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inflamed and the back swollen. This, though a
well-known practical point, does not always receive
that attention it deserves.

Coming out at almost right angles to the spine
are the ribs; as it is indirectly on the ribs the
saddle actually rests, it is essential that we should
study them somewhat closely.

The ribs form a case called the chest, this case is
narrow in front and wide behind. The ribs in front
(those situated under the foreleg) are short, straight,
wide, and fixed both above into the spine and below
into the breast bone; as we pass backwards we find
they become more arched, narrower, and flexible, and
they are not fixed below into the breast bone, but
only attached to each other.

The arching or fulness of the back ribs produces a
very remarkable change in size, which can only be
appreciated by looking down on a horse as he is
being led past witli nothing on his back. In no
position can it be better seen than from the driver’s
seat of a London omnibus, as the horses wear no
harness other than collar and traces. From this
position a careful study of the action of the muscles
and parts of the back may be obtained ; the use of
the loins and the action of the shoulder blades can
aiso be distinctly seen, and to these we will shortly
draw attention.

If a vertical section be made through a horse’s
body just behind the play of the shoulders, it is
found that the part is egg-shaped, whilst if the cut
passes behind the last rib the section is nearly
circular (Fig. 2). The difference in shape is due
to the arrangement of the ribs.

If the ribs be carefully examined (and we need only
look at the last elevenasthe others are concealed from
view by the shoulder blades) it is found that those
behind the play of the shoulder are wide, compara-
tively straight,and attached to the breast bone below
which affords them great support ; their upper surface
(which with the spine forms the back) is narrow.
As, however, we pass backwards it is found that the
ribs have a gradually increasing width of upper
surface ; the difference between that in front of the
loins and that behind the play of the shoulders
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ment that friction is readily set up, and if anything
rests on the skin the part rapidly becomes inflamed
and tender.

Filling in the space between the ribs and the spine
we have an immense amount of muscle; these
muscles help to raise the fore part of the body, and
assist in lashing the parts of the spine together and
go renders it firm but flexible ; moreover, they act
the part of a buffer, and prevent the saddle from
bruising the ribs beneath. We may speak of this
muscle as so much elastic substance, placed there to
prevent injury to the dense structures below. When
this elastic substance is large in quantity sore backs
are infrequent ; where it 1s deficient or wasting sore
backs are common. The explanation is obvious.

To complete this rough account of the anatomy of
the back, we must describe the position of the blade-
bone and .the various movements it performs. The
blade-bone is the structure which, to a great extent, The move-
gives the shape to a horse’s shoulder; it lies ob- [jenis of the
liquely on the side of the chest to which it is attached
by a large number of muscles; It is a fan-shaped
bone, and forms at the lowest part, or handle of the
fan, one of the largest joints in the body, viz., the
shoulder joint. If a horse be watched walking it is
observed that the blade-bone is moving backwards
and forwards on the side of the chest; at every
movement of the limb this backward and forward
motion takes place (Fig. 4). If the shoulder blades
are compressed at their upper part near the withers,
g0 a8 to limit or interfere with their movements, the
horse is unable to fully extend his legs, he goes
short, he cannot pick his feet up, and is liable to
stumble or even to fall.

The lesson we learn from the physiology of the Blade-bone
blade-bone, is that both it and its enveloping mass of Fyuees
muscle must not on any account be pressed upon or stumbling,
interferred with, or we risk the safety of the horse
and rider. This may be demonstrated by observing
the effect of putting a plain saddle on a troop horse
which is stumbling from no apparent cause; if it
be due to blade-bone pressure the stumbling will
gradually but surely disappear as soon as the animal
finds its shoulders released.
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Covering over all the bones and muscles of the
back is the skin, a structure which presents certain
peculiarities. The most prominent of these 1is
its inability to sustain continuous pressure for any
great length of time; the effect of dead continuous
pressure on the skin is to cause it to die. The
tendency of the skin to die as the result of pressure
1s a feature common to both the horse and ourselves.
A tight bandage or knee-cap will cause the same
thing ; anything, in fact, which presses the blood
for a length of time out of the skin, no matter
how limited its area, will cause the part to ulcerate
and die.

The most perfectly devised saddle in the world
will not admit of a horse carrying crushing weight
every day, for hours together, without the skin re-
senting it, no matter how hard the condition of the
animal may be. A better recognition of this faet
would save much suffering and inefficiency, and we
shall revert to it again.

The last point in the physiology of the back which
has to be alluded to is the distribution of the
animal’s weight on its limbs. The centre of gravity
of the horse is ascertained by dropping a vertical
line behind the withers, touching the ground five or
six inches to the rear of the heels of the fore feet.
If this vertical line be intersected by a horizontal
one drawn on a level with the point of the shoulder,
the place where the lines cross is approximately the
centre of gravity. The position of the centre of
gravity will vary with the conformation of the horse,
but the one indicated is not far from the truth.

Rather more than half the weight of the body is
carried on the forelegs; more weight is carried on
the forelegs when the head is depressed than when it
is raised (which explains the advantage of keeping a
stumbler well in hand); from sixty-six to sixty-eight
per cent. of the rider's weight is carried on the fore-
legs. This is the explanation why horses break
down more frequently in front than behind. It is
obvious that the work the forelegs have to perform
is increased by letting men ride on their horse’s
blade-bones.

It has been said that the weight should be carried
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sidering the strain imposed on it, seems a very severe Causes of

front arch

ordeal, but the early metal arches were found to expanding,

open. The reason why an arch opens is not always
fully understood. The explanation is that the front
arch of the saddle is placed upon or over a
wedge-shaped portion of back, and wunless the
gide-bars on which the arch rests have a per-
fectly level and even bearing, there is a continuous
gtrain on the arch the whole time the saddle is on
the horse, whereas, if the side-bar rests upon a per-
fectly even bed on the back, the strain on the arch
i8 reduced to a minimum. Moreover, when the
front arch has not a level bearing on the back
(through the intervention of the side-boards), it is
exposed to the strain imposed upon it by the military
method of riding, and by the considerable weight
carried on it. Saddles too narrow between the
side-bars also cause a perpetual strain on the front
arch. Finally it suffers through accident, such as
a saddle falling off the rack, &ec.

The Rear areh.—Changes in the shape and direction
of the rear arch are well-nigh impossible, excepting
as the result of rough use or accident. The strain
imposed upon the rear arch is principally caused by
the men sitting too far back, many of them in the
low-arched saddle actually sitting on the edge of
the arch.

The distance from front to rear arch measured in
the central line of the saddle is at present from
163 to 171 inches, according to the pattern of
saddle. {

The Side Bars are made of beech wood ; they are
given a certain curve in the making, and that curve
with slight modifications, they retain for ever. In
other words, it is assumed that the curve given to a
side-bar will correspond to all horses’ backs.

The careful inspection of fifty backs will satisfy
us that the lines on which they are built, though
approaching each other, are yet distinet; and in
detail they vary considerably. The curves given by
the saw indicate roughly the curves of the back, and
the saddle-tree maker has to shave the bars duwn
without any reference to the animals they are intended
to fit. We might just as well have boots made for us

Rear arch,

Side bars,
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to wear, for which we are neither measured nor fitted. *
This is unavoidable where saddles are made in thou-
sands and issued made up; the point is dwelt on to
impress upon officers the necessity of fitting the tree,
and selecting that size of saddle which approaches
nearest to the lines of the back.

The reason why the curves of the side bar should
correspond to the curves of the back, is that when
these two surfaces do not agree, perfect fit between
the saddle-tree and back is not ensured, an uneven
bearing will result and injury must follow, not
necessarily at once, but immediately the horsze is

‘put to severe work with heavy weights up.

We have indicated in our description of the
structure of the back where the side-bars should
rest, viz., from behind the play of the shoulder to the
last rib; if the curve of the side-bars corresponds
to this surface, no sore backs will result so long as
the horse is in condition. When, however, a horse
loses flesh his back alters in shape, the muscles
become concave, and the side-bars which originally
fitted no longer has a level bearing on the back, but
a most irregular one. To this condition we will
return again.

The greatest desideratum in a military saddle is
a self-adjusting side-bar. A self-adjusting saddle
is one where side-bars will vary in position according
to the amount of condition of the horse ; no matter
whether the muscles grow large or waste, rise or fall,
the same intimate bearing is placed on them by the
saddle above, because the bars are no longer rigid but
hinged to the tree, and readily adjust themselves to
the surface on which they rest. In this way the man’s
weight instead of being distributed on two or three
points to the ruination of the horse’s back, is distri-
buted in a perfectly even manner over a large sur-
face. The nearest approach to such a saddle is that
brought over from Austria, by the late General
Keith Fraser.

* Tt is no uncommon thing to hear people, when speakin
of the shoeing of horses, compare the structure of the foot
action of the shoe to some imaginary parallel condition of the
human foot. The comparison is erroneous; the nearest
parallel to our fook and bpat is the borse's back and saddle,
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One of the difficulties in our present saddle is to The
deal with the portion of the side-bar known as the " '™
“burr” which projects in front of the front arch,
and the use of which is to afford attachment to the
wallets. Some years ago we pointed out that the
effect of these “burrs resting upon the blade-bones
was to interfere with the movements of the horse's
fore limbs.

We have shown that the blade-bones move
backwards and forwards on the side of the ribs at
every movement of the fore limbs ; if this action be
interferred with—which it is most seriously by
pressure upon them—the horse steps short, his
stride is interferred with, he does not open and close
the angles of the limbs sufficiently, and is liable to
trip and stumble. We are satisfied that one cause
of broken knees amongst troop horses is blade-
bone pressure; this pressure, be it remembered,
is not simply that of the saddle being girthed down
tightly to the back, but added to it is the weight of
the rider and of his kit and arms. We often hear of
horses reported as unable to keep up in the ranks
and constantly stumbling ; in such cases we advise
careful attention being given to the fittings of the
saddle, so as to take the pressure off the blade-bones,
and this simple manceuvre is often attended by the
happiest results. If the blade-bones are confined in
a vice we cannot expect horses to move frenﬂj.'_
Blade-bone pressure can be entirely avoided by care
in fitting. .

The side-bars should rest behind the hollow of
the blade-bone in what may be called the pit of the
shoulder, and to admit of this all saddles should
have the blanket folded so as to keep the “burrs”
off the blade-bones. If pannels are used they
should have the stuffing under the “burrs” re-
moved, and the pannel stitched across to keep it
empty and so avoid any pressure on the part (see
Fig. 10).

We have still another portion of the side-board
which needs attention, wviz., the rear fans, or the
portion of bar which extends beyond the rear arch.
These rear fans are placed there for a special pur- gear Fans.

pose, namely, the carriage of the rear pack ; they
(6442) B
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tion which is harmful. We must endeavour to obtain
the happy medium ; if the horse is low in flesh he
requires more stuffing in the pannels, not only to
keep his saddle off the spine, but also to prevent his
ribs being bruised ; in other words we must replace
artificially in the pannel the amount of condition
lost. On the other hand, if the animal be in good
condition much less stuffing suffices. When new
pannels are placed on a saddle we must be pre-
pared for great changes to occur in them in the
course of a few weeks, or even days. The chief
change 1s that the stuffing settles down, the hair be-
comes closely compressed, and the pannel loses in
bulk ; at the same time i1t takes to an extent the
shape of the horse. At the end of a period, varying
entively with the amount of work performed, the
pannels are reduced in thickness, even to perhaps
half their original amount, and the stuffing may be-
come hard and lumpy. In this condition they are
readily restored to some of their former bulk by be-
ing “pricked up” with an instrument like a skewer,
and in course of time they settle down again.

All this teaches us a practical and useful lesson :
we must not depend upon pannels retaining their
original shape and bulk, and if horses are doing
severe work not only are they losing flesh off their
backs, but the pannels of the saddle are becoming
thinner through severe compression, and bruising of
the back will result ; in other words, horses at hard
work require the pannels looking to regularly,
“pricking up” or even more stuffing adding if
necessary.

In fitting a saddle, as we shall have ocecasion again
to point out, it must be remembered that the fitting
is not complete until we have seen it in a man com-
pletely accoutred; parts appear well out of harm’s
way when the saddle is simply girthed down to the
back, but when a weight is imposed on it, such
compression of the pannel or blanket has occurred
that the saddle may sink as much as an inch nearer
to the back.

Changes oc-
eurring in
new pannels.

Theoretically speaking, stuffing is not put into a Extra
saddle to make it fit, but to make it soft. It often 3!ufingin

happens with this latter object that we order more

pannels.
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addition to the material beneath a saddle where
horses are in poor condition.

In previous editions of this manual the numnah
pamnmel was condemned. This condemnation still
holds good if they are employed as they were in
the 1884 saddle, viz., nothing but numnah paunels
and a numnah beneath the saddle; used as now
proposed, with a blanket as an additional protection,
they should be found valuable.

The Seat should be roomy, and certainly have The seat
something to spare between the end of the man and
the rear arch. As to the shape of the seat, its height
in front and behind, &ec., this is o question of equita-
tion with which we cannot deal, but the man should
git in the centre of his saddle if his weight is to be
evenly distributed.

The whole seat may rvest on the spine through
sinking ; it is a great support to a seat to have
webbing beneath it. Few parts of a saddle
receive greater strain than the seat, owing to the
military method of riding ; to avoid this strain as
far as possible, the webbing under the seat should
be found most useful. Webbing soon gets slack
unless well stretched before being put on.

Numnah.—Some very erroneous notions exist as Numnan,
to the use of a numnah, the general impression is
that it is put under the saddle to make the latter
soft to the back. This is not its use, though the
felt numnah, no doubt, gives protection to the back,
yet its real use is to absorb the sweat, and prevent it
from passing into-and rotting the blanket or pannels.
leather numnahs have been tried, but the objection
against them 18 the difficulty in keepmﬂ them soft ;
the sweat hardens them, and the leather perlshea
unless carefully attended to. DMoreover, the sweat
cannot be absorbed by leather as it is h}r felt, and
the back being bathed or fomented with sweat must
have a tendency to weaken the skin and induce
abrasion,

No doubt the felt numnah answers its purpose
very well, but there are certain points which require
attention : lst, It should not be cut too large, par-
ticularly behind, as it causes horses to sweat un-
necessarily, 2nd, The attachment to the arches,
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Some of these objections we can meet, others are
beyond our province to answer, but the most decisive
blow is always considered to have been delivered
when objections 3 and 4 are stated.

We must assume that it is not always raining on
a campaign, whereas sore backs stare us in the face
from the moment we mount at the base of operations
until we return. Moreover it takes a lot of rain to go
through a good blanket, and there is no necessity to
put that side which is covered with mud next to the
horse's back ; further, the wet and muddy blanket
always has the numnah between it and the skin
Still, the mud-covered blanket is no doubt a difficult
problem.

An objection we have never heard urged and yet
one much stronger than the above, is the way
blankets get torn through getting under horses’ feet
at night, and otherwise destroyed. We cannot
altogether meet this difficulty, though greater atten-
tion paid to the way men put their blankets on would
prevent many of them from being torn.

Our present saddle blanket is 5 feet 6 inches in
length, 4 feet 8 inches in breadth, and weighs 4 lbs.
6 ozs. to 5 lbs. It is intended to be used as a cover
for the horse as well as a saddle blanket.

We. believe that a good thick blanket of 9-lbs.
weight, measuring at least 5 feet square, will be
found the great stand-by in future campaigns. The
object of having a thick blanket is to save wrinkling
when folding, and so prevent injury ; a thick blanket
like a piece of carpet felt cannot wrinkle.

The blanket may be kept in its place when
pannels are worn, by a process which is simple and
most effective. We were shown it in a Cuirassier
regiment in Germany, where the greatest value is
placed on this protection.

The method is as follows:—The front bottom
corner of each side of the blanket is turned back, and
pasing over the “points” of the front arch is kept
down in its place by passing under the strap of the
girth, which the Germans attach to the front arch;
this flap of the blanket is therefore fixed tightly
between the point of the tree and the front girth
strap, and the grip is so good that the blanket

How to
retain the
blanket in
its place
when
pannels
are worn,
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dicative of ignorance of the essential principles of with sore
collar fitting. Shoulders which have been injured 2otarte
will heal, many of them during work, if the proper fited.
alterations have been effected, and if they continue

to rub it is proof positive that the alteration is not
satisfactory.

We must not be misunderstood on this point. We
do not advise a horse being worked with an altered
collar when the shoulders are so inflamed that the
animal will not allow itself to be approached; but
“we do say that after the acute inflammation has
subsided, it is unnecessary to wait for the resulting
wound to heal before putting that animal to work, if
the collar has been properly adjusted.

We have spoken of shoulder injuries as if the
collar were always at fault ; for all practical purposes
it may be considered so, but there are cases where
injury has occurred and the collar apparently fitted
well. Such will always happen when horses are soft
and wanting in condition, and experience teaches us
that as the skin hardens the tendency to gall is
abolished.

Never allow a collar to be sent to the shop fur Alteration
alteration without the saddler seamg it on and mark- ¥ i
ing the alteration required. It is astonishing how made.
saddlers and collar makers trust to their eye ; nothing
is more fallacious. Further, they will carry out
the most elaborate work without ever thinking of
trying the collar on to see how they are progressing,
and whether the alterations are on the right
lines. No attempt should be made at finally com-
pleting the alteration until the collar has been seen
on ; it should be fitted in the unfinished state.

When horses lose flesh as the result of work their Effects of
collars become too large for them both in width and %0
depth, and injuries are frequent. collar fitting

To shorten a collar under these circumstances is a
'ﬁea’o mistake, for if it is too deep when the animal

s very little on its neck, it i1s certain that it will
be much too short for him when he has put up flesh

in ; besides, a collar once shortened can only be
lengthened with difficulty. Yet collars which are gportening
too long allow of considerable play, and play means of collars
friction. The horse losing flesh must not be allowed 10

(6442) i
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wear a long collar, it should be artificially shortened
to prevent damage, but it should not be cut. In the
same way loss of flesh means a collar too wide; to
stuff a collar under these circumstances means that
it is too tight when the horse puts up musecle, and
yet a wide collar is a source of friction and injury.
Here again we must reduce the width not actually
by stuffing, but artificially in a manner to be pra-
sently described.

But apart from the reasons given against atujﬁng
and shortening the collars of working horses, there
is the waste of material, the loss of time entailed by
a man having to shorten and re-stuff collars, and in
a fortnight’s time having to try and make them
longer. While the collars are undergoing this
course the horses are idle, and yet the most com-
pletely satisfactory alteration can be carried out in
a few minutes without interfering .in the slightest
degree with the collar itself, and without stopping
the horse’s work.

The method is this:—To make a collar narrower,
mark the region with chalk, and observe how much
too wide the collar is; a strip of nummah is
cut the desired length and the edges shaved off;
three or more leather thongs are put through
the edge of it, and the whole tied round the body
of the collar, the hames passing over the thongs
keep the numnah in its place. If the collar is still
too wide another strip of numnah is put in at the
desired place with the edges shaved off, and this is
repeated until the desired amount has been intro-
duced to stop all lateral movement. Some saddlers
like to stitch the numnah strips in, or to use straps
and buckles instead of leather thongs; it is quite
unnecessary, though perhaps neater in appearance.

If a collar is too deep it can be altered in the
same way by raising it on the shoulders to the
desired height, and strips of numnah mserwd—]unt.
below where the collar opens—until it is retained at
its proper height on the shoulders. These numnah
strips are, of course, put in on both sides, and so
arranged as not to interfere with the neck.

Such is the simple, expedmmun, and absolutely
satisfactory way of altering a collar when horses are
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performing hard work. We have not known it fail,
and by adopting these measures have kept horses at
duty which would otherwise have had to be thrown
out of work. We may speak of it as the “false
collar” process.

The alterations which we have next to speak about
are permanent ones, such as arise in the fitting of
collars for the first time.

The body of a collar is filled with straw—prefer-
ably rye. This is introduced into the leather recep-
tacle by means of a piece of iron known as a collar
fork or collar-iron ; piece by piece the straw is wetted
and forced into the body of the collar, until the
required amount has been inserted. This process is
termed “plugging,” and we have nothing more to
say about it than that it is to be reserved for collars
on first being fitted, and subsequently in course of
munths, should the body of the collar wear thin. It
1s a permanent process and should never be adopted
when horses are in hard work and losing condition,
as it entails too great a call on the saddler’s time, is
not so satisfactory as the nummnah strip, and the
whole of the extra stuffing has to be removed when
the horse regains flesh. In fitting a new collar the
place should always be marked where the extra
stuffing is to be placed, and before the collar is
finished off it should be again tried on the horse te
gee that it is perfectly satisfactory. We must bear
in mind that a collar can only hold a certain amount
of straw, and that where considerable additions have
to be made to the stuffing, the collar must be
re-lined to admit of it.

In shortening a collar a certain amount on either
side of the upper part where it opens is cut off.
Collars should never be shortened for horses out of
condition ; it is not only a waste of labour, but waste
of material. Collars can only be re-lengthened after
shortening at the cost of much time and trouble.

The greatest wear and tear on a collar is in the
throat, which not uncommonly breaks, and the col-
lar when opened and tested will twist in almost any
direction. Saddlers look upon this breaking at the
throat as a very serious matter, but if the leather
work is sound the part can be repaired. A collar

(6442) E 2
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FIG. 3.
The skeletory of the horse viewed from above.

The wnshaded portion of the ribs ts tntended
to represent the level upper surface.

B
A. The nech.
B. The loins.

(. The blade bornes .
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FIG. 6.
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Germary method of keeping the blanket irv its place by twrning back the front
upper fold, passing 1t over the ‘Burr” & thew under the guth straps.
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FlG. 8.

8.

testing for blade bore pressure.
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ElG. T1E.
POSITION OF INJURIES ON THE UPPER SURFACE
OF THE PANNEL.

1. Upper edge of side bar pressi g intothe back and
producing an injury i front of N°3 FigX .
2. Depression camsed by stirrup leather being too thick
or mortise too shallow.
3. Stirrup leather buckle pulled. overthe tapofthe side bar:
4.4 Just above the figures on the plate are the two deep
depressions caused by the qirth tabs.
9. Girtly staple trgury.
6. Unevew side bar or panmels too thin
7. Depression cansed by passing the shoe case or
carbine buckel strap under the side bar
8.8. Girth buckle inpraes.
9. Depression caused by the tree being too narrow
al the points.

10.  Flattening of the upper edge. of the. pannel cansed
by the seat beirng too low.
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FIG.22.
}?ﬁnlatiﬂn— method of folding the blanket.

IsT
ST STAGE. 2NP STAGE.
E !
; i
1 ]
i I A
.r :
| I
I e TR R [ L Y e [
1 |
[ I
I I
1 1
i I
| [
" [
I I
I 1
I PR  e S | A
1 f
| I
: i X
1 I
! :
3RP STAGE.

JI23.0.0908 :
£ Weller & Grahams. Lt4 Litho. London



















