sometimes be dispersed. This system, however, must not
be pursued too far. If the swelling increases, and the heat and tender-
ness likewise increase, matter will form in the tumour ; andthen our object
stil'! be to hasten its formation by warm fomentations, poultices, or
wimulating embrocations. As soon as matter is formed, which may
be known by the softness of the tumour, and before it has time to spread
around and eat into the neighbouring parts, it should be evacuated: and
now comes the whole art of treating poll-evil ; 1he opening into the tumour
must be so contrived that all the matter shall run out, and continue alter
wards to run out asit is formed, and not collect at the bottom of the uleer,
irritating and corroding it. This can be effected by a seton alone. - The
needle should enter at the top of the tumour, penetrate through its bottom,
and be brought out at the side of the neck, a little below the abscess. Without
any thing more than this, except frequent fomentation with warm water, to
keep the part clean, and to obviate inflammation, poll-evil, in its early stage,
will frequently be cured. If the ulcer has deepened and spread, and threatens
to eat into the ligaments of the joints of the neck, it may be necessary to
stimulate its surface, and perhaps painfully so, in order to bring it to a
healthy state, and dispose it to fill up ; and, in extreme cases, even the scald-
ing mixture of the farrier may be called into requisition. This, however,
will be ineffectual, except the pus or matter is enabled, by the use of setons,
perfectly to run out of the wound ; and the application of these setons will
require the skill and anatomical knowledge of the veterinary surgeon. In
very desperate cases, the wound may not be fairly exposed to the action of
our caustic applications, without the division of the ligament of the neck,
by which we have described the head as being almost entirely supported.
This, however, may be done with perfect safety, for although the ligament
is carried on to the occipital bone, and some strength is gained by this
prolongation of it, the main stress is on the second bone; and the head
will continue to be supported, although the lizament should be divided
between the second bone and the head. The divided lizgament will soon
unite again, and its former usefulness will be restored when the wound is
healed. .

The second bone of the neck is the dentafa, having a process like a
tooth, by which it forms a joint with the first bone. In the formation of
that joint, a portion of the spinal marrow, which runs through 4 canal in
the centre of all these bones, is exposed, or covered only by ligament ; and
by the division of the marrow at this spot, an animal is instantly and hu-
manely destroyed. The operation is called pithing, from the name (the pith)

- g'ven by butchers to the spinal morrow.
* The other neck, or rack-bones, as they are denominated by the farrier,
B, p. 63, are of a strangely irregular shape, yet bearing considerable resem-
blance to each other. They consist of a central bone, perforated for the pas-
sage of the spinal marrow, with a ridge on the top, for the attachment of the
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ligament of the neck, and four irregular plates or processes from the sides,
for the attachment of muscles; at the base of one of which, on either side,

are holes for the passage of large arteries and veins. At the upper end of
~ each, is a round head or ball, and at the lower end, a cavity or cup, and
the head of the one being received into the cup of the other, they are
united together, forming so many joints. They are likewise joined toge-
ther by lizaments from these processes, as well as the proper ligaments of -
the joints, and so securely, that no dislocation can take place between any
of them, except the first and second, the consequence of which would be
the immediate death of the animal.

The last, or seventh bone, has the elevation on the back or top of it con-
tinued into a long and sharp prolongation (a spinous process) ; and is the
beginning of that ridze of hones denominated :ﬁ withers (see cut, p. 63) ;
and as it is the base of the column of neck-bones, and there must be great
pressure on it from the weight of the head and neck, it is curiously con-
trived to rest upon and unite with the two first ribs, which also we shall
presently describe as being very peculiarly and strongly construgted.

THE MUSCLES AND FROFPER FORM OF THE NECK.

The bones which we have just mentioned serve as the frame-work to which
are attached numerous muscles concerned in all the motions of the head
and neck. The power of the ligament of the neck is precisely adapted to
the weight of the head and neck. They are supported by it, without mus-
cular aid, and without fatizue to the animal ; but to raise the head higher,
or to lower it, or to turn it in every direction, a complicated system’ of
muscles was necessary. Those, whose office it is to raise the head, are most
numerous and powerful, and are placed on the upper and side part of the
neck. Our cut, p. 119, gives a few of them.

¢ marks a tendon common to two of the most important of them, the
splenius, or splint-like muscle, and the complerus major, or larger compli-
cated muscle. The splenius constitutes the principal bulk of the neck
above, arising from the ligament of the neck all the way down it, and
going to the processes of all the
bones of the neck, but the first,
and flat tendons running from
the upper part of it, to the first
bone of the neck, and to a pro-
cess of the temporal bone of the
head. Its action is sufficiently
evident, namely, very powerfully
to elevate the head and neck.
The principal beauty of the neck
depends on this muscle. It was
admirably developed in the
horse of whose neck the an-
nexed cut gives an accurate de-
lineation.

If the curve were quite regu-
lar from the poll to the withers,
we should call it a perfect neck.
It is rather a long neck, and
we do not like it the less for
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Iq the carriage horse, a neck that is not half concealed by the collar
m i e, so far as appearance goes ; and it is only the horse with
a neck of tolerable length, that will bear to be reined up, so as to give
thq part that arched and beautiful appearance which fashion demands,
It is no detriment to the riding horse, and there are few horses of extraor-
speed, which have not the neck rather long. The race horse at the
m&g his speed not only extends it as far as he can, that the air-passages
may be as straight as he can make them, and that he may therefore be able
to breathe more freely, but the weight of the head and neck, and the effect
increasing with their distance from the trunk, add materially to the rapidity
of the animal’'s motion, by throwing his weight considerably forward. It
has been said, that a horse with a long neck will bear heavy on the hand.
We do not believe that either the length of the neck, or even the bulk of
the head, has any influence in causing this. They are 'bn::th counterbalanced
by the power of the ligament of the neck. The sefting on of the head is
most of all connected with heavy bearing on the hand, and a short-necked
horse will bear heavily, because, from the thickness of the lower part of the
neck, consequent on its shortness, the head cannot be rightly placed. The
head and neck, however, should be proportioned to each other. A short
head on a long neck, or a long head on a short neck, wonld equally offend
the eye,

Connected with this sp/enius muscle, and partly produced by it, we would
direct the attention of the reader to the thickness and muscularity of the neck
in this cut, as it springs from the shoulders; the height at which it comes
out from them, forming nearly a line with the withers; and the manner in
which it tapers as it ap {]rﬂﬁﬂh&ﬁ the head, and this muscle diminishing in
size. The neck of a well formed horse, however fine at the top, should be
museular at the bottom, or the horse to which it belongs will generally be
weak and worthless. Necks devoid of this muscularity are called loose
necks by horsemen, and are always considered a very serious objection to
the animal. If the neck be thin and lean at the upper part, and be other-
wise well-shaped, the horse will usually carry himself well and the head
will be properly curved for beauty of appearance, and ease of rldmg.
When an instance to the contrary occurs, it is to be traced to very im-
proper management, or to the space between the jaws being unnaturally
small.
 The splenius muscle, although a main agent in raising the head and
neck, may be too large, or covered with too much cellular substance or fat,
and give an appearance of heaviness or even clumsiness to the neck.
This peculiarity of form constitutes the distinction between the perfect
horse and the mare, and also the gelding, unless castrated at a very late
period. Horses with thick, heavy crests are usually slow and sluggish.

This tendon, ¢, belongs also to another muscle, which make sup the prin-
eipal bulk of the lower part of the neck, and is called the complexus major,
or larger cpmp'lmated muscle. It arises partly as low as the transverse pro-
cesses of the four or five first bones of the back, and from the five lower
bones of the neck; and the fibres from these various sources uniting
together, form a yery large and powerful muscle, the largest and strongest
in the neck. As it appmnches the head, it lessens in bulk, and terminates
partly with the splenius in this tendon, but is principally inserted into the
back part of the occipital bone, by the side of the ligament of the neck.
In our cut, p. 154, almost its whole course can be distinctly traced. Its
office is to raise the pm:l: and elevate the head; and being inserted
into such a part of the occiput, it will more part:culaﬂy protrude the nose,
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while it raises the head. Its action, however, may be too powerful ; it
may be habitually so, and then it may produce deformity. The back of
the head being thus pulled back, aud the muzzle protruded, the horse
cannot by possibility carry his head well; he will become what is techni-
cally called a star-gazer ;—heavy in hand, boring upon the bit, and unsafe.
To remedy this, recourse is had, and in the majority of cases without avail,.
to the martingale, against which the horse is continually fighting, and -
which is often a complete annoyance to the rider. Such a horse is almost
useless for harness.

Inseparable from this is another sad defect, so far as the beauty of the
horse is concerned ;—he becomes ewe-necked ;—he has a neck like a ewe—
not arched above, and straight below, until near to the head, but hollowed
above and projecting below ; and the neck rising low out of the chest, even
lower sometimes than the points of the shoulders. There can scarcely be
anything more unsightly in a horse. The head of such a horse can never be
got down; and the bearing rein of harness must be to him a source of
constant torture.

Among the muscles employed in raising the head, are the complexus
minores, smaller complicated, and the reeti, straight, and the oblique
muscles of the upper part of the neck, and belonging principally to the two
first bones of the neck, and portions of which may be seen under the tendon
of the splenius ¢, and between it and the lizament a.

Among the muscles employed in lowering the head, some of which are
given in the same cut, is the sterno-maxillaris, d, belonging to the breast-
bone, and the upper jaw. It can likewise be traced, although not quite
distiuctly, in the cut, page 154. It lies immediately under the skin. It
arises from the cartilage projecting from, or constituting the front of the
breast-bone, (H, p. 63), and proceeds up the neck, of no great bulk or
strength ; for when the weight of the head is so nicely balanced by the
power of the ligamest, .alittle addition to that weight will pull it down ;
whereas, the muscles that raise the head must necessarily have very great
strength, for they will have all its weight to support. About three-
fourths of its length upward, it. changes to a flat tendon, which is seen
(d, p. 119) toinsinuate itself between the parotid and submaxillary glands,
in order to be inserted into the angle of the lower jaw. Itis used in
bending the head towards the chest.

Anotier muscle, the termination of which is seen, is the levator fumeri,
raiser of the shoulder, . This is a much larger muscle than the last,
because it has more duty to perform. It rises from the back of the head
and four first bones of the neck and the lizament of the neck, and is
carried down to the shoulder, mixing itself partly with some of the muscles
of the shoulder, and finally continued down to and terminating on the
humerus (J, p. 63). Itsoffice isdouble: if we suppose the horse in action,
and the head and neck fixed points, the contraction of this muscle will
draw forward the shoulder and arm: if the horse be standing, and
the shoulder and arm be fixed points, this muscle will depress the head
and neck.

Little more of a practical nature could be said of the muscles of the
neck, although they would be proper and interesting studies for the ana-
tomist ; and therefore we will only observe that they are all in pairs. One
of them is found on each side of the neck, and the office which we
have attributed to them can only be accomplished when both act together;
but supposing that one alone of the elevating muscles should aet, the head
would be raised, but it would at the same time be turned towards that side.
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If one only of the depressor muscles were to act, the head would be bent
down, but it would likewise be turned towards that side. Then it will he
easily seen that by this simple method of having the muscles in pairs, pro-
vision is made for every kind of motion, upwards, downwards or on etther
side, for which the animal can possibly have occasion.

This is the proper place to speak of the mane, that long hair which
covers the crest of the neck, and adds so much to the beauty of the ani-
mal. It sometimes grows to a considerable length. There is a horse
in the king's stables, the hair of whose mane is more than a yard in
length ; and it is said that a horse was once exhibited with a mane three
or four yards long. The mane is apt to become entangled, if it be not
regularly combed. The teeth of the comb should be large, and sufficiently
far apart. There never can be occasion to pull the mane, as grooms are
too much accustomed to do, tugging it out in little parcels. It will then
never lie smooth. A strong comb, with only two or three teeth in it, will
keep it sufficiently thin and smooth.

THE BLOOD-VESSELS OF THE NECK.

Running down the inner part of the neck are the principal blood-vessels
going to and returning from the head, with the windpipe and gullet.
Our cut could not give a view of the arferies which carry the blood from
the heart to the head, because they are too deeply seated. The external
arteries are the carotid, of which there are two. They ascend the neck on
either side, close to the windpipe, until they have reached the middle of
the neck, where they somewhat diverge, and lie more deeply; they are
covered by the sterno-maxillaris muscle, which we have just deseribed ;
and are separated from the jugulars by a small portion of museular sub-
stance. Having reached the larynx, they divide into two branches, the
external and the internal ; the first goes to every part of the face, and the
second, to the brain.

The vertebral arteries run through canals in the bones of the neck, sup-
plying the neighbouring parts as they climb, and at length enter the seull
at the large hole in the occipital bone, and ramify on and supply the brain.

We can conceive few cases in which it would be either necessary or
justifiable to bleed from an artery. Even in mad-staggers the bleeding is
more practicable, safer, and more effectual, from the jugnlar vein than from
the temporal or any other artery. If an artery be opened in the direction
in which it runs, there is sometimes very great difficulty in stopping the
bleeding ; it has even been necessary to tie the vessel in order to accomplish
this purpose. If the artery be cut acvoss, its coats are so elastic that the
two ends are immediately drawn apart under the flesh on each side, and
are thereby closed ; and after the first gush of blood no more can be ob-
tained.

THE VEINS OF THE NECK,

The external veins which return the blood from the head to the
heart are the jugulars. The horse has but one on either side. The
human being and the ox have two. It is the prmcmpal vessel by which the
bleod is conveyed from the head. The Jugular is said to take its rise from
the base of the scull; it then descends, receiving other branches in its
way towards the angle of the jaw, and behind the parotid gland; and
emergmg fmmthat, as seen at ¢, p. 120, and being united to a large
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branch from the face, it takes its course down the meck. Veterinary
surgecns and horsemen have agreed to adopt the jugnlar, a little way
below the union of these two branches, as the place for bleeding ; and a
very convenient one it is; for it is easily got at, and the vessel is large.
Of the manner of bleeding, and the states of constitution and disease in

which it is proper, we shall speak hereafter, confining ourselves at present .

to an occasional econsequence of bleeding, namely,

INFLAMMATION OF THE VEIN.

It is usual and proper, after bleeding, to bring the edges of the eut carefully
together, and to hold them in contact by inserting a pin through the skin,
with a little tow twisted round it. In ninety-nine cases out of a hundred
the wound quickly heals, and gives no trouble; but in a few instances,
from using a blunt instrument, or a dirty or rusty one; or striking too hard,
and bruising the vein with the thick part of the fleam; or pulling the skin
too far from the neck, and suffering some blood to insinuate itself into
the cellular texture; or neglecting to tie the horse up for a little while,
and thereby enabling him to rub the bleeding place against the manger,
and tear out the pin; or from the animal being worked immediately
afterward, and the collar pressing the blood against the orifice; or the
reins or the bridle rubbing against it; or having several blows clumsily
given, and a large and ragged wound made; or from some disposition to
inflammation about the horse, for the bleeder is not always in fault, the
wound does not heal. The edges of it separate, and are swelled and red ;
a discharge of thin bloody fluid proceeds from the cut, followed perhaps
in a few days by matter; the neck swells, and is hot and tender; the vein,
particularly above the wound, is hard and cordy; the cordiness of the
vein increases more and more upward ; and little abscesses begin to form
about the original wound. This is sometimes a very serious case, for
the inflammation continues to spread upwards, and destroys the horse. It is
easy to imagine why it spreads upward, because the blood has run off below
the wound, and nothing remains there to irritate ; but the vein becoming
thickened in its coats, and diminished in its capacity, and at length quite
closed by the inflammation, the blood descending from the head, and press-
ing upon the closed part, will coagulate; and that clot of blood will gra-
dually increase, and the obstruction, and the inflammation produced by that
obstruction, will increase, and that necessarily upward. '

Human surgeons say that inflammation of a vein spreads fowards the
heart. In the horse, and we will venture to say in every animal, it
spreads in the direction in which the coagulation is formed, and that in
the jugular must be upward, although from the heart. In the veins of
the arm and leg it will likewise spread upward, and then fowards the heart,
because the coagulation takes place in that direction.

The application of the hot iron to the orifice of the wound will sometimes
stimulate it, and cause its edges to unite. When this fails, and the swelling
is large, and abscesses have formed, it is for the veterinary surgeon to
decide how far he will introduce setons into them, or inject a canstic liguid,
or dissect out the diseased portion of the vein.

Should the vein be destroyed, the horse will not be irreparably injured ;
and perhaps, at no great distance of time, scarcely injured at all ; for nature
is ingenious in making provision to carry on the cirenlation of the blood.
All the vessels conveying the blood from the heart to the different parts of
the frame, or bringing it back again to the heart, communicate with each
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other by so many channels, and in such various ways, that it is impossible
by the closure or loss of any one of them materially to impede the flow of
the vital current. If the jugular be destroyed, the blood will circulate
through other vessels almost as freely as before.

THE WINDPIPE.

In the fore part of the throat (b, p. 68) is placed a curiously constructed
tube, extending from the back part of the mouth to the lungs, and designed
for the conveyance of air to and from these organs. The windpipe of
the horse is composed of nearly sixty rings of cartilage, connected together
by strong and elastic ligaments. The rings are broad in front, narrowing
behind, and there overlapping each other, so as to be capable of consider-
able extension and contraction ; and across the posterior part run strong
muscular fibres, which give to that portion of the tube a power of action,
depending not indeed on the will, but on sympathy with other parts
concerned in breathing.

This singular and beautiful mechanism deserves serious attention. It is
necessary for the comfort, and even the existence of the animal, that this
air-tube should be free from compression, and always open; and it is
atltached to the neck, long, and capable of the most varied molion. Would
any tube composed of an uniform substance, however elastic, maintain its
form and size amidst all these complicated motions? When the horse is
browsing, the windpipe is an inch or more longer than when the neck is
arched ; there is, therefore, the ligamentous substance between the ecircular
rings, which will lengthen the tube when required, and immediately con-
tract to its former dimensions when the force that caused the elongation is
removed. When the head is bent, and the neck is arched, and in various
positions of the neck, a portion of the windpipe is violently pressed upon ;
therefore there are the cartilaginous rings—cartilaginous that they may
yield to pressure, and immediately recover their form when the pressure is
removed ; and lapping over each other, that the difference of calibre or size
in the tube may be as great as the necessities of the animal may occa-
sionally require, and muscular at the back, that all these powers of elasti-
city may be exerted to the fullest extent. The cartilaginous rings, again,
are broad and strong in front where danger may threaten, and softer and
more yielding behind, where the bones of the neck afford secure protection.

The windpipe is lined by a membrane, likewise curiously contrived. It
is smooth and plain in front under the broad cartilaginous rings, and where
little change of dimension can take place ; but behind, it is puckered into
several folds, running down the wingpipe, and not across it, and adapting
itself easily to any change in the size of the tube.

Then it is easy to imagine that the windpipe of a good horse should be
large to admit the passage of a greater quantity of air; and in horses from
which speed is required, as ia the blood-horse, the windpipe is compara-
tively larger than in other breeds devoted to slower work,

The windpipe should project from the neck. It should be as it were
detached from the neck, for two important reasons ; first, that it may easily
enter between the channels of the jaw, so that the horse may be reined up
without suffering inconvenience ; and, next, that being more loosely attached
to the neck, it may more readily adapt itself to the changes required, than
if it were enveloped by fat or muscle, to a certain degree unyielding : there-
fore, in every well-formed neck, and it will be seen in the cut, (p. 154,)
is indispensable that the windpipe should be prominent and loose on the
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at once presents itself in the continued and painful pressure on these parts,
caused by reining in the carriage-horse, and teaching him to bear himself
well. We have seen the larynx, and that portion of the windpipe imme-
diately beneath it, flattened, and bent, and twisted in the stransest way,
which could not have been produced by disease, but by mechanical in-
jury alone. The mischief is usvally done with young horses. The arched
neck and elevated head of the carriage-horse is an unnatural position,
from which the animal, most habituated to it, is eazer to be relieved.
Horse-breakers, and coachmen, and carters, should be made to understand,
that when the horse’s head is first confined by the bearing rein, great gen-
tleness, and care, and caution, are necessary. Injury must be done if the
throat be violently pressed upon, and especially when it is exposed to addi-
tional danger, from the impatience of the animal, unused to controul, and suf-
fering pain. The head of the riding-horse is gradually brought to its proper
place by the hands of the teacher, who skilfully increases, or relaxes the pres-
sure, and humours and plays with the mouth ; but the poor carriage-horse is
confined by a rein that never slackens, and his nose is bent in at the expense
of the larynx and windpipe, and the injury is matertally increased, if the head
be not naturally well set on, or if the neck be thick, or the jaws narrow.

The shape of the larynx and wind-pipe will occasionally be altered, if
they be thus squeezed between the jaws, and the bones of the neck ; or the
muscles which expand the opening into the windpipe for the purpose of
natural breathing, and especially of quick and hurried breathing, will be so
compressed, that they will be incapable of full action, and by degrees will
lose the power of action, even when not pressed upon, and, in fact, become
palsied ; and therefore, the opening not being sufficiently enlarged during
the rapid breathing of the animal, moving with speed, the air will rush
vio ently through the diminished aperture, and the sound termed roaring
wil be produced.

It is a common opinion that crib-biting frequently terminates in roaring.
There is nothing in crib-biting that can possibly lead to roaring; but
there is a method adopted to cure erib-biting, than which nothing can be
more likely to produce it: we mean the straps which are so tightly buckled
round the upper part of the neck, and which must compress, and some-
times distort or paralyse the larynx.

The habit of eoughing a horse, to ascertain the state of his wind, is an
occasional cause of roaring. The larynx or trachea is violently and pain-
fully squeezed in this operation; and the violence being often repeated, in-
flammation and injury may ensue.

The treatment of roaring is very unsatisfactory. If we have been correct
in our account of the nature and cause of the disease, a cure seems to be
perfectly out of the question. If it arise from a distorted larynx, there is
no mechanical contrivance that can restore the natural and perfect strue-
ture ; if froma band or ring of lymph diminishing the size of the passage,
we know not by what means that can be removed ; or if the muscles of the
larynx be palsied, we know not the stimulus that can rouse them again to
action, or the manner in which that stimulus is to be applied.

In the early stage of the disease, whetlier it proceed from violent pressure
on the part by improper curbing, or be connected with, or consequent on
catarrh or strangles, or the enlargement of some neighbouring part, inflam-
mation will be present, and we shall be justified in having recourse to those
measures which will abate inflammation. Bleeding will not be improper
if roaring is the consequence of previous disease ; it will be indispensable,
if it be connected with present disease of the chest. The degree to which
the bleeding should be carried will depend on the degree of general or Jocal
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In neglected fistulous withers the ulcer may be larger and deeper, and
more destructive than in poll-evil. It may burrow beneath the shoulder-
blade, and the matter may appear at the point of the shoulder or the
elbow ; or the bones of the withers may become carious,

WARBLES, SITFASTS, AND SADDLE GALLS.

On other parts of the back, tumours and very troublesome ulcers may
be produced by the same cause. The little tumours resulting from the
pressure of the saddle are called warbles, and when they ulcerate they fre-
quently become sitfusts. The ulcer has a portion of callous skin in the
centre of it, resembling leather in its appearance, and so closely adhering
as not to be separated without great force or absolute dissection; and
hence the name given to this peculiar ulcer. Warbles are too often but
little regarded. They will frequently disappear without medical treatment,
but they will, at other times, degenerate into sitfasts, If it be practicable,
the horse should have rest, or, at all events, the stuffing of the saddle shiould
be so contrived that every degree of pressure be removed from the part:
then goulard and vinegar or brine should be frequently applied for the
purpose of dispelling the enlargement. *Should this prove ineffective, and
the sitfast appear, let it by no means be torn out, but apply a mild blister
which will cause it speedily to separate ; and then let the wound be dressed
with Friar's balsam, or Furner's cerate, or both.

For saddle galls there is no better application than strong salt
and water, mixed with a fourth-part of tincture of myrrh. Common
sense and common humanity would suggest the necessity of chambering
the saddle and the collar, and not suffering the animal, with sore places
as broad as the hand, to be unnecessarily tortured by the rubbing of the
rough and hardened stuffing.

THE RIBS.

The ribs constitute the sides of the chest. They are usually eighteen on
ecither side, and, in a few instances, nineteen or twenty. They are crooked
or twisted in their fizure, but so united to the spine by a true joint, the
head of each rib being received between the bodies of two of the bones of
the back, that they form so many arches, differing in roundness in ditferent
horses. The first rib (@) is placed at the base of the column of the
neck, and is short and strong in order to support the weight and pressure
of the head and neck, and to be a fixed point for the other ribs to act upon
in expanding and contracting the chest. The second is longer and straight,
to assist in the same office, and to sustain the stress which arises from the
suspension of the trunk between the shoulders. The other ribs (¢) have
the arched form which we have described. The lower extremity of the rib
is attached to or composed of cartilage, a yielding elastic substance, to
enable the ribs to be more easily moved by the muscles of respiration, and
to bring them back again to their natural sitvation and shape when the
muscles cease to act. These cartilages are received into, and constitute
Joints with the sfernum or breast-bone, formed almost in the shape of the
prow of a ship (¢), and with a projection of cartilage at each end. The pro-
jection beforeis evident to the eye in the living horse, and is called the point
of the breast. This is oceasionally injured by blows, or by the pressure of
the collar, and first a tumour, and then an ulcer is formed which is very apt
to become fistulous, and must be treated like poll-evil or fistulous withers.
The breast-borie is in the colt composed of six bones, which in the full-
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where it is found there can be little materially wrong. The most con-
venient place to feel the pulse, is at the lower jaw, (p. 119) a little
hehind the spot where the submaxillary artery and vein, and the parotid
duct, come from under the jaw. There the number of pulsations will be
easily counted, and the character of the pulse, a matter of fuily equal im-
portance, will be clearly ascertained. Many horsemen put the hand to
the side. They can certainly count the pulse there, but they can do no-
thing more. We must be able to press the artery against some hard body,
as the jaw-bone, in order to ascertain the manner in which the blood flows
throngh it, and the quantity that flows.

When the pulse reaches fifty or fifty-five, some degree of fever may be
apprehended, and proper precaution should be taken. Seventy or seventy-
five will indicate a somewhat dangerous state, and put the owner and the
surgeon not a little on the alert. Few horses long survive a pulse of one
hundred, for by this excessive action the energies of nature are speedily
worn out.

Some things, however, should be taken into account in forming our
conclusion from the frequency of the pulse. Exercise, a warm stable, fear,
will wonderfully increase the number of pulsations.

When a careless, brutal fellow goes up to a horse, and speaks hastily to
him, and handles him roughly, he adds ten baats per minute to the pulse;
and will often be misled in the opinion he may form of the state of the
animal. A judicious person will approach the patient gently, and pat and
sooth him, and even then the circulation, probably, will be little disturbed ;
and he should take the additional precaution of noting the number and
quality of the pulse, a second time, before he leaves the animal,

If a quick pulse indicate irritation and fever, a slow pulse will likewise
characterise diseases of an opposite character. It accompanies the sleepy
stage of staggers, and every malady connected with deficiency of nervous
energy.

The heart may not only be excited to more frequent, but also to more
violent action. It may contract more powerfully upon the blood, which
will be driven with greater force through the arteries, and the expansion
of the vessels will be greater and more sudden. Then we have the hard
pulse,—the sure indicator of considerable fever, and calling for the imme-
diate and free use of the lancet.

Sometimes the pulse may be hard and jerking, and yet small. The
stream though forcible is not great. The heart is so irritable, that it contracts
before the ventricle is properly filled. The practitioner knows that this
shews a dangerous state of disease. It is an almost invariable accompani-
ment of inflammation of the bowels.

A weak pulse, when the arterial stream flows slowly, is caused by the
feeble action of the hearl. It is the reverse of fever, and expressive of
debility.

The oppressed pulse is when the arteries seem tobe fully distended with
blood ; there is obstruclion somewhere, and the action of the heart can
hardly force the stream along, or communicate pulsation to the current.
“his is the case in sudden inflammation of the lungs. They are overloaded
and gorged with blood, which cannot find its way through their minute
vesfels.  This accounts for the well-known fact of a copious bleeding in-
creasing a pulse previously oppressed. A portion being removed from the
distended and choked vessels, the remainder is able to flow on.

There are many other varieties of ihe pulse, which it would be tedious
here to particularise, and we will conclude our remarks on it by observing,
that, during the act of bleeding, its state should be carefully observed,
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contradictory. The heat of the part very naturally and properly led
to the application of cold embrocations and lotions. Heat has a strong
tendency to equalize itself, or to leave that substance which has a too great
quantity of it, or little capacity to retain it, for another which has less of
it, or more capacity to retain it. Hence the advantage of cold applications,
by which a great deal of the unnatural heat is speedily taken away from the .
inflamed part. The foot labouring under inflammation is put into cold
water; or the horse is made to stand in water or wet clay, and various
cold applications are used to sprains. The part is wetted with diluted
vinegar or goulard, or salt and water. We believe that when benefit is
derived from these applications, it is to be attributed to their coldness alone,
and that water, and when especially cooled below the nalural temperature,
is quite as good as anything else. An ounce of nitre dissolved in a pint
of water, will lower the temperature of the fluid many degrees; but the
lotion must be applied immediately after the ‘salt has been dissolved ; and
it should be applied in such a way that the inflamed part may be fully ex-
posed to the process of evaporation. While the fluid is converted into
vapour, by the heat of the skin, a considerable degree of cold is produced.
Let the limb or the part have the full benefit of this, by being uncovered.
A bandage may be afterwards applied to strengthen the limb, but during
the continuance of active inflammation it will only confine the heat of the
part, or prevent the part from benefiting by the salutary influence of the
cold produced by the evaporation of the water.

Sometimes, however, we resort to warm fomentations, and if benefit he
derived from their use, it is to be traced to the warmth of the fluid, and
not to any medicinal property in it; and warm water will do as much good
to the horse who has so thick a skin, as a decoction of chamomile, or marsh-
mallow, or even of poppy heads, or any nostrum that the farrier may re-
commend. Fomentations increase the warmth of the skin, and open the
pores of it, and promote perspiration, and so lessen the tension and swelling
of the part, assuage pain, and relieve inflammation. Fomentations, to
be useful, should be long and frequently employed, and at as great a
degree of heat as can be used without giving the animal pain. Poultices
are nothing but more permanent, or longer-continued fomentations. The
part is exposed to the influence of warmth and moisture for many hours
or days without intermission, and perspiration being so long kept up,
the distended vessels will be wvery materially relieved. The advantage
derived from a poultice is attributed to the heat and moikture, which, by
means of it, can be long applied to the skin, and it should be composed of
materials which will best afford this heat and moisture. The bran poultice
of the farrier will therefore be objectionable. It is never perfectly in con-
tact with the surface of the skin, and it becomes nearly dry in a few hours,
and then is injurious. Linseed-meal is a much better material for a
poultice ; it will remain moist for twenty-four hours. The poullice is
easily made, by pouring hot water on the meal, a little at a time, and
moulding it well with the hand until the cataplasm attains its proper con-
sistence.

It is often very difficult to decide when a cold or a hot application is to be
used, and no general rule can be laid down, except that in cases of super-
ficial inflammation, and in the early stage, cold lotions will be preferable ;
but when the inflammation is deeper seated, or fully established, warm
fomentations may be most serviceable.

Stimulating applications are frequently used in local inflammation. We
have shewn the aciion of a blister in hastening the suppuration of the
twinour of strangles. When the inflammation is deeply scated, a stimulat-
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ing application fo the skin will cause some irritation and inflammation
there, and lessen or sometimes remove the original one; hence the use of
rowels and blisters in inflanimation of the chest. Inflammation to a high
degree cannot exist in parts so near to each other. If we excite it in one,
we shall abate it in the other, and also by the discharee which we establish
from the one, we shall lessen the determination of blood to the other.

With one caution we will dismiss this part of our subject; stimulating
and blistering applications should never be applied to a part already in-
flamed. We shall not put out a fire by heaping more fuel upon it. Hence
the mischief which the farrier often does by rubbing his abominable oils
on a recent sprain, hot and tender. Many a horse has been ruined by this
absurd treatment. Wihen the heat and tenderness have disappeared by the
use of cold lotions or fomentations, and the leg or sprained part remains en-
larged, or even bony matter threatens to be deposited, we may be justified
in exciting inflammation of the skin by a blister, in order to rouse the
deeper seated absorbents to action, and enable them to take up this de-
posit ; but we would again state it as a principle that, except to hasten the
natural process and effects of inflammation, a blister, or stimulating appli-
cation, should, in the treatment of the horse, never be applied to a part
already inflamed

FEVER

Fever is general increased arterial action, either without any local affec-
tion, or in consequence of the sympathy of the system with inflammation
in some particular part.

The first is pure fever. Some have denied that it exists in the horse,
but they must have been strangely careless observers of the diseases of
that animal. "The truth of the matter is, that the usual stable management
and general treatment of the horse are so absurd, that various parts of him
are rendered so liable to take on inflammation, that pure fever will exist but a
very little time without degenerating into inflammation of these parts.
The lungs are so weakened by the heated and foul air of the ill-ventilated
stable, and by sudden changes from almost iusufferable heat to intense
cold; and the feet are so injured by hard usage and injudicious shoeing,
that, sharing from the beginning in the general vascular excitement which
characterises fever, they soon become excited far beyond other pertions of
the frame ; and that which commenced as fever becomes inflammation of
the lungs or feet. Pure fever, however, is sometimes seen, and runs its
course as fever.

It begins frequently with a cold or shivering fit, although this is not
essential to fever. The horse is dull, unwilling to move, with a staring coat,
and cold legs and feet. This is succeeded by warmth of the body; unequal
distribution of warmth to the legs; one hot, and the other three cold, or
some unnaturally warm, and others unusually cold, although not the
deathy coldness of inflammation of the lungs; the pulse quick, soft, and
often indistinet ; breathing somewhat laborious ; but no cough, or pawing, or
looking at the flanks. The animal will scarcely eat, and is very costive

hile the state of pure fever lasts, the shivering fit returns at nearly the
same hour every day, and is succeeded by the warm one, and that often
by a very slight sweating one ; and this goes on for several days until local
inflammation appears, or the fever gradually subsides. No horse ever
died of pure fever; if he is not destroyed by inflammation of the lungs, or
feet, or bowels succeeding to the fever, he gradually recovers.

What we have’ said of the treatment of local inflammation will suffi-
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slight degree quickened and shortened. In other cases, the symptoms are
those of common fever, catarrh, or distemper; and the characteristics of
true inflammation of the lungs appear late and unexpectedly. The cold
leg and ear, the quickened, not deepened inspiration, the disinclination
to lie down, and the anxious countenance, will always alarm the experi-
enced observer. :

Whatever may be the state of the pulse at first, it soon becomes op-
pressed, irregular, indistinet, and at length almost impereeptible. The
heart is labouring in vain to push on the column of blood with which the
vessels are distended, and the flow of which is obstructed by the cloggzed-
up passages of the lungs. The legs and ears, which were cold before, be-
come more intensely so—it is a clayey, deathy coldness. The mouth soon
participates in it, and the breath too. The bricht red of the nostril fades
away, or darkens to a livid purple. The animal grinds his teeth. He still
persists in standing, although he often staggers and almost falls ; at length
he drops, and after a few struggles dies.

The duration of the disease is singularly uncertain. It will oecasionally
destroy in less than twenty-four hours, and then the lungs present one con-
fused and disorganised mass of blackness, and would lead the inexperienced
person to imagine that long inflammation had gradually so completely
broken down the substance of the lungs. Such a horse is said to die rotten,
and many attempts have been made to prove that he must have been un-
sound for a great while, and probably before he came into his last owner's
possession, and some expensive law-suits have been instituted on this
ground. Let our readers, however, be assured, that this black, decom-
posed appearance of the lungs proves no disease of long standing, but
inflammation intense in its nature, and that has very speedily run its
course. 'The horse has died from suffocation, every portion of the lungs
being choked up with this black blood, which has even broken into and
filled all the air-cells by means of which it should have been purified.

More frequently the disease lasts a little longer. The lungs are suffi-
ciently pervious for some blood to be transmitted ; but the inflammation is
too great to be subdued, or proper means have not been taken to subdue
it; and it runs its usual eourse, and proceeds to actual mortification, and
the lungs are found net only black, but putrid. This, too, would prove recent
and viclent inflammation, and not any old and unsuspected disease.
This termination would be indicated, a day or two before the death of
the animal, by the stinking breath, and the offensive discharge from the
nose.

A frequent, and to the practitioner and the owner a most annoying ter-
mination of inflammation of the lungs, is dropsyin the chest. The disease
seems to be subdued ; the horse is more lively ; his appetite returns ; his
lees and ears become warm; and those about him are deceived into the
belief that he is doing well : nay, the most skilful surgeon is sometimes
deceived. The anxiety to save his patient makes him hope the best,
although the coat continues unhealthy, there is a yellow discharge from
the nostril, the pulse is irregular, and the horse is frizhtened if sud-
denly moved, and especially if his head be considerably raised in the act of
drenching, and he rarely or never lies down. Many days or some weeks will
pass on, with these contradictory and unsatisfactory appearances; and a
judgment of the result can only be formed by balancing them against each
other. Atlength the patient shivers, the old symptoms return, and he very
soon dies. On opening him, both sides of the chest are found nearly filled
with fluid, impeding the pulsation of the heart, and the expansion of the
lungs, and destroying the horse by suffocation.



INFLAMMATION OF THE LUNGS. 185

Although the life of the horse may be saved, the consequences of inflam-
mation of the lungs may often materially lessen, or even destroy the useful-
ness of the animal. As in many external inflammations considerable thicken-
ing of the part long remains, so a deposit of the coagulable portion of the
blood may be left in the substance of the lungs, oceupying the place of
many of the air-cells, and preventing the contraction and closing of others.
This produces the peculiarity of breathing, almost incompatible with speed
or continuance, called thick wind ; and frequently precedes broken wind,
when, from the violent action of the lungs, and that action thus impeded by
the obstruction we have described, some of the air-cells become ruptured.
Too frequently, considerable irritability remains in the membrane lining
the air-cells, and in other portions of the air-passages, and a cough is
established, which, from its continuance, and the difficulty of its removal, is
called chronic cough. We have already considered inflammation of the
lungs, as one of the causes of roaring.

The treatment of inflammation of the lungs must evidently be of the
most decisive kind. We have to struggle with a disease intense in its cha-
racter, and we must attempt radically to cure, and not merely to palliate it.
We must look to the future usefulness of the horse, and not to the pos-
sibility of his being enabled to drag on an existence almost uncomfortable
to himself. Supposing the attack to have just commenced, the horse should
be bled, not only until the pulse begins to rice, but until it afterwards
begins to flutter or to stop, or the animal is evidently fuint. The effect of
the bleeding, and not the quantity of the bleod taken, should be rezarded ;
for the inflammation being subdued, the lost blood will soon be supplied
again. This is one of the cases in which it is absolutely necessary that
the surgeon, or the owner, should stand by with his finger on the pulse,
and mark the effect that is produced. If, six hours afterwards, the horse
continues to stand stiff, and heaves as quickly and as laboriously as before,
and the legs are as intensely cold, and the membrane of the nose as red,
the bleeding should be repeated, until the same effect again follows.
In the majority of cases the inflammation will be now subdued. A third
bleedine may, however, sometimes be necessary, but must not be carried
to the same extent, for it is possible, by too great evacuation of blood, to
subdue not merely the disease, but the powers of nature. If, after this,
the legs become cold, and the heaving returns, and the membrane of the
nose reddens, and the horse persists in standing, bleedings to the extent
of two or three quarts will be advisable, to prevent the re-establishment of
the disease. 1In all these bleedings, let not the necessity of a broad shoul-
dered fleam or lancet, and a full stream of blood be forgotten. These are
circumstances of far more importance than is generally imagined. The
appearance of the blood will be some guide in our treatment of the case.
"The thickness of the adhesive buffy, vellow-coloured coat, which in a few
hours will appear on it, will mark with some degree of accuracy the extent
of the inflammation ; but let it be remembered, that only which existed at
the time of the bleeding. Not regardless of the appearance of the blood,
but not putting too much faith in it, we must look to the horse to deter-
mine how far that inflammation may have been diminished, or a repetition
of the bleeding be necessary.

When the b%eeﬂing has evidently taken effect, we must consider by what
means we may further abate, or prevent the return of the inflammation,
We should blister the whole of the brisket, and the sides, as high up as
the elbows. Blisters are far preferable to rowels. They act on a more ex-
tensive surface ; .they produce a great deal more inflammation ; and they
are speedier in their action,









188 THE HORSE.

from the stable to grass will equally give rise to disease of the lungs. Tt
is generally the effect of our erroneous system of management.

We shall presently state the symptoms by which inflammation of the
lungs may be distinguished from catarrhal fever. It may be distinguished
from inflammation of the bowels by the pulse, which, in the latter disease,
is small and wiry ;—by the membrane of the nose, which is not then so
much reddened ;—by the indications of pain, as kicking at the belly, :
ing, and rolling ; by his eager scraping of the litter, and by the belly being
painful to the touch, and also hot, when the bowels are inflamed.

PLEURISY.

Hitherto we have spoken of inflammation of the substance of the lungs;
but inflammation may attack the membrane covering them and lining the side
of the chest (the pleura), and be principally or entirely confined to that mein-
brane. This is termed prEURISY. The causes are the same as in inflam-
mation of the substance of the lungs, and the symptoms are not very dis-
similar, The guiding distinction will be the pulse. As the blood in this
disease still traverses the lungs without obstruction, we have not the op-
pressed pulse, but rather the hard, full pulse characteristic of inflamma-
tion ; the extremities are cold, but not so cold ; the membrane of the nose
intensely red in the former disease, because it is a continuation of the in-
flamed lining of the air cells of the lungs, is here but little reddened, because
there is no connexion between them; if the sides are pressed upon in
plevrisy pain will be felt, which the horse will express by a kind of grunt, and
which is easily explained by the pressure being applied so close to the seat
of disease. The manner of standing, however, will remain the same, and
the obstinacy of standing the same, and the extension of the neck, and
the protrusion of the nostril. After death the pleura of the ribs and the
lungs will exhibit stripes or patches of inflammation, and the chest will be
generally filled with serous fluid.

Copious bleeding is indicated here, as in inflammation of the substance
of the lungs. Blisters and sedative medicines must likewise be resorted to.
The only important difference is, that aperients may be administered with
more safety than in the former disease. Puncturing of the chest to give
escape to the fluid that is thrown out in it may be attempted. It caunnot
do harm, but it has very seldom saved or much prolonged the life of the
animal.  If the operation be attempted, it should be as soon as the presence
of the fluid is suspected, and the means by which this may be ascertained
we have already described. The opening should be effected with the com-
mon trochar used for tapping in dropsy in the human being, and should be
made between the eighth and ninth ribs, and close to the cartilages, Diu-
retic medicines combined with tonics should be administered.

CATARRH, OR COMMON COLD.

This is a complaint of frequent occurrence, generally subdued without
much diffienlty, but often becoming of serious consequence if neglected.
It is accompanied by a little increase of pulse; a slight discharge from the
nose and eyes ; a coat somewhat roughened ; a diminution of appetite, and
cough sometimes painful and frequent. A little warmth, a few mashes,
and some doses of the medicine recommended under inflammation of the
lungs, will speedily effect a cure. Should the cough be very painful and
obstinate, it may be necessary to bleed ; but then the disease is degenerating
inte bronchitis or catarrhal fever.
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neither of these appearances could be observed, the lining of the cells has
exhibited evident marks of inflammation, so that absolute pain pnmwl
the full expansmn or contraction of the lungs,

Thick-wind is often the forerunner of broken-wind. It is easy to lmdu'-
stand this: for if so much labour is necessary to contract the air-cells, and
to force out the wind, and the lungs work so rapidly and so vielently in’
effecting this, some of the cells, weakened by disem, will probably i;“
ruptured.

Of the treatment of thick-wind we have little to say. Attention to diet,
and the prevention of the overloading of the stomach, and the avoidance
of exercise soon after a meal, may in some degree palllate the disease, and
so may constant exercise, carried to the extent of the horse’s power, without
too much distressing him. The eapability of exertion will thus daily im-
prove, and the breathing of the horse will become freer and deeper. This
i1s the process of training a horse either for the chase or the course; and
this constitutes all the difference between a horse that has been well and
one that has been badly trained.

BROKEN-WIND

This is easily distinguished from thick-wind. In thick-wind the breathing
is rupid and laborious, but the inspiration and expiration are equally so
and occupy precisely the same time, In broken-wind the inspiration is
performed by one effort; the expiration by two, which is plainly to be
distinguished by observing the flanks, and which occupies double the
time. The reason of this may easily be stated. Broken-wind is the
rupture or running together of some of the air-cells. When the lungs are
expanded, the air will rush in easily enough, and one effort of the muscles
of respiration is sufficient for the purpose; but when these cells have run
into each other, the cavity is so irregular, and contains so many corners
and blind pouches that it is exceedingly difficult to force it out again, and
two efforts are scarcely competent fully to effect it.

This disease is also accompanied by a dry and husky eough of a peculiar
sound, which cannot easily be described, but is recognised by every one
accustomed to horses. It is the consequence of thick-wind, and of those
alterations of structure consequent on inflammation. 1If a portion of the
lung be lost to the animal, and the same quantity of pure blood must be
supplied, while there is not the same surface to supply it, it is easy to sup-
pose that, in the violent efforts which such a horse is compelled to make,
some of the cells may be broken.

Broken wind may, however, occur without much previous disease. Sup-
pose a horse to be a gross feeder, and to have filled his stomach with
straw and hay, and provender that occupies a great bulk, and contains little
nourishment, the lungs are squeezed into a less than the natural compass.
Let the horse be now suddenly and smartly exercised ; more blood must
be purified, and in the violent effort to accomplish this, some of the cells
give way. Therefore we do not find broken-winded horses on the race-
course, for although every exertion of speed is required from them, their
food lies in small compass, and the stomach is not distended, and the
lungs have room to play, and care is taken that their exertion shall be
required when the stomach is nearly empty. Carriage and coach horses
are seldom broken-winded, unless they bring the disease to their work, for
they too live principally on corn, and their work is regular, and care is
taken that they shall not be fed immediately before their work. The
majority of horses thus affected come from the stables of those for whose
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THE STOMACH,

Which is found on the left side of the belly, lying upon the large intestines
its fore part close to the liver ; and its left side in contact with the diaphragm,
This situation of the stomach will at once explain the reason why a horse

is so much distressed, and sometimes irreparably injured if worked hard -

immediately after a full meal. The stomach must be displaced and driven
back in the belly by every contraction of the diaphragm’ or act of inspira-
tion ; then in proportion to the fulness of the stomach will be the weight to
be overcome, and the labour of the diaphragm, and the exhaustion of the
animal. If the stomach be much distended, it may be too weighty to be
forced sufficiently far back to make room for the quantity of air which the
animal in a state of exertion requires. Hence the frequency and labour of
the breath, and the quickness with which such a horse is blown, or, pos-
sibly, destroyed. Hence the folly of giving too full a meal, or too much
water before the horse starts on a journey or for the chase; and hence,
likewise, the absurdity and danger of that unpardonable custom of some
grooms to gallop the horse after his drink, in order to warm it in his belly,
and prevent gripes.

The horse was destined to be the servant of man, and to serve him at
all hours, and whether fasting or full: it would seem, therefore, that to
lessen the inconvenience or danger of the pressure of the stomach on the
diaphragm, a smaller stomach, in proportion to his size, is given to the horse
than to almost any other animal. The bulk of the horse, and the seryices
required of him, demand much nutriment ; and his nutriment is of such a
nature that it must occupy a very considerable space, yet his stomach, com-
pared with his bulk, is not half so large as that of the human being ; and
therefore, although he, like every other animal, feels inconvenience from

reat exertion immediately after a full meal, he feels not so much as other
animals, for his stomach is small, and a great proportion of what he eals
rapidly passes through it, and descends to a part of the intestines distant
from the diaphragm, and where the existence and pressure of the food
cannot cause him any annoyance.

CUT OF THE STOMACE.
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been known to be distended with air, but there are no characteristic symp-
toms by which this may be distinguished from distension by fuoﬂ, and
the treatment would be the same.

Of inflammation of the stomach in the horse, except from poisonous
herbs or drugs, we know little. It very rarely occurs, and then can with
difficulty be distinguished from inflammation of the bowels, and in both
diseases the assistance of a skilful veterinary surgeon is required.

Few horses are destroyed by the poisonous plants in our meadows.
Natural instinct teaches them to avoid those which would be injurious.
More are destroyed by the leaves of the yew than by any other vegetable
poison. A sleepiness, from which the animal can scarcely be roused, steals
over him, and he dies without any symptom of pain.—Ten grains of the
farina of the croton nut should be given, as soon as the poisoning is sus-
pected ; he should be drenched ]arge]y with equal parts of vinegar and thin
gruel, and the croton repeated in six hours, if it has not previously
operated.

The Water Dropwort, common in ditches and marshy places, is gene-
rally refused by horses ; but brood-mares, with appetite somewhat vitiated
from their being in foal, have been destroyed by it. The antidote would
be vinegar and gruel, and bleeding if there be inflammation.

The Water Parsley deserves not all the bad reputation it has acquired,
although, when eaten in too great quantities, it has produced palsy in the
horse, and which has been strangely attributed to a harmless beetle that
inhabits the stem.

Of the Common Hemlock and the W ater Hemlock we know no harm, so
far as the horse is concerned. We have repeatedly seen him eat the latter
without bad effects, but cows have been poisoned by it.

Of the mineral poisons we will mention ouly two. Arsenic was formerly
celebrated as a tonic and a destroyer of worms in the horse; and doses
sufficient to kill three or four men used to be daily administered, and
generally with impunity ; the dose has, however, in some cases been too
strong, and the animal has died. There are better tonies and vermifuges,
and the drog will pmbably soon be discarded from veterinary practice.
Corrosive sublimate is given internally, and often with advantage in farcy.
It is used externally to destroy vermin, to cure mange, and to dispose
deep and fistulous ulcers to heal. The symptoms of an over-dose of either
are loss of appetite, discharge of saliva from the mouth, pawing, looking
eagerly at the flanks, rolling, profuse perspiration, thready pulse, rapid
weakness, violent purging and straining, convulsions, and death.

The stomach will be found intensely inflamed, with patches of yet greater
inflammation. The whole course of the intestine will be mﬂamed, with
particular parts black and gangrenous.

The antidote, if it be nut too late to administer it, would be, for arsenic,
lime waler, or chalk and water, or soap and water, given in great quan-
tities with the stomach-pump; and for corrosive sublimate, the white of
eges mixed with water, or thick starch, orarrow-root. If the poisoning be

malicious, arsenic may be most readily detected by mixing a little of the fluid
taken from the intestines with a weak solution of blue vitriol, to which a little
hartshorn has been added—the mixture will gradually become green; or, if
a little of the more solid contents of the stomach or small intestines be
thrown on a red-hot iron, a smell of garlie will be perceived.

For corrosive sublimate there is a simpler test. Place a drop of the sus-
pected fluid on a sovereign, let the stem of a small key touch the sovereizn
while the handle is brought into contact with the drop, and the gold
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siderable size, d, and being destined to undergo a certain transformation,

it disengages itself from the cuticular coat, is carried into the villous pﬂl’-.

tion of the stomach with the food, passes out of it with the chyme, and is
at length evacuated with the dung.

The larva or maggot being thus thrown out seeks shelter in the ground,
contracts in size, and becomes a chrysalis or gruh in which state it lies
inactive for a few weeks, and then, bursting from its confinement, assumes
the form of a fly. The female, becoming impregnated, quickly deposits her
eggs on those parts of the horse which he is most hkel]r to huk nl:ui so the
species is perpetuated.

There are several plain conclusions from this hlaturj'. The bots cannot,
while they inhabit the stomach of the horse, give the animal any pain, for
they are fastened on the cuticular and insensible coat. They cannot stimu-
late the stomach and increase its digestive power, for they are not on the
digestive portion of the stomach. They cannot, by their roughness, assist
the trituration or rubbing down of the food, for no such office is performed
in that part of the stomach—the food s softened, not rubbed down. They
cannot be injurious to the horse, for he enjoys the most perfect health
when the cuticular part of his stomach is filled with them, and their pre-
sence is not even suspected until they appear atthe anus. They cannot
be removed by medicine, because they are not in that part of the stomach
to which medicine is usually conveyed ; and if they were, their mouths are
too deeply buried in the mucus for any medicine, that can safely be
administered, to affect them; and, last of all, in due course of time they
detach themselves, and come away. Therefore, the wise man will leave
them to themselves, or content himself with picking them off when they
collect under the tail and annoy the animal,

The smaller bot, fand g, is not so frequently found.

INTESTINES.

The food having been partially digested in the stomach, and converted
into chyme, passes through the pyloric orifice into the intestines

CUT OF THE INTESTINES.
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nutritive part of the food, and a yellow, pulpy substance, which becomes
the excrement. As these matters pass on by the motion of the intestines,
the separation becomes more complete; the chyle is gradually taken

by the mouths of these numerous little vessels, which are called the lacteals,
and at length the excrement alone remains.

The next portion of the small intestine is the Jejunum, so called, be-

cause it is generally empty. The passage of the food seems to be very
rapid through it. Itis smaller in bulk, and paler in colour, than the
duodenum.

To this succeeds the Ileum ; but there is no point at which it can be
said that the jejunum terminates, and the ileum begins, except, that the
latter is said to be about one-fifth longer than the former. The whole of
these small intestines will contain about eleven gallons of water.

At the termination of the ileum, d, commence the large intestines. The
first of them is the Cecum (blind), ¢, it has but one opening into it, and
consequently every thing that passes
through it, having reached the blind
or closed end, must return, in order to
escape. It is not a continuation of
the ileum, but the ileum pierces the
head of it, as it were, at right angles,
(d,) and projects some way into it,
and has a valve at its extremity, so
that what has traversed the ileum,
and entered the head of the eolon
whence the ceecum arises, cannot re-
turn into the ileum. Along the outside
of the coeecum run three strong bands,
ezch of them shorter than that intes-
tine, and therefore puckering it up,
and forming it into three sets of cells, as shewn in the accompanying
side cut. .

That portion of the food, then, which has not been taken up by the
lacteals or absorbent vessels of the small intestines, passes through this
valvular opening of the ileum, and a part of it enters the colon, while the
remainder flows into the ececum. Then, from this being a blind pouch,
and from the cellular structure of this pouch, the food must be detained
in it a very long time; and in order that, during this detention, all the
nutriment may be extracted, the ceecum and its cells are largely supplied
with blood-vessels and absorbents. It is principally the fluid part of the
food that seems to enter the ccecum. A horse will drink at once a great
deal more than his stomach will contain, or even if he drinks a less
quantity, it remains not in the stomach or small intestines, but passes on to
ihe ececum, and there is retained, as in a reservoir, to supply the wants of
the system. In his state of servitude the horse does not often drink more
than twice or thrice in a day, and the food of the stabled horse being
chiefly dry, this waler stomach is most useful to him. fhe cecum will
hold four gallons.

The greater portion of the food, and the more solid part of it, goes on to
the colon (g g). 'This is an intestine of exceedingly large dimensions; it
is capable of containing no less thai twelve gallons of liquid or pulpy food.
At its union with the ceecum and the ileum, although larger than the
latter intestine (1), it is of comparatively small bulk, but it soon swells
out to an enormous extent. It has likewise, in the greater part of its
course, three bands like the ceecum, which also divide it, internally, into the
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without the nausea which they produce ; but it causes more watery stools,
and consequently more debility.

LiINsEED 0IL is an uncertain but safe purgative, in doses from a pound
to a pound and a half. OwnIvE orn is more uncertain but safe ; and castor
oL, that mild aperient in the human being, is both uncertain and unsafe.
Epsonr saLTs are inefficacious, except in immense doses of a pound and a
half, and then not always safe.

The horse, and particularly the perfect horse, is occasionally subject to

HERNIA OR RUPTURE.

A portion of the intestine protrudes out of the cavity of the belly either
through some natural or artificial opening. In some ecases it may be
returned, but from the impossibility of applying a truss or bandage it soon
returns again. At other times the opening is so narrow, that the gut,
gradually distended by feces, or thickened by inflammation, cannot be
returned, and strangulafed hernia is then said to exist. The seat of hernia
is either in the scrotum of the perfect horse, or the groin of the gelding.
The causes are violent struggling when under operations, over-exertion,
kicks, or accidents. The assistance of a veterinary surgeon is here indis-
pensable,

THE LIVER.

Between the stomach ana the diaphragm, its right lobe or division in con-
tact with the diaphragm, the duodenum and the right kidney, and the
middle and left divisions with the stownach, is the liver. It is an irregn-
larly shaped, reddish-brown substance of considerable bulk, and performs
a very singular and important office.

We have already stated (p. 176) that the blood, which has been conveyed
to the different parts of the body by the arteries, is carried back to the
lieart by the veins; but that which is returned from the stomach and
intestines, and spleen, and pancreas, and mesentery, instead of flowing
directly to the heart, passes first through the liver. It enters by two large
vessels which spread by means of innumerable minute branches through
every part of the liver, As the blood traverses this organ, a fluid is sepa-
rated from it, called the bile. 'This is probably a kind of excrement, the
continuance of which in the blood would be injurious; but while this is
thrown off, another important purpose is answered ; the process of digestion
is promoted, and particularly by the bile changing the nutritive part of the
food from chyme into chyle, and separating it from that which, containing
little or no nutriment, is voided as excrement.

The bile, thus formed, is in most animals received into a reservoir,
the gall-bladder, whence it is conveyed into the duodenum (g, p. 202)
at the times, and in the quantities, which the purposes of digestion
require ; but the horse has no gall-bladder, and, consequently, the bile
flows into the intestine as fast as it iz separated from the blood. The
reason of this is plain; a small stomach was given to the horse, that the
food might quickly pass out of it, and the diaphragm and the lungs might
not be injuriously pressed upon, when we require his ntmost speed; and
that we might use him with little danger compared with that which would
" attach to other animels, even when his stomach is distended with food.
Then the stomach, so small, and so speedily emptied, must be oftener
replenished ; the horse must be oflener eating, and food must be oftener
passing out of his stomach ; and, consequently, there is no necessity for this
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reservoir. 'The ox occupiesa long time in filling his paunch, and it is only
during rumination that the food passes into the true stomach to be digested.
The meal of the dog is speedily swallowed. They need a gall-bladder to
contain the bile, which continues to be secreted when it cannot be used:
but to the horse, so frequently eating, it would be useless.

INFLAMMATION OF THE LIVER

Is a disease of rare occurrence in the horse. He is not exposed to the causes
which produce that complaint in other animals. Although his food is some-
times highly nutritive, the work which is exacted from him prevents it from
unduly stimulating this important organ; and when inflammation of the
liver does occur, it is with so much difficulty distinguished from that of
the bowels, that if yellowness of the eyes and skin are not present, even
the professional man is liable to he deceived.

Bleedinr from, or RUPTURE OF THE LIVER, is another disease of old
horses, and especially of those thut have been highly fed. It is generally
fatal, but of unfrequent occurrence; it is recognised by the frequent and
feeble pulse, the pawing and sighing of the animal, the coldness of the
extremities, whiteness of the eye and mouth, fulness of the belly, and
speedy debility. A veterinary surgeon is alone competent to give assistance
here.

JATUUNDICE,

Commonly called THE YELLOWS, is a more tractable disease, and a little
more frequent. It is the introduction of bile into the general circula-
tion, and which is usually caused by some obstruction in the ducts or
tubes which convey the bile from the liver to the intestines. The
horse, however, has but ene duct, through which the bile usually flows as
quickly as it is formed, and thereis no gall-bladder in which it can become
thickened, and even hardened into masses so hard as to be very appro-
priately called gall-stones. Jaundice does, however, occasionally appear
either from an increased flow or altered quality of the bile, or obstruction
even in this simple tube. The yellowness of the eyes and mouth, and of
the skin where it is not covered with hair, mark it sufficiently plainly.
The dung is small and hard ; the urine high coloured ; the horse languid,
and the appetite impaired.

It is first necessary to inquire whether this affection of the liver be not
the consequence of the sympathy of this organ with some other part; for,
to a very considerable degree, it frequently accompanies inflammation of
the bowels and the lungs. These diseases being subdued, jaundice will
disappear. If there be no other disease to any great extent, we must
endeavour to restore the natural passage of the bile by purgatives, not
consisting of large doses, lest there should be some undetected inflamma-
tion of the lungs or bowels, in either of which a strong purgative would
be dangerous; but given in small quantities, repeated at short intervals,
and until the bowels are freely opened. Two drachms ofaloes, and one of
calomel, given twice every day, will be as much as can at all times be
administered with safety. Bleeding should always be resorted to, regu-
lated according to the apparent degree of inflammation, and the occasional
stupor of the animal. Plenty of water slightly warmed, or thin gruel,
should be given; the horse should be warmly clothed, and the stable well
ventilated, but not cold. Carrots or green meat will be very beneficial.
Should the purging, when once excited, prove violent, we should be in no
haste to stop it, unless inflammation is beginning to be connected with
it, or the horse is very weak. 'TlLe medicine recommended under diarrheea
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may then be exhibited. A few slight tonics should be given when the
horse is recovering from an attack of strangles. Two drachms each of
gentian and chamomile, with one of ginger, will form a useful ball.

THE SPLEEN.

This organ, known commonly by the name of the melt, is a long, bluish-
brown substance, broad and thick at one end and tapering at the other,
lying along the left side of the stomach, and between it and the short ribs,
Itis of a spongy nature, divided into numerous little cells not unlike a
honey comb, and over which thousands of minute vessels thickly spread.
The particular use of this body has never been clearly ascertained ; for in
some cruel experiments it has been removed without apparent injury to
digestion, or any other function. It is, however, useful, at least occa-
sionally, or it would not have been given. It is perhaps a reservoir or
receptacle for any fluid that may be conveyed into the stomach more than
is sufficient for the purposes of digestion.

The spleen is sometimes very extraordinarily enlarged, and has been
ruptured ; but we are not aware of any symptoms by which this can be
discovered.

THE PANCREAS.

In the aomestic animals which are used for food, this organ is called the
sweetbread. It lies between the stomach and left kidney. It much
resembles in structure the salivary glands in the neighbourhood of the
mouth, and the fluid which it secretes is very like common saliva.- The
pancreatic fluid is carried into the intestines by a duct which enters at the
same aperture with that from the liver. Its use, whether to dilute the bile,
or the chyme, or to assist in the separation of chyme from the feculent
matter, has never been ascertained, but it is clearly employed in aiding the
process of digestion. .

We know not of any disease to which the pancreas of the horse is liable.

As svon as the belly of most of our domestic animals is opened, a mem-
brane is perceived spreading over all the contents of this cavity; it is
denominated

THE OMENTUM,

Or eawl. It is a doubling of the peritoneum, or rather consists -of four
layers of it. It has been supposed to be placed between the intestines
and the walls of the belly, to prevent concussion and injury during the
rapid movement of the animal. That, however, cannot be its principal use
in the horse, from whom the most rapid movements are required; for in
him it is unusually short, extending only to the pancreas, and a small
portion of the colon. Being, however, thus short, the horse is exempt
from a very troublesome and, occasionally, fatal species of rupture, when
a portion of the omentum penetrates through some accidental opening in
the covering of the belly.

The blood contains a great quantity of watery fluid unnecessary for the
nutriment or repair of the frame. There likewise mingle with it matters
which would be noxious if suffered to accumulate too much.

THE KIDNEYS

are actively employed in separating this water, and likewise carrying off a
substance which constitutes the peculiar ingredient in urine, called the
urea, and consists principally of that which would be poisonous to the
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animal. The kidneys are two large glandular bodies, ]l:\laced under the
loins, very much of the shape of a kidney bean. The right kidney is most
forward, lying under the liver; the left is pushed more bachward by the
stomach and spleen. A large artery runs to each, carrying not less than
a sixth part of the whole of the blood that circulates through the frame.
The artery divides into innumerable little branches most curiously compli-
cated and coiled upon each other; and the blood, traversing these convo

lutions, has its watery parts and others the retaining of which would be
injurious, separated from it.

The fluid thus separated varies materially both in quantity and composi-
tion, even during health., There is no animal in which it varies so much
as in the horse. There is no organ in that animal so much under our
command as the kidney; and no medicines are so useful, or may be so
injurious, as diuretics. In speaking of fever and inflammation of the lungs,
and indeed inflammation generally, we have recommended the use of nitre
and digitalis, not only on account of their febrifuge or sedative effects, but
because they act as diuretics. They stimulate the kidneys to separate more
agueous fluid than they otherwise would do, and thus lessen the guantity
of blood ; the quantity which the heart is labouring to circulate through
the frame, and the quantity which is determined or driven to a part already
overloaded. The main objects we have to accomplish in these diseases
is to reduce the forece of the circulation, and to calin the violence of excite-
ment ; and diuretics, by lessening the quantity of blood, ave vseful assist-
ants in accomplishing these purposes. It is, however, in the varieties of
_dropsy that their benefit is most evideni. The horse is more subject to
effusions of fluid in particular parts than any other domestic animal.
Swelled legs is a disease peculiar to him. The ox, the sheep, the dog, the
ass, and even the mule, have it very seldom; and for the removal of this
deposit of fluid in the cellular substance of the legs we have recourse to
diuretics. The kidneys are stimulated to separate more than the usual
quantity of water from the blood. In order to make up this deficiency in
quantity, the absorbents set to work, and they take up and pour into the
circulation the fluid which had been effused in the legs. The legs of many
liorses cannot be rendered fine, or kept so, without the use of diuretics;
nor can grease, often connected with these swellings, producing them or
caused by them, be otherwise subdued. We therefore rank diuretics
among the most useful of the veterinary medicines.

In injudicious hands, however, these medicines are sadly ahused,
Among the absurdities of stable management there is nothing so injurious
as the frequent use of diuretics. Not only are the kidneys, so often over-
excited, weakened, disposed to disease, but the whole frame becomes
debilitated, for the absorbents have carried away a great part of that which
was necessary to the health and condition of the horse, 1n order to supply
the deficiency of blood occasioned by the inordinate discharge of urine. There
15 likewise one important fact of which the groom or the horseman seldom
thinks ; that when he is removing these humours by the imprudent use of
diuretics, he is only attacking a symptom or a consequence of disease, and
not the disease itself. The legs will fill again, and the grease will return,
While the cause remains, the effect will be produced. We shall say more
of this when we treat particularly of these diseases of the extremities.

In the administration of diuretics there are two things to be chiefly attended
te. The first is that which seems to be contradictory, but the good effect
of which the testimony of every intelligent man will confirm—IUet the horse
have plenty to drink. Not only will inflammation be prevented, but the
operation of the medicine will be much promoted, If more water than
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usual be drunk, a great deal more will be evacuated. The next caution is,
that during the administration of a diuretic neither the clothing nor the
stable should be too warm, otherwise that which was intended to stimulate
the kidney will pass off by perspiration ; for it seems te be a law of the

frame, that what increases the discharge from the skin proportionably

lessens the action of the kidneys.

The best diuretic, and which given simply to promote an increased secre-
tion from the kidneys, supersedes every other, is turpentine; either the
common liquid turpentine in doses of half an ounce, and made into a ball
with linseed meal, and half a drachm of ginger; or, what is better, the
same quantity of powdered resin, with two drachms of linseed meal, and
half a drachm of ginger, formed into a mass with palm-oil. In cases
of inflammation or fever, nitre or digitalis should be used. The spirit of
n{i{!mus ether, cream of tartar, and balsam of capivi have some diuretic
elfect,

INFLAMMATION OF THE EIDNEY

Is no uncommon disease in the horse, and is more unskilfully and fatally
treated than almost any other. The early symptoms are those of fever
generally, but the seat of the disease soon becomes evident. The horse
looks anxiously round at his flanks ; stands with his hinder legs wide apart;
straddles as he walks; expresses pain in turning; shrinks when the loins
are pressed, and some degree of heat is felt there. The urine is voided in
small quantities, and frequently it is high-coloured, and sometimes
bloody. The attempt to urinate becomes more frequent, and the quantity
voided smaller ; until the animal strains painfully and violently, but the
discharge is nearly or quite suppressed. The pulseis quick and hard ; full
in the early stage of the disease, but rapidly becoming small, yet not losing
its character of hardness. These symptoms clearly indicate an affection of
the urinary organs; but they do not distinguish inflammation of the kidney
irom that of the bladder. The hand must be introduced into the rectum.
If the bladder be felt full and hard under the rectum, there is inflammation
of the neck of the bladder: if the bladder be empty, yet on the portion of
the intestines immediately over it there is more than natural heat and ten-
derness, there is inflammation of the body of the bladder; but if the
bladder be empty, and there isno increased heat or tenderness, there is
inflammation of the kidney.

Among the causes are improper food. There is no more frequent cause
than hay that has been mow-burnt, or oats that are musty. The farmer
should look well to this. Oats that have been dried on the kiln acquire a
diuretic property, and if horses are long fed on them, the continual excite-
ment of this organ which they produce will degenerate into inflammation.
Too powerful, or too-often-repeated diuretics produce inflammation of the
kildney; or a degree of irritation and weakness of that organ, that disposes
to inflammation from causes that would otherwise have no injurious effect.
It a horse is sprained in the loins, by being urged on, far or fast, by a
heavy rider, or by being suddenly pulled up on his haunches, the inflam-
mation of the muscles of the loins is often speedily transferred to the
kidneys, with which they lie in contact. Exposure to cold is another fre-
quent origin of this malady, especially if the horse be drenched with rain,
or the wet drips upon his loins; and more particularly, if he were previ-
ously disposed to inflammation, or these organs had been previously
weakened. For this reason, hacknev-coach horses and others, exposed to
the vicissitudes of the weather, and often fed on unwholesome provender,
have, or should have, their loins protected by a leather or a cloth.
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The treatment will only vary from that of inflammation of other parts,
by the consideration of the peculiarity of the organ affected. Bleeding must
be promptly resorted to, and carried to its full extent. An active purge
should next be administered ; and a counter-inflammation excited as near
as possible to the seat of disease. For this purpose, the loins should
be fomented with hot water, or covered with a mustard poultice; but
no cantharides or turpentine must be used, and, most of all, must no
diuretic be given internally. When the groom finds this difficulty or sup-
pression of staling, he immediately has recourse to a diuretic ball, to force
on the urine; and by thus farther irritating a part already too much ex-
cited, he adds fuel to fire, and frequently destroys the horse. When the
action of the purgative begins a little to cease, white hellebore may be
administered, in doses of a scruple three times a day, with or without
emetic tartar. 'The horse should bé warmly clothed ; his legs well band-
aged, and plenty of water offered to him. The foud should be carefully
examined, and anything that could have excited, or that may prolong the
irritation, carefully removed.

LIABETES, OR PROFUSE STALING,

Is a comparatively rare disease. It is the consequence, generally, of
undue irritation of the kidney, by bad food or strong diuretics; and
sometimes follows inflammation of the kidney. It can seldom be traced
in the horse to any disease of the digestive organs. The treatment is ob-
scure, and the result often uncertain. It is, evidently, increased action
of the kidney, and therefore the most rational plan of treatment is to en-
deavour to abate that action; and nearly the same course should be pur-
sued in the early stage of diabetes, as in actual inflammation; but the
lowering system should not be carried to so greatan extent. To bleeding,
purging, and counter-irritation, medicines of an astringent quality should
succeed, as catechu, the powdered leaf of the wortle-berry (uva ursi), and
opium, in doses of iwo drachms each of the two first, and half a drachm
of the last. Very careful attention should be paid to the food. The hay
and oats should be of the best quality; and green meat, and especially
carrots, will be very serviceable.

THE BLADDER,

The urine separated by the blood is discharged by the minute vessels, of
which we have spoken, into some larger canals, which terminate in a
cavity or reservoir in the body of the kidney, called its pelvis; and thence
is conveyed by a duct, called the urefer, to a larger reservoir, the bladder.
It is constantly flowing from the kidney through the ureter ; and were there
not this provision for its detention, it would be incessantly and annoy-
ingly dribbling from the animal. The bladder lies in, and, when distended
by urine, nearly fills, the cavity of the great bones of the haunch, termed
the pelvis. It has three coats—the outer one covering the greater part of
it, and being a portion of the peritoneum ; the muscular, consisting of
two layers of fibres, as in the stomach ; the external, running longitudi-
nally, aud the inner circularly, so that it may yield to the pressure of the
urine as it enters, and contract again into an exceedingly small space as it
runs out, and by that contraction assist in the expulsion of the urine.
The inner or mucous coat contains numerous little glands which pour out
a mucous fluid to defend the bladder from the acrimony of the urine. The
bladder terminates in a small neck, round which is a strong muscle, keeping
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is affected, that the foal will not inherit, o1, at least, the predisposition to
it: even the consequences of ill usage or hard work will descend to the
progeny. We have already enlarged on this, but its importance will be a
sufficient apology for the repetition. We have had proof upen proof, that

blindness, roaring, thick wind, broken wind, spavins, curbs, ringbones,.

and founder, have been bequeathed, both by the sire and the dam, to the
offspring. It should likewise be recollected, that although these blemishes
may not appear in the immediate progeny, they frequently will in the next
generation. Hence the necessity of some knowledge of the parentage
both of the sire and dam.

Peculiarity of form and constitution will also be inherited. This is a
most important, but neglected consideration; for however desirable, or
even perfect, may have been the conformation of the sire, every good point
may be neutralized or lost by the defective form, or want of blood, of the
mare. There are niceties in this, of which some breeders used to be aware,
and they employed their knowledge to great advantage. When they were
careful that the essential points should be good in both parents, and that
some minor defect in either should be met, and got rid of, by excellence in
that particular point in the other, the result was creditable to their judg-
ment, and highly profitable. The unskilful or careless breeder will often
s0 badly pair the animals, that the good points of each will be, in a
manner, lost: the defects of both will be increased, and the produce will
be far inferior to both sire and dam.

Of late years, these principles have been much lost sight of in the breed-
ing of ‘horses for general use ; and the following is the explanation of it.
There are nearly as good stallions as there used to be. Few but well-
formed and valuable horses will be selected and retained as stallions. They
are always the very prime of the breed; but the mares are not what they
used to be. Poverty has induced many of the breeders to part with the
mares from which they used to raise their stock, and which were worth
their weight in gold; and the jade on which the farmer now rides to
market, or which he uses in his farm, costs him but little money, and is
ouly retained because he could not get much money for her. It has like-
wise become the fushion for gentlemen to ride mares, almost as frequently
as geldings; and thus the better kind are taken fromn the breeding service,
until old age or injury renders them worth little for it. An intelligent
veterinary surgeon, Mr. Castley, has placed this in a very strong light, in
the third volume of the * Veterinarian,” p. 371.

We would wish, then, to impress it on the minds of breeders, that pecu- -

liarity of form and constitution are inherited from both parents ; that the
excellence of the mare is a point of quile as much importance as that of
the horse ; and that out of a sorry mare, let the horse be as perfect as he
may, a good foal will rarely be produced. All this is recognised upon the
turf, although poverty or carelessness have made the general breeder
neglect or forget it. .
It is recognised in the midland counties in the breed of cart-horses ; and
the strict attention which has been paid to it, has brought our heavy horses
to almost the same perfection in their way as the blood-horse. It is strange

that in our saddle-horses, our hunters, and, to 2 great degree, our

carriage-horses, this should be left to chance. The breeder begins to care

little about the quality of the mare, and the progeny is becoming com-

paratively of little worth. Experience, it is said, will make fools wise,
but experience will here be bought at a very dear rate, both as it regards
the breeder and the community.

That the constitution and endurance of the horse are inherited, no
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ing man ever doubted. The qualities of the sire or the dam deseend
from gmﬁﬁn to generation, and the excellences or defects of certain
horses are traced, and justly so, to some peculiarity in a far distant
anceslor.

It may, perhaps, be justly affirmed, that there is more difficulty in se-
lecting a good mare to breed from, than a good horse, because she should
possess somewhat opposite qualities. Her carcase should be long, to give
room for the growth of the feetus, and yet with this there should be com-
pactness of form and shortness of leg. What can they expect who zo to
Smithfield Market to purchase a number of worn-out, spavined, foundered
mares, about whom they faney there have been some good points, and
send them far into the country to breed from, and, with all their variety of
shape, to be covered by the same horse? In a lottery like this, there may
be now and then a prize, but there must be many blanks. * If horse-
breeders, possessed of good judgment, would pay the same attention to
breed and shape as Mr. Bakewell did with sheep, they would probably
attain their wishes in an equal degree, and greatly to their advantage,
whether for the collar or the road, for racing or for hunting™®.”

As to the shape of the stallion, little satisfactory can be said. Tt must
depend on that of the mare, and the kind of horse wished to be bred ; but
if there be one point which, we should say is absolutely essential, it is
this, “ compactness”—as much goodness and strength as possible con-
densed in a littie space. If we are describing the reverse of the common
race of stallions for hunters and coach-horses, the fault lies with the bad
taste and judgment of the majority of breeders.

Next to compactness, the inclination of the shoulder will be regarded.
A huge stallion, with upright shoulders, never got a capital hunter or
hackney. From him the breeder can obtain nothing but a cart or dray-
horse, and that, perhaps, spoiled by the opposite form of the mare. On the
other hand, an upright shoulder is desirable, if not absolutely necessary,
when a mere draught horse is required.

It is of no little importance, that the parents should be in full posses-
sion of their natural strength and powers. Itis acommon error, that
because a mare has once been good, she is fit for breeding when she is no
longer capable of ordinary work. Her blood and perfect frame may en-
sure a foal of some value, but he will inherit a portion of the worn-out
constitution of her from whom he sprung.

On the subject of breeding in and in, that is, persevering in the same
breed, and selecting the best on either side, much has been said. The
system of crossing requires much judgment and experience; a great deal
more, indeed, than breeders usually possess. The bad qualities of the eross
are too soon engrafted on the original stock, and once engrafted there, are
not, for many generations, eradicated. The good ones of both are occa-
sionally neutralized (o a most mortifying degree. On the other hand, it is
the fact, however some may deny it, that strict confinement to one breed,
however valuable or perfect, produces gradual deterioration. The truth
here, as in many other cases, lies in the middle; crossing should be
attempted with great caution, and the most perfect of the same breed
should be selected, but varied, by being frequently taken from different
stocks. This is the secret of the course. The pure south-eastern blood is
never left, but the stock is often changed with manifest advantage.

A mare is capable of breeding at three or four years old; some have
injudiciously commenced at two years, before her form or her strength is

* Parkinson on the Breeding and Management of Live Stock, vol. ii., p. 59,
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sufficiently developed, and with the developement of which this early
breeding will materially interfere. If she does little more than farm-work,
she may continue to be bred from until she is nenﬂitwmtj; but if she has
Leen hardly worked, and hears the marks of it, let her have been what she
virill in her youth, she will deceive the expectations of the breeder in her
old age, :

The mare comes into heat in the early part of the spring. She is said
to go with foal eleven months, but there is sometimes a strange irregu-
larity about this, Some have been known to foal five weeks earlier, while
the time of others has been extended six weeks beyond the eleven months.
We may, however, take eleven months as the average time. In running-
horses, that are brought so early to the starting-post, and whether they are
foaled early in January or late in April, rank as of the same age, it is of
importance that the mare should go to cover as early as possible: in a
two or three-year-old, four months would make considerable difference in
the growth and strength; yel many of these early foals are almost worth-
less, because they have been deprived of that additional nutriment which
nature designed for them. For other breeds, the beginning of May is the
most convenient period. The mare would then foal in the early part of
April, when there would begin to be sufficient food for her and her eolt,
withoutl confining them to the stable.

From the time of covering to that of foaling, the mare may be kept at
moderate work, and that not only without injury, but with decided advan-
tage. The work may be continued up to the very time when she is ex-
pected to foal; and of which she will give at least a day's notice, by the
adhesive matter that will appear abont the teats. When this is séen, it
will be prudent to release her from work, and keep her near home, and
under the frequent inspection of some careful person.

When nearly half the time of pregnancy has elapsed, the mare should
have a little better food. She should be allowed one or two feeds of corn
in the day. This is about the period when they are aceustomed to slink
their foals, or when abortion oceurs: at this time, therefore, the eye of the
owner should be frequently upon them. Good feeding and moderate ex-
ercise will be the best preventives against this. The mare that has once
slinked her foal is ever liable to the same accident, and therefore should
never be suffered to be with other mares about the time that this usually
occurs, which is between the fourth and fifth months ; for such is the power
of imagination or of sympathy in the mare, that if ohe of them suffers
abortion, the greater number of those in the same pasture will share the
same fate. Farmers wash, and paint, and tar their stables to prevent
some supposed infection :—the infection lies in the imagination.

If a mare has been regularly exercised, and apparently in health while
she was in foal, little danger will attend the aet of parturition. If there
be false presentation of the feetus, or diffieulty in produeing it, it will be
Letter o have recourse to a well-informed practitioner, rather than injure
the mother by the violent, and injurious attemptls which are often made
to relieve the animal. -

As soon as the mare has foaled, she should be turned into some well-
sheltered pasture, with a hovel or shed to run into when she pleases: and
as, supposing she has foaled in April, the grass is scanty, she should have
a couple of feeds of corn daily. The breeder may depend upon it, that
uothing is gained by starving the mother and stinting the foal at this time.
It is the most important time in the life of the horse ; and if, from fulse
economy, his growth be arrested now, his puny form and want of endur-
ance will ever afterwards testify the error that has been committed. The
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foot. It therefore extends all these bones; and as it passes over the shank;
being tied down toit in every part of its cuurse,nlihwhe serves hm
that bone.

At u, page 233, is the tendon of another extensor mmnll, and nt za
curious oblique one, pasmng over the tendon of z, confining it in its m--
tion, and likewise itself assisting in extending or strai htming the hg

The muscles employed in bending the leg are ghol.h
powerful. Two of the superficial ones are given in the cut, pagn 233
The first is at #, page 283; it is also seen at b, page 235. Itis
called the middle dlﬂ.azor, or bending muscle of the shank-bone, because it
lies pl‘EL‘!EE]j’ on the middle of the back part of the arm. It arises from
the inner head of the lower bone of the shoulder, and is inserted into one
of the bones on the inner side of the knee. The other is seen at v,
233. Itis called the external flexor of the leg, because it lies on the outer
side of the arm, towards the back. It arises from the outer head of the
lower bone of the shoulder; advancing towards the knee, it is tendinous,
and the tendon divides into two portions, one of which is inserted into the
same bone of the knee, and the other into the outer small bone of the
leg. The internal flexor is seen at e, page 235. It proceeds from the
inner head of the lower bone of the shoulder, and is inserted into the head
of the inner splint bone, and its office is to bend the leg, and very slightly
turn it. A portion of one of the most powerful of the flexor muscles,
and powerful indeed they must be, is delineated at ¢, page 285, It is
the j{;z:ar of the arm. It rises from the extremity of the ridge of the
shoulder-blade in the form of a large and round tendon, which runs between
two prominences in the upper part of the front of the lower bone of the
shoulder, in as perfect a groove or pulley as art ever contrived. This groove
15 lined with smooth cartilage ; and between it and the tendon there is an
oily fluid, so that the tendon plays freely in the pulley without friction.
Having escaped from this pulley, and passed the head of the lower bone
of the shoulder, the cord swells out into a round fleshy body, still con-
taining many tendinous fibres. Deeply seated, it contributes materially
to the bulk of the front of the arm; and, having reached the arm, it is
inserted into the head and neck of the bone of the arm, and likewise into
the capsular ligament of the elbow joint. It is the main muscle by which,
almost alone, the whole of the leg below the arm is bent.

It acts at great disadvantage. It isinserted into the very head of the
bone of the arm, and expanded even upon the joint. Then the power
is applied almost close to the centre of motion, while the weight to be
raised is far distant fromit. The power is thirty times nearer the centre
of motion than is the weight; and, calculating, as before, the weight of
the arm and the rest of the limb at 60 lbs., it must act with a force of
thirty times sixty, or 1800 lbs. In addition to this, the line of the direction
of the force strangely deviates from a perpendicular: the direction of the
muscle is nearly the same as that of the limb, and the mechanical disadvan-

is almost inealculably great. We will take it at only ten times more ;
then this muscle, and its feeble coadjutors, act with a force of ten times
1800 or 18,000 lbs.

Why this almost incredible expenditure of muscular power >—First, that
the beauty of the limb might be preserved, and the joint might be compact.
If the tendon had been inserted half way down the arm, the elbow-joint
would have offered a very unsightly appearance.

Beauty of form, however, is the least result of this conformation ; with-
out it the animal would not have been fitted for the purposes to which we

devote him. Itis a law of mechanics, that what is lost in yower is gained J
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head of the inner spiint-bone, is subject {o injury from what is termed the

cut. A horse with high action, and in the fast trot, violently strikes
this part either with his hoof or the edge of the shoe. Sometimes bony
enlargement is the result, at others great heat and tenderness; and the
pain from the blow seems occasionally to be so great that the horse drops
as if he were shot. The only remedy is to take care that no part of the
shoe projects beyoud the foot ; and tolet the inner side of the shoe, except
the country be very deep, or the horse used for hunting, have but one nail,
and that near the toe. This part of the hoof, being unfettered with nails,
will expand when it comes in contact with the ground, and contract when
in air and relieved from the pressure of the weight of the body; and,
although this contraction is to no great extent, it will be sufficient to carry
the foot harmlessly by the leg. Care should likewise be taken that the
shoe be of equal thickness at the heel and the toe, and that the bearing be
equal on both sides.

Immediately under the knee we find one of those lizamentous rings by
which the tendons are so usefully bound down and secured ; but if the
hinder bone of the knee, the trapezium, described at p. 241, be no:
sufficiently prominent, this ring will confine the flexor tendons of the foot
too tightly, and the leg will be very deficient in depth under the knee. This
is called being tied in below the knee. (b, p. 255.) Every horseman recognizes
it as a most serious defect. It is scarcely compatible with speed, and most
assuredly not with continuance. Such a horse cannot be ridden far and
fast without serious sprain of the back sinews. 'The reason is plain:
the pressure of the ring will produce a degree of friction inconsistent with
the free action of the tendons ; more force must, therefore, be exerted in
every act of progression; and, although the muscles are powerful, and
sufficiently powerful for every ordinary purpose, the repetition of this extra
exertion will tire and strain them. A more serious evil, however, remains to
be stated. When the back sinews or tendons are thus tied down, they are
placed in a more oblique direction, and in which the power of the muscles is
exerted with greater disadvantage ; and, therefore, both for extraordinary,
and even ordinary action, a greater degree of exertion is required, and
fatigue and sprain will frequently result. There are few more serious defects
than this tying-in of the tendons immediately below the knee. The fore-
leg may be narrow in front, but it must be deep at the side, in order to
render the horse valuable; for then only will the tendons have free action,
and the muscular force be exerted in the most advantageous direction.
The recollection of the reader will convince him, that there are few good
race-horses whose legs are not deep below the knee. If there are ex-
ceptions, it is because their exertion, although violent, is but of short
duration. The race is decided in a few minutes ; and, during that little
period, the spirit and energy of the animal may successfully struggle with
the disadvantages of form ; but where great and long-continued exertion
is required, as in the hunter or the hackney, no strength can long contend
against this palpably disadvantageous misapplication of muscular power.

As they descend the back part of the leg, the tendons of the perforated and
perforating flexor muscle should be far and distinctly apart from the shank-
bone. There should be space free from thickening for the finger and
thumb on either side to be introduced between them and the bone, and that
extending from the knee to the fetlock. In a perfect leg—and towards its
lower part, there should be three distinct and perfect projections visible to
the eye, as well as recognizable by the finger, the sides of the shank-bone,
the most forward of the three ; next, the suspensory ligament ; and hinder-
most of all, the flexor tendons. When these are not to be distinctly seen or
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in the stable of the gentleman and the coach proprietor: it is rare, where
the horse is seemingly meglected and badly shod; and frequent, where
every care is taken of the animal, and the shoes are unexceptionable and ¢
skilfully applied. Something may depend upon the breed. Blood
horses are particularly liable to contraction ;—not only is the foot naturally
small, but it is disposed to become narrower at the heels. The broad, flat
foot of the cart-horse is subject to diseases enongh, but contraction is
seldom one of the number. In horses of equal blood, not a little seems
to depend upon the colour, and the dark chesnut is proverbially prone to
contraction.

There is, however, something in the management or use of the horse
that lies at the root of the evil, and that is not difficult to discover or to
understand. The over-feeding of many horses disposes them to inflam-
mation, and with this disposition they are suffered to stand inactive in the
stable for one, or two, or three days: the exquisitely sensible little plates
are scarcely elongated ; they are becoming unused to exertion ; they are
diminjshing from lack of use. The horse is then taken from the stable, and,
without preparation, is galloped over the stones, or is ridden far and fast
on the road or in the field. Is it to be wondered at, if the sudden concus-
sion of the whole foot and the violent elongation of the little plates should
produce sufficient pain and inflammation to interfere with the function,
and alter the structure of various parts of the foot? From the alteration
of structure or partial separation between the external and internal portions
of the foot, the expansion of the quarers becomes limited, or ceases, and
in consequence of this, the crust becomes contracted and falls in. .-

Whatever be the cause of that rapid contraction or narrowing of the
heels which is accompanied by severe lameness, the symptoms may be
easily distinguished. While standing in the stable, the horse will point
with, or place forward, the contracted foot, or, if both feet be affected, he
will alternately place one before the other: when he is taken out of the stable,
he will not, perhaps, exhibit the decided lameness which characterizes sprain
of the flexor tendon, or some diseases of the foot ; but his step will be pecu:
liarly short and quick, and the feet will be placed gently and tenderly on
the ground, and scarcely lifted from it in the walk or the trot. It would
seem as if the slightest irregularity of surface would throw the animal
down, and so it threatens to do, for he is constantly tripping and stumbling.
If the fore-feet are carefully observed, one or both of them will be narrowed
across the quarters and towards the heels. In a few cases, the whole of the
foot appears to be contracted and shrunk ; but in the majority of instances,
while the heels are narrower, the foot is longer. The contraction appears
sometimes in both, heels ; at other times in the inner heel only, or, if both
be affected, the inner one is wired in the most ; either generally from the
coronet to the base of the foot, or, in some instances, only or principally
at the coronet; oftener near the base of the foot; but in most cases the
hollow is greatest about mid-way between the coronet and the bottom of the
foot. This irregularity of contraction, and uncertainty as to the place of it,
prove that it is some internal disorganization, the seat of which varies with
the portion of the attachment between the hoof and the foot which was
principally strained or injured. In every recent case the contracted part
will be hotter than the rest of the foot, and the sole will, in the majority of
~ases, he unnaturally concave, and that sometimes to a very great degree.

Of the treatment of contraction attended with lameness we have very
little *o say that will be satisfactory ; numberless have been the mechanical
contrivances to oppose the progress of contraction, or to force back the
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It is always necessary to examine the inner quarter of the foot at the
time of purchase, for it has more than once occurred that, by low dealers,
and particularly at fairs, a sand-crack has been neatly covered with pitch,
and then the whole of the hoof having been oiled, the injury was so
adroitly concealed that an incautions person might be easilv deceived.

The crack sometimes does not penetrate through the horn: it then
causes no lameness ; nevertheless, it must not be neglected. Tt shews that
brittleness which should make the purchaser pause; and, if proper means
are not taken, it will generally soon reach to the quick. It should be pared
or rasped fairly out; and if the paring or rasping has been deep, the foot
should be strengthened by a coating of pitch, with coarse tape bound over
it, and covered by another coating of pitch, and which may be moulded
and polished so as to be scarcely distinguishable from the natural horn.
Every crack should be pared or rasped to ascertain its depth. If it
penetrates through the crust, and no lameness exists, and is situated low
down on the foot, a firing iron, red-hot, should be run pretty deeply above
and below it to prevent its lengthening ; the edezes should be a little thinned
to remove any painful or injurious pressure ; and it should be bound up in
the manner directed, taking care that the shoe does not press upon the crust
immediately under the crack.

If the erack has penetrated through the crust, and lameness has ensued,
the case is more serious. It must be carefully examined to ascertain that
no dirt or sand has got into it ; the edges must be considerably thinned ;
and if any fungus is beginning to sprout through the crack, and is impri-
soned and pinched there, it must be destroyed by the application- of the
butyr (chloride) of antimony. This is far preferable to the cautery, because
the edges of the horn will not be thickened or roughened, and thus become
a source of after irritation. The iron must then be run deeply above and
below the crack, as in the other case; a pledget of dry tow must be placed
in the crack, with another over it, and the whole bound down as tightly as
possible. On the third day the part should be examined, and the caustic
again applied if necessary ; but if the crack be dry, and defended by a hard
horny crust, the sooner the pitch plaster is put on the better. The most
serious case is when, from fread or neglect, the coronet is divided. The
growth of horn proceeds from the coronary ligament, and unless this is
perfect the horn will grow down divided. The method to be here adopted
is to run the back of the firing-iron over the coronet at the division. Some
inflammation will ensue, and when the scab produced by the cautery peels
off, as it will in a few days, the division will be obliterated, and sound and
united horn will grow down. In this case, as in almost every case of sand-
crack, the horse should be kept as quiet as possible. It is not in the power
of the surzeon to effect a perfect cure if the owner will continue to use the
animal. When the horn is divided at the coronet it will take five or six
months for it to grow fairly down, and not before it is grown fairly down
should the horse be used, even for ordinary work: but when the horn is

rown an inch from the coronet the horse may be turned out, the foot being
well defended by the pitch plaster, and that renewed as often as it becomes
loose, a bar shoe being worn chambered so as not to press upon the hoof
immediately under the crack, and that shoe being taken off, the sole pared
out, and agy bulbous projection of the new horn being removed once in
every three weeks.

T'o remedy the undue brittleness of the hoof, we know no betier applica-
tion than that recommended in page 182, the sole being covered at the
same time with the common cow-dung or felt stopping.
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high, that all pressure on the frog is taken away, its functions are
destroyed, and it is rendered liable to disease. Canker, however, arises
more from the peculiar injury to which the feet of these horses are subject from
the enormous shoes with which they are covered, the bulk of the nails
with which these shoes are necessarily fastened to the foot, and the strain of
the foot, in the violent although short exertion in moving heavy weights ;
but most of all from the neglect of the feet, and the filthiness of the stable
in these establishments. Although canker is a disease most difficult to
remove, it is easily prevented. Attention to the punctures to which these
heavy horses, with their clubbed feet and brittle hoofs, are more than any
others subject in shoeing, and to the bruises and treads on the coronet, to
which with their awkwardness and weight they are so liable, and the greasy
heels which a very slizht degree of negligence will produce in them, and
.0 the stopping of the thrushes, which are so apt in them to run on to the
separation of the horn from the sensible frog, will most materially lessen
the number of cankered feet. Where this disease often oceurs, the owner of
the team may be well assured that there is gross mismanagement either in
himself, or his horsekeeper, or smith, or surgeon, and it will rarely be a
difficult matter to detect the precise nature of that mismanagement.

The cure of canker is the business of the veterinary surgeon, and a most
harassing and tedious business it is. 'The principles on which he pro-
ceeds are first of all to remove the extraneous fungous growth, and here
probably he will call in the aid both of the kuife and the caustic, or
the cautery; he will cut away every portion of horn which is in the
slightest degree separated from the sensible parts beneath. He will next
endeavour to discourage the growth of fresh fungus, and to bring the
foot into that state in which it will again secrete healthy horn: here
he will remember that he has to do with the surface of the foot; that this
is a disease of the surface only, and that there will be no necessity for
those deeply-corroding and torturing caustics which will eat to the very
bone. A slight and daily application of the chloride of antimony, and that
not where the new horn is forming, but only on the surface which conti-
nues to be diseased, and accompanied by as firm but equal pressure as can
be made—and the careful avoidance of the slichtest degree of moisture—the
horse being exercised or worked in the mill, ar wherever the foot will not be
exposed to wet—and that exercise adopted as early as possible, and even
from the beginning if the disease is confined to the sole and frog—these
means will succeed if the disease is capable of cure. Humanity, perhaps,
will dictate, that, considering the long process of cure in a cankered foot,
and the daily torture of the caustic, and the suffering which would other-
wise result from so large or exposed a surface, the nerves of the leg should
be divided to take away the sense of pain ; but then especial care must be
taken that the horse is placed in such a situation, and exposed to such
work, that, being insensible to pain, he may not injuriously batter and bruise
diseased parts.

Medicine is not of much in the avail in the cure of canker. It is a mere
‘ocal disease ; or the only cause of fear is, that so great a determination of
blood to the extremities, having existed during the long progress of the
cure, it may in some degree continue, and produce injury in another form.
Grease has occasionally followed canker. They have, although rarely,
been known to alternate. When one has become better, the other has
appeared, and that for a considerable period. It may, therefore, be pru-
dent, when the cure of a cankered foot is nearly effected, to subject the
horse to a course of alteratives or diuretics.
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after his great coat and all his bedy clothes have been stripped from him, and
he has been turned out naked, when the mercury in the thermometer is below
the freezing point? Does he not often stand, hour after hour, in the road or
the street, while his owner is warming himself within, and this perhaps after
every pore has been opened by a brushing gallop; and his susceptibility to
the pai;lful and the injurious influence of cold has been excited to the
utmost :

It is not so generally known as it ought to be, that the return to a hot
stable is quite as dangerous as the change from a heated atmosphere to a
cold and biting air. Many a horse, that has travelled without harm over
a bleak country, has been suddenly seized with inflammation and fever
when he has, immediately at the end of his journey, been surrounded with
heated and foul air. It is the sudden change of temperature, whether from
heat to cold, or from cold to heat, that does the mischief, and yearly
destroys a multitude of horses.

The stable should be as large, compared with the number of horses
which it is destined to contain, as circumstances will allow. A stable for
six horses should not be less than forty feet in length, and thirteen or
fourteen feel wide, If there be no loft above, the inside of the roof should
always be plastered, to prevent direct currents of air and occasional drop-
pings from broken tiles ; and the heated and foul air should escape, and cool
and pure air be admitied, by elevation of the central tiles ; or by large tubes
carried through the roof, with caps a little above them to prevent the
beating in of the rain ; or by gratings placed high up in the walls. These
latter apertures should be as far above the horses as they can conveniently
be placed, by which means all injurious draught will be prevented.

Ifthere is aloft above the stable, the ceiliny should be plastered in order
to prevent the foul air from penetrating to the hay above, and injuring
both its taste and its wholesomeness ; and no openings should be allowed
above the racks, through which the hay may be thrown into the rack, for
they also will permit the foul air to ascend to the provender, and, in the act
of filling the rack, and while the horse is eagerly gazing upward for his food,
many a grass-seed has fallen into his eye, and produced considerable im-
flammation ; while at other times, when the careless groom has left open
the trap-door, a stream of cold air beats down on the head of the horse.

The stable with a loft over it should never be less than twelve feet high,
and proper ventilation should be secured either by tubes carried up
through the loft to the roof, or by gratings close to the ceiling. These
gratings or openings should be enlarged or contracted by means of a
covering or shutter, so that during spring, summer, and autumn, the stable
should possess nearly the same temperature with the open air, and, in
winter, a temperature not more than ten degrees above that of the exlernal
atmosphere. A hot stable has, in the mind of the groom, been long connected
with a glossy coat. The latter, it is thought, cannot be attained without
the former. To this we should reply that, in winter, a thin, glossy coat is
not desirable. Nature gives to every animal a warmer clothing when the
cold weather approaches. The horse acquires a thicker and a lengthened
coat, in order to defend him from the surrounding cold. Man puts on an
additional and a warmer covering, and his comfort is increased and his
health preserved by it. He who knows anything of the horse, or cares
anything for his enjoyment, will not object to a coat a little longer and a
little roughened, when the wintry wind blows bleak. The coat, however,
need not be so long as to be unsightly ; and warm clothing, even in a cool
stable, will, with plenty of honest grooming, keep the hair sufficiently
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smooth and glossy to satisfy the most fastidious, The over-heated air
of a close stable saves much of this grooming, and therefore the idle
attendant unscrupulously sacrifices the health and safety of the horse.

If the stable is close, the air will not only be hot, but foul. The
breathing of every animal contaminates it; and when, in the course of
the night, with every aperture, even the key-hole, stopped, it passes again
and again through the lungs, the biood cannot undergo its proper and
healthy change ; digestion cannot be so perfectly performed, and all the
functions of life are injured. Let the owner of the valuable horse think
of his passing twenty or twenty-two out of the twenty-four hours in
this debilitating atmosphere. Nature does wonders in enabling every
animal to accommodate itself to the situation in which it is placed, and
the horse that lives in the stable-oven suffers less from it than would
scarcely be conceived possible ; but he does not, and cannot, possess the
power and the hardihood which he would acquire under other circumstances.

The air of the improperly close stable is still further contaminated by
the urine and dung, which rapidly ferment in the heat, and give out
stimulating and unwholesome vapours. When a person first enters an
ill-managed stable, and especially early in the morning, he is annoyed not
only by the heat of the confined air, but by a pungent smell, resembling
hartshorn ; and can he wonder at the inflammation of the eyes, and the
chronic cough, and the inflammation of the lungs, with which the animal,
who has been shut up in this vitiated atmosphere all night, is often attacked ;
or if glanders and farcy should oceasionally break out in such stables?
It has been ascertained by chemical experiment, that the urine of the horse
contains in it an exceedingly large quantity of hartshorn ; and not only so,
but that, influenced by the heat of a crowded stable, and possibly by other
decompositions that are going forward at the same time, this ammoniacal
vapour begins to be rapidly given out almost immediately after the urine
is voided.

When disease begins to appear among the inhabitants of these ill-
ventilated places, is it wonderful that it should rapidly spread among them,
and that the plague-spot should be, as it were, placed on the door of such
a stable ? When distemper appears in spring or in autumn, it is in very
many cases to be traced first of all to such a pest-house. It is peculiarly
fatal there. ‘The horses belonging to a small establishment, and rationally
treated, have it comparatively seldom, or have it lightly ; but, among the
inmates of a crowded stable, it is sure to display itself, and there it is most
of all fatal. The experience of every veterinary surgeon, and of every large
proprietor of horses, will corroborate this statement. Agriculturists should
bring to their stables the common sense which directs them in the usual
concerns of life; and should begin, when their pleasures and their property
are so much at stake, to assume that authority, and to enforce that obedi-
ence, to the lack of which is to be attributed the greater part of bad stable-
management and horse-disease. Of nothing are we more certain, than
that the majority of the maladies of the horse, and those of the worst and
most fatal character, are directly or indirectly to be attributed to the
unnatural heat of the stable, and the sudden change of the animal from a
high to a low, or from a low to a high temperature.

LITTER.

Having spoken of the vapour of hartshorn, which is so rapidly and so
plentifully given out from the urine of a horse in a heated stable, we take
next into consideration the subject of litter. The first caution is frequently
io remove it. The early extrication of gas shews the rapid putrefaction of
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animal to compose himself to sleep. This half-light more EU‘LWD' arly sui
horses of heavy work, and who draw almost IE:muuh y the wmil::'.“ll:
carcass which they can throw into the collar, as by the degree of muscular |
energy of which they are capable. In the quietness of a dimly-lighted stable
they obtain repose, and accumulate flesh and fat. Dealers are perfectly |
aware of this. They have their darkened stables, in which the young
horse, with little or no exercise, and fed upon mashes and ground corn, is
made up for sale. The round and plump appearance, however, which
may delude the unwary, soon vanishes with altered treatment, and the
animal is found to be unfit for hard work, and predisposed to every inflam-
matory disease, The circumstances, then, under which a stable some-
what darkened may be allowed, will be easily determined by the owner
of the horse ; but, as a general rule, dark stables are unfriendly to cleanli-
ness, and the frequent cause of the vice of starting, and of the most serious
diseases of the eyes.

GROOMING.

Of this much need not be said, since custom, and, apparently without ill
effect, has allotted so little of the comb and the brush to the farmer's
horse. The animal that is worked all day, and turned out at night, re-
quires little more to be done to him than to have the dirt brushed off his.
limbs. Regular grooming, by rendering his skin more sensible to the
alteration of temperature, and the inclemency of the weather, would be
prejudicial. The horse that is altogether turned out needs no grocming.
The dandriff or scurf which accumulates at the roots of the hair is‘a pro-
vision of nature to defend him from the wind and the cold.

It is to the stabled horse, highly fed, and little or irregularly worked, that
grooming is of so much consequence. Good rubbing with the brush or
the currycomb opens the pores of the skin, and circulates the blood te the
extremities of the body and through the minute vessels of the skin, and
produces free and healthy perspiration, and stands in the room of exer-
cise. No horse will carry a fine coat without either heat or dreasin%*
They both effect the same purpose; they both increase the iusensible
perspiration : but the first does it at the expense of health and stremgth,
while the second, at the same time that it produces a glow on the skin, and
a determination of blood to it, rouses all the energies of the frame. It
would be well for the proprietor of the horse if he were to insist upon it,
and to see that his orders are really obeyed, that the fine coat in which
he and his groom so much delight, is produced by honest rubbing, and
not by a heated stable and thick clothing, and most of all, not by stimu
lating or injurious spices.

When the weather will permit the horse to be taken out, he should
never be groomed in the stable. Without dwelling on the want of clean=
liness, when the seurf and dust that are brushed from the horse lad
in his manger, and mingle with his food, experience teaches, that if the
cold is not too great, the animal is braced and invigorated from bein
dressed in the open air, to a degree that cannot be attained in the stable
There is no necessity, however, for balf the punishment which many
groom inflicts upon the horse in the act of dressing; and F““ﬂ“hfl{
on one whose skin is thin and sensible, The currycomb should at al
times be lightly applied. With many horses its use may be almost dis-
pensed with ; and even the brush need not be so hard, nor the points of
the bristles so irrezular as they often are. A soft brush, with a little more
weight of the hand, will be equally effectual, and a great deal more pleasant
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cenerally in the alimentary canal: therefore a few mashes, and a mild
dose of physic, are first indicated, and, simple as they appear to be, they
often have a very beneficial effect. The regular action of the bowels being
re-established, that of all the organs of the frame will speedily follow. If
the horse cannot be spared for physie, alteratives may be administered.
There is no better alterative for being hide-bound and having an unthrifty
coat than that which is in common use, and which we have so often recom-
mended, levigated antimony, nitre, and sulphur; and given, in these
cases, in doses of two drachms of the first, three of the second, and four
of the last, and repeated every night in a mash, or in the form of ball.
The peculiar effect of the antimony and sulphur on the skin, of the sulphur
on the bowels, and of the nitre on the urinary organs, will be here advanta-
geously combined.

Should the horse not feed well, and there be no indication of fever, a
slight tonic may be added, as one drachm of gentian, and half a drachm
of ginger; but in the majority of cases attended by loss of condition, and
an unthrifty coat, and hide-bound, tonics and aromatics should be care-
fully avoided. The cause of the impaired action of the vessels being
removed, the powers of nature will generally be sufficient, and had better
be let alone. There are not any more dangerous medicines in common
use in the stable, and especially in cases like these, than tonics and cor-
dials. They often arouse to fatal action a tendency to fever that would
otherwise have slept, or they produce a state of excitement near akin to
fever, and apt to degenerate into it. By the stimulus of a cordial the
secretions may be suddenly roused, and among them, this uncluous
secretion from the pores of the skin, so necessary to apparent condi-
tion ; but the effect soon passes over, a repetition of the stimulus is‘neces=
sary—the habit is soon formed—the dose must be gradually increased,
and in the mean time the: animal is kept in a state of dangerous excile-
ment, and the powers of nature must be eventually impaired.

Friction may he employed with advantage in the removal of hide-bound.
It has repeatedly been shown that it is one of the most efficacious instru-
ments we can use to call into exercise the suspended energies either of the
absorbent or secreting vessels.” Warmth may likewise be employed, not
warmth of stable, which has been shown to be so injurious, and that in a
much more important way than the mere want of condition, but warmth
of clothing. But before this ean be fully considered, the hair by which the
skin is covered must be described.

THE HAIR.

The hair is the natural clothing of all our domestic quadrupeds. It is
some protection from violence, and more so from cold ; and it varies with
the climate in which they live. It springs from below the skin. There
are found on the cellular and fatty substance, immediately in contact with
the internal surface of the skin, numerous little bulbs, which penetrate into
and pass through the true skin, and which urriving at the cuticle, the hair
protrudes from the summit of them. The hair itself, when examined
through a microscope, is seen to be a little tube, containing a pulpy matter,
which runs through the whole length of it, by which probably the hair is
fed, and rendered pliant; and the loss of which under disease may add to
the hard and unthrifty feeling of the coat of a horse out of condition.
There is no essential difference in the structure of the hair in different
parts, as the mane, the tail, and the body, except that the former is larger,
longer, and stronger.
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ness of the chest would promise ; but their principal defect is their feet,
which are liable to contraction, and yet that contraction not so often accom-
panied by lameness as in many other horses.

The dappled grey is generally a handsomer and a better horse : all the
angular points of the iron grey are filled up, and with that which not only
adds to symmetry, but to use. Whether as a hackney, or, the larger
variety, a carriage-horse, there are few better, especially since his
form has been so materially improved, and so much of his heaviness got
rid of, by the free use of foreign blood. There are not, however, so many
dappled greys as there used to be, since the bays have been bred with so
much care. The dappled grey, if dark at first, generally retains his colour
to old age.

Some of the greys approach to a nutmeg, or even bay colour. Many
of these are handsome, and most of them are hardy.

The roans, of every variety of colour and form, are composed of white
mixed with bay or red, or black. In some it seems to be a natural mix-
ture of the colours; in othersit appears as if one colour was powdered
or sprinkled over another. They are pretty horses for ladies or light
carriages, and many of them easy in their paces, but they do not usually
display much blood, nor are they celebrated for endurance. If they should
have white fore legs, with white hoofs, they are too often tender-footed,
or become so with even a little hard work.

The strawberry horse is a mixture of sorrel with white ; usually hand-
some and pleasant, but more celebrated for these qualities than for
strength and endurance,

The pied horse is one that has distinet spots or patches of different co-
lours, but almost invariably of white with some other colour. They are
not liked as hackneys, on account of their peculiarity of colour, nor in
teams of horses ; but they look well when tolerably matched in a phaeton
or light carriage. Their value must depend on their breed ; but of them-
selves they have no peculiar character, except that a white leg and foot is
as suspicious in them as it is in the roan,

The dun, of the Galloway size, and with considerable blood, is often
altached to the curricle or the phaeton; but the larger is a true far-
mer’s or miller’s horse, with no great speed, and not always extraordi-
nary strength, and sometimes a little of a drone, yet a good-tempered,
good-feeding, good-constitutioned, useful horse enough. Varieties of the
dun, shaded with a darker colour, or dappled, and with some breeding,
and not standing too high, are very beautiful, and are sought after for
light carriages, and particularly for ladies to drive.

The cream-colour, of Hanoverian extraction, with his white iris and red
pupil, is appropriated to royal use. Attached to the state-carriage of the
monarch, he is a superb animal.  His bulky, yet perfectly-formed body,
his swelling crest, and his proud and lofty action, as if conscious of his
office, qualify him for the service which is exacted from him, but we have
no experience how far he would suit other purposes.

Of the chesnuts there are three varieties— the lightest red or the
sorrel, usually with white about them, either on the face or the legs,—
generally lightly made, yet some of them bulky enough for the heaviest
loads. Their colour is generally considered objectionable. Many of them
have no breeding at all, and the best bred are supposed to be somewhat
deficient in endurance.

The light chesnut, with less red and a little more bay or brown, is con-
sidered as a preferable horse, especially if he has no white about him, or
only a small portion of it ; yet even he, although pleasant to ride, is some-
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It is an excellent alterative, combined usually with antimony and nitre,
and particularly for mange, surfeit, grease, hidebound, or want of
coudition ; and it is a useful ingredient in the cough and fever ball.
When given alone, it seems to have little effect, except as a laxative in
doses of six or eight ounces; but there are much better aperients,
The black sulphur consists principally of the dross after the pure sulphur
has been separated.

Tar melted with an equal quantity of grease forms the usual stopping
of the farrier. Itis a warm or slightly stimulant, and therefore useful,
dressing for bruised or wounded feet; but its principal virtue seems to
consist in preventing the penetration of dirt and water to the wounded
part. As a common stopping it has been stated to be objectionable.
From its warm and drying properties it is the usual and proper basis for
thrush ointments; and from its adhesiveness, and slightly stimulating
power, it often forms an ingredient in applications for mange ; some practi-
tioners give it, and advantageously, mixed with the usual cough medicine,
and in doses of two or three drachms for chronic cough. The common
tar is as effectual as the Barbadoes for every veterinary purpose. The
oil, or spirit (rectified oil) of tar is sometimes used alone for the eure of
mange, but it is not to be depended upon. 'The spirit of tar, mixed with
double the quantity of fish oil, is, from its peculiar penetrating property,
one of the best applications for hard and brittle feet. It should be well
rubbed with a brush, both on the crust and sole, every night.

Tincrures.—The medicinal properties of many substances are extracted
by spirit of wine, but in such small quantities as to be scarcely available in
veterinary practice for internal use. So much aloes or opium must be
given to produce effect on the horse, that the quantity of spirit necessary
to dissolve it would be injurious or might be fatal. As applications to
wounds or inflamed surfaces, the tinctures of aloes, digitalis, myrrh, and
opium, are highly useful.

Tosacco, in the hands of the skilful veterinarian, may be advantageously
employed in cases of extreme costiveness, or dangerous cholie; but should
never be permitted to be used as an external application for the cure of
mange, or an internal medicine to promote a fine coat,

Toxics are valuable medicines when judiciously employed ; but, like
cordials, they have been fatally abused. Many a horse recovering from
severe disease has been destroyed by their too early, or too free use.
The veterinary surgeon oecasionally administers them injuriously, in his
anxiety to gratify the impatience of his employer. The mild vegetable
tonics, chamomile, gentian and ginger, and, perhaps, the carbonate of
iron, may sometimes be given with benefit, and may hasten the perfect
recovery of the patient; but there are few principles more truly founded
on reason and experience, than that disease once removed, the powers of
nature are sufficient to re-establish health. Against the more powerful
mineral tonics, except for the particular purposes that have been pointed
out under the proper heads, the horse proprietor and the veterinarian
should be on his guard.

TurPENTINE.—The common liquid turpentine has been described as
one of the best diuretics, in doses of half an ounce, and made into a ball
with linseed meal and half a drachm of ginger. It is added to the
calamine or any other mild ointment to render it stimulating and
digestive, and from its adhesiveness and slight stimulating power, it is an
ingredient in mange ointments. The oil of turpentine is an excellent
antispasmodic. For the removal of cholic it stands unrivalled. (See
page 206.) Formiog a tincture with cantharides, it is the hasli:sl of the
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the draught in the proportion of four to five; while it was stated by the
other, who had also made the experiment on a large scale, that he found
they mﬂterm'lljr assisted in keeping the roads in repa!r, and diminished the
draught in the proportion of five to four.

Amidst such conflicting and contradictory opinions, it would appear
difficult to come to any useful conclusion, and we might naturally be dis-
posed to adopt a very common practice, that of taking an average result.

A little consideration, however, will show that these apparent discrepan- -

cies and contradictions arise, in great measure, from attempting to gene-
ralise and apply to practice the results of experiments made in, and
therefore applicable only to, particular cases,

The results of experiments thus made at various times and places,
and without that identity of condition and circumstance so necessary
when standard rules are to be deduced from them, have, nevertheless,
been used for that purpose ; and this circumstance, combined with the
various and distinct points to be considered before we can estimate
accurately what even constitutes draught, will perhaps account for the
disagreement amongst the practical and scientific authorities alluded to on
thie subject.

We must therefore examine severally all these points; and then, by
considering their relative bearing upon each other, we may hope to recon-
cile the different opinions advanced, without which we cannot collect from
them any information which will lead us to a practical and beneficial
result,

We shall proceed to divide the subject under separate and distinet
heads, and under each head to examine the methods or means now
in use, or which have been proposed, and endeavour to estimate their pom-
parative advantages by availing ourselves of what is already written and
known upon each.

It will be necessary first, however, to explain and define clearly some
terms which will oecur frequently in the course of this paper, and especially
the word * draught,” which is the title itself of the treatise.

This word is used in such a very general and vague sense, that it would
be difficult, if not impossible, to give an explanation which should apply
equally to all its different meanings

In the expression draught by animal power, it would seem to mean the
action itself of drawing, while, on the other hand, it is frequently used to
sienify the amount of power employed, also the degree of resistance, as
when we say the draught of a horse, or the draught of a carriage. Draught
power is also an expression used. We shall, however, in the course of
this treatise, confine our use of the word to the two meanings—draught,
the action of dragging—and draught, the resistance to the power employed
to drag any given weight.

Force of traction is another expression requiring explanation ; but here
we must enter into more detail, and shall give at once a practical illustra-
tion of our meaning.

A force is most conveniently measured by the weight which it would be
capable of raising; but it is not therefore necessarily applied vertically,
in which direction weight or gravity acts.

If a weight of 100lbs. be suspended to a rope, it is clearly exerting upon
this rope a force of 100lbs. ; but if the rope be passed over a pully void of
friction, and continued hﬂrizunta]]y, or in any other direction, and then
attached to some fixed point, the weight still acts upon all parts of this
rope, and consequently upon the pmnt to which it is fixed, with a force
equal to 100lbs - and so inversely, if a horse be pulling at a rope with a
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‘ were 2s, per day ; and, atthis rate, the labour of a horse of the value of
¢ 201, wouﬁi_er cost 601 12s. per year; or, sincethere are 312 working days
“in the year, the daily expense would be 3s. 10}d., or 186 farthings.
‘ But the power of a horse is about 125lbs, when travelling at the rate of
¢ three miles per hour, and the day’s work eighteen miles.

¢ The annual expense of a high-pressure locomotive engine, or steam
* carriage, consists of—

* 1, The interest of the first cost.

* 2. Decrease of value.

¢ 3. Hazard of accidents.

‘4, Value of coals and water.

* 5, Renewals and repairs.

‘ 6. Expense of attendance.

¢ It is difficult to procure these particulars from the experience of those
* who employ engines ; we will therefore annex, by way of example, such
‘ sums as we think likely to cover the expense. The first cost of the
‘ engine and its carriage may be stated at 50l per horse power, and its
* decrease of value and hazard will render its annual expense about one-
¢ fifth of its first cost, or 10/. per annum per horse power. The expense
‘ of fuel and water per day will be not less than one bushel and a half of
¢ coals per horse power, and fourteen cubic feet of water ; and, taking the
¢ coals at 6d. per bushel, and the water and loading with fuel at 3d., the
‘ annual expense will be 15/ 1:2s.; the renewals and repairs, at 20 per
‘ cent. on the first cost, will be 104, which is as little as can be expected
¢ to cover them. Attendance, suppose one man and one boy for each six-
‘ horse engine, at 6s. per day, or ls. per day for each horse power, or
¢ 154, 12s. per annum ; therefore the total annual expense of one-horse
¢ power would be 512 4s., or 158 farthings per day.” This power is equal
to a force of traction of 166%lbs, for the same number of miles per day as
the horse ; but from this gross amount of power we must deduct that neces-
sary to move the engine with its supply of coals: this will reduce it at
least to 155lbs. ; consequently, in the one case we have a force of traction
of 125lbs,, at an expense of 186 farthings, and, in the other, a force of
155lbs. at an expense of 158 farthings ; and reducing them both to one
standard quantity of work done, we find the expense of the horse is
132=1.488, and of the locomotive engine 1.019, or about as 147 is to
100. In this case, therefore, there appears to be a decided economy in
the use of the steam-engine, and accordingly its application has become
very general, and is becoming more so every day.

Leet us now examine what alterations are requisite, before we can apply
these calculations to the case of draught upon common roads. Supposing
both species of power equally convenient and applicable, and confining
our observations merely to the amount of power and proportionate ex-

ense,
- The foree of traction of the horse, and the yearly cost, will remain so
nearly the same, that for our present purpose we may comsider them
quite unaltered. Not exactly so with the locomotive engine.

All the parts of the machine must be made much stronger and heavier,
and consequently more expensive for road work than for a railway, and,
therefore, the first cost will be greater—the wear and tear will also be
greater, and as the work will be more variable, the consumption of fuel
will be increased as well as the price; which, generally speaking, will be
much less on a line of railway, than it can possibly be elsewhere.

Still all these circumstances will not influence the result so much as
the increased effect of the weight ofthe engine. On a railway with the car-
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riage, as now constructed, the force of traction is not much more than 15
or ; k5 of the weight moved ; consequently, the power necessary to move the
engine itself is not very considerable. On a road, however, this proportion
is materially altered ; here the average force required to move a well-con-
structed carriage cannot be estimated in practice, at less, even when the
rouds are in good repair, than 4= ; the engine, according to the construc-

tion of the best locomotive engines now in use, will weigh, with its car-

riage and fuel, at least one-half ton, or 1120lbs, per horse power, and 5-
of 1120 is nearly 45lbs., which we have to deduct from the gross power
of the engine, and which leaves only 121§lbs. as the available power.
The proportional expense of the horse and the steam-engine is now there-
fore about as 115to 100, and this without taking into account the causes
of increased expenditure already alluded to as regards the prime cost, the
repairs, and the consumption of fuel. From these calculations it would
appear, that even if mechanical power was found as convenient and
applicable in practice as horse power, still no great economy can be expected
from the employment, upon common roads, of small locomotive engines,
such as the best of those now in use, and known to the public, unless it
be in cases where other means may fail to produce some particular effect
which may be required ; if, for instance, a considerable velocity is neces-
sary, the power of a horse is very nearly exhausted in moving his own
body, and then there can be no doubt that a mechanical agent, in which
power may always be exchanged for a proportional velocity, will have
some advantages on a very good road which in fact approaches very
nearly to a railway. But in every case in which velocity is not a prin-
cipal object, asin the one now under consideration, and where, conse-
quently, little momentum is aequired, and frequent though slight obstrue-
tions occur, as on ar ordinary road, an animal appears to possess
decided advantages. He adapts himself admirably to the work, increas-
ing or diminishing his efforts aceording to the variations of the draught,
resting himself, as it were, and acquiring vigour where his utmost strength
isnot called for, and thus becomes enabled to make exertions far beyond
his average strength where any impediment or obstruction is to be over-
come. Indeed, he appears rather to increase the average effect of his
powers by these alternations of exertion and comparative relaxation ; and
when it is considered that the draught will, in an erdinary road, frequently
vary in the proportion of six or eight to one, and that these changes may
succeed each other suddenly, the importance of such an accommodating
faculty will be immediately appreciated.

By mechanical power, such as a steam-engine affords, these advantages
are not easily obtained. Without great weight or rapid motion no mo-
mentum can be acquired; and the carriage itself, not being in rapid
motion, and the necessary economy in weight precluding the use of a fly-
wheel, any small obstruction will check, and perhaps totally stop the
machine, For instance, supposing the carriage to be advancing steadily
under the effect of a force of traction of 500lbs,, and that a stone or rat
suddenly canses a resistance, which it would require 600 or 800lbs. to
overcome, a case by no means rare even on tolerable roads ; if the impetus
or momentum of the mass be not sufficient to carry it over this obstrue-
tion, the machine must stop until some increased power be given to it.

It is also to be remembered, that what we are accustomed, in practice,
to consider as the average power of a horse, is the average excess remain-
ing over and above that necessary to carry his own body ; and that in all
ordinary cases he is able to maintain and continue nearly the same exer-
tions, although the comparative draught of the carriage be cousiderably
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increased. 'Thus, if the road be slightly muddy or sandy, or newly
gravelled, the draught, as we shall see more accurately laid down when
we come to the subject of wheeled carriages, will be double and even treble
what it is on the same road when freed from dust or dirt ; but the average
power of the horse remains nearly the same, and, prachcali'_r,r speakmg,
equal under both circumstances ; that is to say, that the power necessary to
move the weight of the horse’s body, which forms no inconsiderable por-
tion of his wﬁale power, is not materially increased by a state of road
which will even treble the draught of the carriage; consequently, the
excess, or available portion of his power, remains unimpaired, and the full
benefit of it, as well as of any increased exertions of the animal, is felt and
is applied solely to dragging the load.

Not so with a locomotive steam-engine, because beyond the power
necessary to perform the work of dragging the load, an additional power
must be provided to move the engine itself. In other words, if an engine
of ten-horse power be capable of dragging a certain load, the weight of
this engine forming a portion of the load to be moved, a corresponding
purtion of the power is unprofitably absorbed in moving it, and the excess,
or remaining power, is alone available for useful purposes, and can alone
be compared to the animal or horse power. Now, if the draught is aug-
mented, as we have just supposed, by any sand, dirt, or roughness of the
rnnd or any other lmpedlment, the force required to move the useless
weight (of the engine) is proportionally increased ; it may even, as we have
stated, be doubled or trebled : and the whole power of the engine remain-
ing the same, the surplus or remaining portion is considerably diminished,
and that at the very moment when, as before stated, it produces only one
half or one-third the effect.

Moreover, if at any part of the road a power equal to twenty horses is
required, the engine, as regards its construction, must be a 20-horse
engine. It is erroneous to suppose that a steam-engine, because it is a
high-pressure engine, can therefore, as occasion requires, be worked for any
length of time beyond its nominal power, by merely raising the steam.
Every part of a machine is calculated and arranged for a certain pressure
and corresponding power, and that is the real power of it. It is optional
to work at or below that power, but, if below, it will be to a disadvantage,
and the bulk and weight of the machine will be as great as if it were
always worked to its full extent, and both have to be carried over all those
parts of the road where a far less power would be sufficient. The velocity
of the carriage might indeed be increased, while travelling on the good and
level portion of the road, but these alternations in the speed and power
cannot be effected without a considerable degree of complexity, weight,
and expense in the machinery, and as we are confining ourselves to the
consideration of the case where velocity is not required, and might even
be an inconvenience, the excess of power will be wasted.

These objections to the use of mechanical power, in certain cases, are
pointed out, not as being insurmountable obstacles to the use of machinery,
but as serious difficulties which, in practice, have not yet been overcome.
In fact, there is not at present any practical substitute for horse power on
common roads, and as far as the public is concerned nothing has yet been
done. We, therefore, must consider them as objections remaining to be
overcome ; and we are compelled to draw the conclusion, that, at the pre-
sent moment, animal power (always confining ourselves to the question of
the economical transport of heavy goods upon common roads) is superior
to any mechanical agent, and that beasts of draught, and particularly the
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the weight of the body may be supposed to be accumulated, and B the ful
crum, or point of resistance ; AC the direction of the power to be overcome.

If the legs are inflexible, the body, acting by its gravity, tends in its
descent to describe a circle around the point B, but is opposed by the
resistance AC ; and it is proved by the law of the resolution of forces, that
if BD be drawn parallel to AC, the lengths of the lines AD, AB, and DB
represent respectively the proportions between the weight of the body, the
strain upon the point of support, and the effect produced ; that is, if AD
be taken as the measure of the weight of the body, then AB is the measure
of the strain upon the legs, and BD or AE the power pulling in the direc-
tion of AC.

Consequently, the effect increases with the weight of the body and the
distance which it is thrown beyond the feet, and is limited only by the
capability of resistance at B, or the muscular strength of the legs. This
is evidently the case in practice; for even if the body were brought
nearly horizontal, when its weight would act to the greatest advantage,
still, if the legs are incapable of resisting the strain, they would yield,
and no effeet be produced. In a man, this museular strength of the
limbs is very great, and he can lift or carry immense weights, and
ascend easily, even loaded, a ladder; but he is not well adapted to the
purpose of drageing: as his own weight is small proportionably to his
strength ; and the centre of gravity is low, and by the construction of
his body, cannot be thrown far beyond the fulerum at his feet; con-
sequently, however capable his legs may be of resisting a great strain,
AE remains small, and his muscular force is not advantageously brought
into action.

A horse, on the contrary, by the formation of the body, can relieve his
weight partly from his fore-legs; and, extending his hind legs as in
fiz. 2, throw the centre of gravity a considerable distance in front of
his feet B. AE is here proportionably much greater than in the former
case, and the whole of his force is, therefore, advantageously employed.
He is in fact, by his mechanical construction, a beast of draught.

The same train of reasoning which has here pointed out the species of
work peculiarly adapted to the different structure of the man and horse,
if continued further, will now serve to show the circunmstances under which
the power of the latter is best applied, and the greatest effect produced.

We shall here consider both the quality of the draught and the degree.

And firsl, it is to be observed, that although the weight of the animal’s
hody is the immediate cause in the action of pulling, yet, as before stated,
it is by the action of the muscles in advancing the legs and raisinz the
body, that this cause is constantly renewed, and the effort continued.
The manner, and the order of suceession in which a horse thus lifts and
advances his legs may, of course, influence the movement of his body,
and ought therefore to be examined into: accordingly we find that many
writers upon draught have touched upon this part of the subject,
but they appear to have contented themselves with inventing in their
closet the manner in which they conceived a horse must have moved his
legs, rather than to have taken the trouble to go out of doors to see
what really did take place, and, consequently, many have arrived at
erroneous conclusions. The ancient sculptors, who generally studied
nature so faithfully, either neglected this point, or otherwise our modern
horses, by constant artificial training, have altered their step : for we find
in the celebrated frieze, from the Parthenon at Athens, a portion of which,
now in England, is more commonly known under the name of the Elgin
marbles, the only horses which are represented trotting, have both their



412 ON DRAUGHT.

lezs on the same side of the body raised at once, the other two being firm
upon the ground—a position which horses of the present day never assume
while trotting.

In the case of these relievos, it is true that there are only four horses,
out of more than two hundred, which are in the action of trotting, all the
others being represented in a canter or gallop; and only two of these
four are entirely in the foreground, and distinet from the other figures.-
It would not be safe, therefore, to draw too general a conclusion from this
example alone ; but we have another decided proof of the remark we
have made, in the case of the four horses of the church of St. Marc at
Venice.

Whether this was then the mode of trotting or not, it is certain that it
is never seen to occur in nature in the present day; and indeed it appears
quite inconsistent with the necessary balancing of the body, and was,
therefore, more probably an error of the artist.

It perhaps may have been found difficult or troublesome to watch the
movement of a horse’s legs ; but a very little practice will enable any body
to verify what we are about to state : by keeping near the side of a horse
that is walking, it will be easily seen that, immediately after the raising of
either of the hind legs from the ground, the fore leg of the corresponding
side is also raised, so that the latter leaves the ground just before the
former touches it. If the fore legs be then watched, it will be seen that,
inmediately after the movement of either of these, the hind leg vwpon the
opposite side is put in action, so that the order of succession appears to
be in walking, as numbered in fig. 3.

Fig. 3.

If the horse be now examined from a short distance, it will be seen
that, when he is walking freely, the successive movements of the legs are
at equal intervals of time, and that the muscular foree of one limb only
is brought into action at the same moment. But if a horse, which is
dragging a load with some considerable exertion, be watched, it will be
seen that he then acts longer upon his legs, and allows a less interval of
time for raising and advancing them ; and at the same time, the regularity
of the movement is generally destroyed; the limbs on the same side
generally being moved more simuitaneously, or at nearer intervals of
time than those at the opposite corners: thus, the muscular forces of two
limbs are always acting together, the movement of the whole body is less
continued and uniform than in the former case; but each impulse is more
powerful, and a resistance, which would be too great for the muscles ol
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one lex, is overcome by the united exertion of two. We shall point out,
hereafter, the necessity of attending to this in the application of his power
to draught.

In gﬁng. the action is of course quicker, and a less resistance will,
as might be expected, cause the horse to move his legs at two intervals
instead of at four equal intervals of time: indeed, a horse accustomed
to go in harness generally acquires the habit of that action. There is
this striking difference between trotting and walking: in walking, we have
seen that tEa interval between the movement of the legs on the same side
was less than the other interval of time: in trotting, on the contrary, the
legs situated diagonally, or at opposite corners, move almost simultaneously.
Owing to the velocity and the momentum which the body acquires in
consequence of that velocity, in trotting fast, the successive impulses are
less distinetly perceptible, and the movement more continued and uniform
than in a slow trot, or in walking.

In galloping, the movement is totally different : the fore legs are thrown
forward nearly simultaneously, and the hind legs brought up quickly,
and mnearly together; it is, in fact, a succession of leaps, by far the
greatest interval of time elapsing while the legs are extended afier the
leap is taken : this is the position, therefore, which catches the eye, and
which must be represented in a drawing to produce the effect of a horse
in a gallop, aithough it is the moment when the animal is making no
exertion.

The canter ic to the gallop very much what the walk is to the trot.
though probably a more artificial pace. The exertion is much less, the
spring less distant, and the feet come to the ground in more regular suc-
cession: it is a pace of ease, quite inconsistent with any exertion of
draught.

The consequence of these peculiar movemerts in the limbs of the
animal is, that a succession of impulses is conveyed to the bedy; and
when the movement is slow, and the body of the horse does not acquire
any considerable impetus or momentum, the resistance should be such as
to receive each of these impulses, and leave the horse unrestrained in the
intervals,

It must, therefore, be a rigid resistance, void of elasticity.

It must not, however, be a constant, unremitted resistance.

For it is a well-known fact, that, however powerful may be the muscles
of a limb, they must not be kept constantly on the stretch. Thus we feel
even more fatigue by standing than by walking, because one particular set
of muscles is then kept constantly exerted. It is evident, therefore, that
the resistance or draught must not be perfectly constant but should afford
frequent opportunities of relaxing the efforts, Neither must it be a yield-
ing resistance, as in that case the animal could not make any great
exertion ; for if he applied too much power, he would be liable to fail
forward, and should he at any time fall short of the necessary exertion, he
would be drawn back by the strain, and it would require a considerable
effort to restore the motion.

If a horse be made to drag a rope passing over a pulley and descending
into a well with a certain weight, say of 200 1bs. attached to it, it is obvions
that he could not make an effort greater than 2001Ibs. without instantly
considerably increasing his velocity, which would be a waste of power ;
nor must he for an instant relax his efforts, or fall below that mark, for he
would then be unable even to resist the pull, and would be overcome by
the weight. Such an extreme case as this, of course, 1s not likely to occur
often in practice, but the disadvantage of the principle is obvious.
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An arrangement of this sort is, indeed, sometimes made use of, for raising
the earth from excavations, or the materials of a building ; but the exertion
is continued only for a few seconds, or for a distance of not more than ten
or twenty yards : if prolonged, the inconvenience would be seriously feit,
as it is, to a certain degree, in towing canal boats ; the length and curve of
the rope give an elasticity to the strain, and the necessity of keeping the
rope out of the water, or from dragging along the the

animal to keep up a constant, unremitted pull, and that, too, in an obligue -

direction, so as to throw him into an unfavourable position. We accord-
ingly find that, under these circumstances, the average work of a horse is
equivalent only to about four-fifths of that given by Smeaton, Desaguil-
liers, and others, who estimated the power of the horse from the work done
in a horse-mill, where the resistance is inelastic, and all circumstances
favourable, with the exception of the circular path, {

The disadvantage of this kind of resistance is well known to carmen,
though of course without consideration of the reason. A horse is said to
pull better when he is close to his work, that is to say, when he is attached
at once to the body to be moved, because every exertion he makes is
then communicated at once to the mass; but the leader of a team, unless
he keeps the traces constantly on the stretch, may frequently waste a
powerful effort without producing much effect upon the carriage.

Another inconvenience resulting from harnessing horses in a team, or
one before the other, is, that the leader, by tightening the traces, is con-
tinually relieving the strain from the body horse, and reciprocally the body
horse from the leader ; so that these horses labour under all the disadvan
of a long, elastic, and constantly yielding connexion with the load, which
is not only fatiguing to them, but, in cases where the resistance is variable,
prevents the full and united effect of their exertions being properly ¢om-
municated to the carriage. For, if a slight obstacle, as a rut or stone in
a road, checks the progress of the vehicle, the shaft-horse can immediately
throw his whole weight into the collar, and the united effect of his strength
and impetus is conveyed unimpaired to the vehicle, and forces it over the
obstacle ; but if any elasticity is interposed between the power and the
resistance, as in the case of the traces of the leader of a team, the whole,
or the greater part of the effect of impetus is lost, and that force, which, if
concentrated in one effort, would effect the object, being lengthened into
a continued and comparatively feeble pull, is insufficient.

If we wish to destroy the impetus of a body moving with violence, we
receive it with a yielding resistance; the action of catching a cricket-ball
exemplifies this perfectly ; and therefore, if the full effect of momentum is
wanted, all elasticity in the direction of the movement should be avoided.

We have entered rather fully into the consideration of this icular
point, because the principle is not only applicable to the mode of commu-
nicating the immediate action of the moving power, but will be found also
of considerable importance when we arrive at the subject of wheel-carriages,

A consideration of these various points brings us to this conclusion, that
the draught ought neither to be constantly uniform or without remission,
nor yet yielding or elastic: sudden shocks or violent changes in the velocity
must also evidently be disadvantageous, as tending to distress and injure
the animal.

Having determined upon the necessary quality of the resistance, we will
proceed to examine into the quantity or the degree of resistance or draught,
and the speed best adapted to the exertion of the animal. The useful effect
of a horse, or the work done, must evidently depend upon three things, viz.
the rate at which he is made to travel, the power of fraction he can erert,
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and the number of hours he can continue to work daivy at that speed ; and
where there is no fixed condition which determines any one of these, such
as a particular load to be moved, or a vertain velocity which it is desirable
to attain, or a limited time to perform the work in, then the object must be
to search for those proportions of the three by which, at the end of the day,
the quantity of work shall have been produced.

ith respect to the first two, viz., the speed and power exerted, it will be
obvious, that where a horse travels unloaded, the greatest distance he can
go in any given time for several days in succession without injurious fatizue,
is the limit of his velocity : on the other hand, the load may be so great,
that he can scarcely put it in motion—this is the limit of his power: in
both cases, the useful effect is nothing. But between these limits of
velocity and power, there is a proportion which affords the maximum
quantity of effect, and which, therefore, must be the most advantageous for
the application of horse-power.

It has been asserted by theorists, and the theory appears to be supported
by experience, that the velocity corresponding to this maximum, or that at
which a horse working continually a certain number of hours per day will
do the most work, is equal to half the extreme or limit of velocity of the
same horse working the same number of hours unloaded ; and that the
force of traction corresponding to this speed, is equal to half the limit of
his power. For instance, if six hours be the length of a day's work de-
cided upon, and if a horse working that time can go six miles per hour
unloaded, and therefore producing no useful effect, and supposing the limit
of power of the same horse be equal to 2501bs,, it is found that he will do
the most work in the same number of hours when drawing a load at the
rate of half six, or three miles per hour ; and half of 250 or 1251bs. will be
the strain corresponding to this speed. Our next step, then, must be to
find these limifs : now, the limit of velocity depends upon the length of
time during which the speed is kept up ; we subjoin therefore a table de-
duced from experiments, and which represents the proportion of the duration
of labour and maximum velocity of the average of horses accustomed to
their respective velocities.

Durationoflabour . . . . 1 2 3 4 5 6.7 8 10
Hm“;w aad "} 143 103 8 74 63 6 55 5p 4
This within the range here given may be considered as very nearly the law
of decrease of speed by increased duration of labour; and at the first
glance we see the great advantage of reducing the speed and prolonging
the exertion. There are, however, many causes to limit the duration of a
day’s work of a horse. Tredgold, in his work on Railways, before quoted,
says: * The time assigned for the day's work of a horse is usually eight
hours ; but it is certain, from experience, that some advantage is gained by
shortening the hours of labour ; and we have observed, that a horse is least
injured by his labour, where his day’s work is performed in about six
hours ; where the same quantity of labour is performed in less than six
hours, the over-exertion in time shows itself in stiffened joints, while the
wearying effects of long-continued action become apparent, if the duration
of the day’'s work be prolonged much beyond eight hours. Indeed, under
the management of a good driver, a full day's work may be completed in
the time before mentioned—six hours—with benefit to the health and
vigour of the animal.

We may be permitted, however, to abandon the idea of improving the
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health of the animal, or of rendering his business a pleasure to him—an
attempt, the success of which is, we should think, very questionable, and
content ourselves with endeavouring to check the barbarous practice of
working horses to death either by overdriving or overloading them ; and
we shall, as is generally the case, consult our own interests and follow the
dictates of humanity at the same time, by not injuring so useful an animal :
and we think experience proves there will be no danger of doing this by
working eizht or nine hours a day. By referring to the ‘I'able above, we
see that the maximum velocity of the average of horses corresponding to
eight hours’ work is five miles and a half per hour, consequently, the rate
at which he would travel when loaded is a little more than two miles and
a half per hour. There is no doubt that some horses could conveniently
travel faster ; but as the speed must generally be governed by that of ather
horses, the average is, in this case, the rate to be adopted. The force
exerted under these circumstances depending upon the quality of the horse,
it is very difficult to obtain even an approximate value of it, unless the
experiment be made upon each individual horse : it is fortunately, however,
of no great consequence in practice, because if we feel sure that we are
employing all the power we can command to the greatest advantage, it is
not of any very great importance that we should know the eract amount of
that power.

Incomparing animal horse- power with that of the steam-engine, we
estimated it at about 1251bs., but we believe that, with tolerably good
horses, it may generally be taken at more than that.

We have thus far confined our attention to the cases where velocity, as
well as duration of labour, was left to choice ; this is far from being alwaye
the case. In stage-coaches, or other conveyance for passengers, speed is
absolutely necessary, and it only remains to learn how that speed can be
obtained with the greatest economy. The following Table, extracted from
Tredzold, will show the great reduction in the effect produced by increas-
ingz the velocity.

'The first column being the velocity or rate per hour, continued for six
hours per day; the second represents the force of traction of which the
animal is capable; and the third, the comparative effects produced. A
force of traction of 1251lbs. continued for six hours at the rate of three
miles per hour being taken as the standard, and considered equal to the
arbitrary number 1000,

Miles per hour. Fuorce of traction in lbs. Effect produced.
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If, however, the hours of labour be lessened, taking the velocity corre-
sponding to the greatest useful effect, the results will be much greater, and
the velocity may be raised much higher, as will be seen in the following
Table.

Here the first columm is the length of days’ work, the second the best
velocity corresponding to that time, or half the limit of velocity shown in
Table (1), and the third column the comparative effect produced, the force
of traction being in each case 1251bs,
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The resistance to a body moving in a fluid, arises principally from the
striking of the particles of the fluid against the front of the moving body,
so that if the speed of the vessel be increased, not only does it encounter a
proportionably greater number of particles, but also it is struck by each
with a force proportionate to the velocity, and consequently the resistance
is found to increase as the square of the velocity; thus, if the speed of the
vessel be trebled, the number of particles, or the quantity of water which it
meets in its progress for a certain space of time, is trebled, and the resis-
tance of each particle being also three times as great, owing to the boals
striking it with treble the velocity, the united effect is nine times as great ;
therefore, if in the first instance it required one pound to draw the vessel,
it would now require nine, but nine times the weight or resistance, moved
at three times the velocity, will require twenty-seven times the guantily of
power in action ; consequently, we see that the resistance increases as the
square of the velocity, and the power required to be exerted for a given
time increases as the cube of that velocity.

There are some other causes of resistance, which do not vary in this
proportion, but at moderate velocities; and in all ordinary cases this may
be considered as a tolerable approximation to the real law of the increase,
and shows at once the impossibility of using water conveyance where speed
is required. The draught of an ordinary canal boat, at the velocity of 2}
miles per hour, is about 34 of its weight, that is to say, a canal boat, with
its load weighing 33 tons, or 73,920 Ibs., is moved at the rate mentioned,
by a force equivalent to 80lbs., being 1. part of the load. This is found
by Mr. Bevan to be the result upon the Grand Junction Canal, and a force
of traction of 801bs., is here found to be equivalent to a horse power. The
average power of an ordinary horse is certainly rather more; and in the
commencement of this paper, we mentioned this as an instance of a small
effect being produced, most probably owing to the peculiar application of
the power. We believe it to be the case, and think it likely, that if the
disadvantages before alluded to, arising from the mode of applying the
power, could be removed, the effect might be raised to 100 lbs. or 120 lbs.
of traction, and consequently the load moved would then be 40 or 50 tons ;
this is an increase well worthy of consideration.

We now come to the consideration of the means of transport employed
on land. These are sledges, rollers, and wheel carriages. The.order in
which they are here mentioned, is probably that in which they were in-
vented or first employed. A sledge is certainly the rudest and most pri-
mitive form of vehicle ; the wheeled carriage, and even the placing the load
itself upon rollers, is the effect of a much more advanced state of the me-
chanical arts, and is probably of much later date than the sledge.

When man first felt the necessity or the desire of transporting any arti-
cle from one spot to another, he doubtless endeavoured to lift or carry it :
if it proved too heavy for him to carry, he would naturally endeavour to
drag it. Here, frequent experiments would soon show him how much less
labour was required to drag a body with a smooth surface in contact with
the ground, than when the contrarv was the case ; and if the body to be
moved did not itself present a smooth surface on any of its sides, but was,
on the contrary, rough and angular in all directions, he would naturally be
led to interpose between it and the ground some plane surface which
should prevent the angles and projections of the body from entering the
ground and impeding the progress: and we may presume that sledges were
thus very early brought into use. When attempting to transport still heavier
masses, the accidental pressure of round stones, or a piece of timber, may
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he describes Juno's chariot. He there says, while Junowas pulling the
golden bits to the horses, Hebe fastened on the wheels to the iron axles.
* These wheels had eight brazen spokes, and the felloes were of gold,
and the tires of brass.'—* The seat was fastened with gold and silver
cords.

This, of course, gives us Homer's ideas of perfection in a chariot,

All the epithets which could convey ideas of swiftness, were applied to
these chariots and to the horses, but we have no positive information as
regards the real velocity with which they would travel: as roads were
scarce, and probably at best merely tracks, much could not be expected
from vehicles constructed under such circumstances; the wheels were
small, from 20 to 30 inches diameter, and all the parts of the chariots
excessively heavy, so as to resist the repeated shocks to which they were
subject.

The chariots represented upon the Frieze of the Parthenon, before
alluded to, and which is probably upwards of 2200 years old, are very
light in their construction, and only want springs to be called gigs.

The advancement of all the branches of the mechanical arts has ne-
cessarily introduced many improvements in the details of the construction
of the wheel itself, as well as in that of the axle and the rest of the carriage,
and by this means no doubt increased very greatly the use and advantage
of it; but it is a remarkable fact, that these improvements have been con-

fined exclusively to the workmanship and mechanical detail, and that the
principle has remained exactly the same, and has not even received any
addition during this immense lapse of time.

Upwards of 3000 years ago, the wheels appear to have been independen
of each other and running upon fixed axles; we can say no more of the
most improved wheel of the most finished carriage of the present day.

We are far from intending to cast any slicht upon modern invention, or
to compare the groaning axletrees and creaking wheels of the ancients with
the noiseless Collinge's axles of the nineteenth century; but truth compels
us to acknowledge that a period of thirty centuries, more than half the
time which is supposed to have elapsed since the creation of the world,
has produced no radical change nor hrought into action any new principle
in the use of the wheel as applied to carriages.

The particular form and construction of the wheel, as well as of all the
other parts of the carriage, however, admit of great variety, and the
dranght is materially affected by their variation. We shall, therefore,
after examining the action of wheels in general, describe the mode of
construction now adopted, and then endeavour to point out the advantages
and disadvantages of the various forms which have been given to the
different parts of it.

First let us examine the theory of it, and suppose it acling on a level
plain.

The wheel being a circle, the centre will remain always at the same height,
and consequently will move parallel to the plane in a perfectly level live: if
any weight be attached to or suspended from its centre, this will also move
in a continued straight line without rising or falling, and consequently
when once put in movement, there is nothing to check its progress (neg-
lecting for the moment the slizht resistance of the air), and it will require
no force to keep it in motion so long as the wheels continue to turn.

We have therefore in this case only to examine into the force necessary
to turn the wheels. The wheels, if left to themselves, would roll on with
perfect freedom, whatever might be their weight, or whatever weight might
be attached to them, provided nothing in the mode of attaching t‘n;:. weight
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