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a small bead centrally nwunted in a. nearly circular hoop or 
shade-useful both for protecting the slenderly-proportioned 
bea.d and its stalk, and fOf assisting the aim by affording an 
easy object as an aid to the Cl centering" of the bead in thfl 
eye-piece of the aperture back-sight. This entire arrangement 
is so mounted on a small joint that it can be folded down upon 
the barrel, exposing then a small projection that can be used 
as the ordinary bead for aiming with the open back-r"jght; 
though, should such a back-sight be used upon a rifle in com­
bination with the·" Lyman," it should not have a fixed 
" standard" clevation, but folding leaves, so that these may 
be shut down, and leave an unobstructed view when the 
aperture sight IS used. These sights have no lateral adjust­
ment, consequently they can only be accurately "set" for 

FIG. 100. FIG. 101 
BBAOK FRONT·SIGHT. 

short distances, any allowances required for wind influence 
upon the bullet being given by the usual mode of "almmg 
off" the estimated amount required. 

Figs. 100 and 101 show the Beach hont-sight; first, the 
sight as arranged for use wiih the aperture back-sight; and 
also shut down with the stud ready for use with the ordinary 
back-sight. 

Figs. 104 and 105 give a view of the Lyman sight, also a 
section of the same, showing the mode of raising and lowt'ring 
the pillar, and the attachment of the auxiliary eye-piece with 
a. .imaller sized aperture than that of the normal one in the 
het"d of the pillar, and suitable for use only lli very fine lights. 

It will be easily seen that the application of these sights to 
the purposes of actual sport is exceedingly limited. I need 
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only allude to some patterns of sights that have been pro­
dllced from time to time with the intention of blending to­
gether as much as possible the good points of both peep and 
open sights; these have generally resulted in failure from a 
sporting point of view, for, though probably giving some 
slight advantage at the target, 
they needlessly hamper in the 
field that clear rapidity of 
aim so practIcally valuable 
on most OCCaSIOns. 

There is a kind of open 
bead front· sight much used 
upon a certaIll class of sport­
uw rifles, that IS, one in which 

i !:~ 
FIG 102 FIG 103 

F:aONT-SIGHT WITH SIDE WINGS 

the bead (generally slIghter 
than Ulmal) iF! protected by 
side wmgs or flanges as shown 
in the figure. 

This IS a compromise be­
tween the bead alone and 
the same inclosed in the cir­
cular shade, and to some 

FIG. 104. 

extent IS a better arrange- FrG 105. LYHAN BACK-81GH'!'. 

ment than either, a'l the bead ~s not 80 exposed to hard 
usage as III the former case, while the aim is less lIkely to 
be embarrassed than in the latter, though instances have 
occurred where, in taking a hurried shot, one of the side 
wings has been used for the bead itself. 

A SIght never m~ch used in this country but rather more 
popular in the United States, where it IS used upon rifles for' 
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short range ma.tch firing, is the tl t~J~scvpe" sight. consisting 
I of a telescope of mode-
•• I! rate power and. aperture, 

E8 
mounted upon, or at the 
side of the rifle. When 
required for use at the 
longer ranges, th'3 latter 
method of mounting offers 
the greatest facilities for 

II<! 

the introduction of those 
mechanical details neces­
sary to the adjustments for 
elevation and wind allow-

§ ance; but, for the short~r 
: sporting ranges, the tele­
o 
~ scope answers sufficiently 
~ if attached to the rifle upon 
'" the upper surface of the 
~ 
". 

'" 
~ 

barrel, when no provision 
is made for altering the 

~ angle of the instrument, 
: except that it is fitted with 
~ three fine lines in the field 

of view, one vertical and 
the other two horizontal, 
some lIttle distance apart. 
Thus for the short range 
of, say, 100 yards, the spot 
aimed at is intersected by 
the crossing of the upper 
horizontal line with the 
vertical ore, while at the 
200 yards range the lower 

horizontal line is used in 
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the same manner-the space between these two' lines being 
equal to the amount of elevation required by the rifle 
from the one distance to the other. These sights were 
in use by American rifle-makers at a very early period, and 
were introduced into this country by Lieut.-Col. Davidson, 
about 1834. Fig. 106 shows a sporting rifle by Messrs. 
D. and J. Fraser, of Edinburgh, fitted with such a sight in its 
most modern form-the rifle having only been made during 
the late season of 1883, and having their new patent breech 
action, to be found fully described and illustrated in the 
Match Rifle section of thIS volume. 

That the use of telescopic sights very much improve the 
clearness of definition, and consequel1tly the accuracy of 
aIm, is obviously unquestionable; but their extra ('ost and 

4 

delicacy Wlll doubtless prevent their use from ever he coming 
general among sportsmen. 

Some ingemous devices have been invented for the pur­
pose of facilItating the almo<;t mstantaneous changes of eleva.-

FIG. 107. RIGBY'S SIGIIT. 

tion sometimes required in the field, but the majority of them 
a.re of but dubious value. One of the best is that designed 
by Mr. John Rigby, and shown in Fig. ]07. 

The sight is shown as upon II. double rifle, and is in fact a 
steel spring, one end being fastened to the rib by a. screw 
and the other set a.t !ight angles to the long ela.stic portion, 
and shaped to resemble an ordinary back-sight. On each side 
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Qf the rib slide notched inclined svrfal'es whose mot1oll is con~ 
trolled by a thumb-piece; thes~ inclines engage beneath the 
standard of the sight, and, by drawing them towards the firer, 
the sight is raised-an operation that can be performed while 
the rifle is at the shoulder; thus elevation can be instan­
taneously obtained for an increased range. 

AD.lUSTING THE RIFLE. 

In procE'edmg to regulate and adjust our rifle (preferably for 
illustratIOn a Double Express one) by shooting the same at a 
target, it is of cour'le imperative that every technical detail 
involved in tho process of firing the weapon should be fully 
attended to, as it IS qUIte possIble that the existence of an 
apparently trifling mechauical imperfectIOn may seriously 
invalidate tho results of our labour in this most important 
stage of our inquiry. To enumerate all, or even the chief, 
points to be attended to in this respect would be wearisome to 
the reader, C'om,isting as they du of those mere technicalities 
so often assumed to be all right, and really only known in all 
t.heir intrinsic importance to the experienced rifle-maker. 

Having the rIfle t>ighted and in a fit state for shooting, and 
the ammunition properly loaded, the next point to be con­
sidered is that of the support for the firer and his rifle-the 
"rest" used when rl1gulating rIfles fired from the shoulder. 
This need be but a simple affaIr-all that is absolutely neces­
sary being a firm support for the elbows, against which he may 
lean the upper part of his body; and also a support of d. souni! 
inelastic kind for the barrels of the rIfle-usually a sandbag 
or similar article. I may here be permitted tu allude to the 
'J machine rest" for firing rifles therefrom durmg the regulat­
ing process, almost identical in structure wit!- the "rest" for 
shot guns shown facing page 46, Vol. I. That this re'!t would 
be an important auxiliary to the rifle-maker there is no doubt 
whatever, but, in its present stage of development, it is not 
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quite capable of successfully coping with the great variety at 
present existing in sporting rifles and their ammunition-the 
varying details of which require differing and particular mani­
pulation of the rest for nea.rly each individual variety; still, 
I have every belief that in time, when the matter has received 
more attention than it has yet been able to obtain, the machine 
rest will become at least an important auxiliary assistance to 
shoulder firing in the process of regulating double rifles. 

In the earlier stages of the shooting of our rifle, it is 
better, for many reasons, to use an iron plate as a target. 
This sh.ould be of substantial thickness, and of such a size 
as to render missing it difficult even with our weapon in 
its crudest stage. Before, commencing to shoot, wo must 
premise that the operator be so sufficiently acquaiuted with 
the art of rifle shooting as to be fairly able to accurately repeat 
his aim-that is, not from carelessness or want of practice to 
vary the amouut of foresight seen and used in aiming, neither 
to fail in centering the same properly in the V, or upon the 
lino or the back-sight. He must also be capable of "letting 
off" or dischargu'lg the rifle by a steady even pressure of the 
finger upon the trigger, without subjoct'lng this latter to the 
influence of jerk or tremor. These apparently simple qualifi. 
cations are not possessed in perfection as generally as sup­
posed by many who believe themselves to be fairly « steady" 
shots; and, indeed, they can only fully belong to anyone 
while in perfect he:tlth-though a degree of robustness rather 
militates against the finest rifle shooting form. The beneficial 
effects of practice in accustoming the muscles of the firer to a 
rigid mental control is, as is well known, of tho greatest value 
in rifle shooting. 

In holding the rifle in position for firing, great care should 
be taken to keep it "square;" if this be not attended to, 
great trouble and expenditure of ammunition may be incurred 
before satisfactory results are arrived at. 

, 
z 
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The first series of shots may pe fired from each barrel alter­
nately without regard to the position of the respectivll groups 
to each other. This should test the shooting value ef each 
barrel, and also that of the ammunition; and, should it 
terminate satisfactorily, the group obtained from each barrel 
will have the least amount of deviation ever likely to be 
obtained from either harrel during any !'ub'lequent I->Looting 
that may take place, because each tube is now individua lly in 
its mm,t perfect state, though the two group" may be some 
distance apart. 

Should tho shooting at this stage /Wi be considbred good 
enough, the requisite correction should be roade either in the 
workmanship of the barrel or th~ detail,> of the ammunition; 
as observation and experience may determine. Except in 
rather rare cases, however well each barrel liay shoot, there 
is always some want of agreement between the centres of the 
two groups obtained and the common point of aim. This error 
may be simple, as when the centres of impact are upon the 
same horizontal line, but inches or feet apart; or compound, 
as when, III I1ddition, the groups differ vertiC<11ly. In the 
former case the barrols are said to either" cross" when the 
right-hand barrel jJhrows its shot to the left, or vice-1Iersa, or 
they may slroot "·,vide "-that is, each barrel throwing its 
shot to its own side of the point aimed at, but more or 
less away from it. These faults are caused by the barrels 
Dot inclining toward their common centre, as required by the 
ammunition with which they fired, as explained in tlu.' chapter 
on Construction) page 242. The makers of doublo ril1es l:Iome 
years ago were sadly puzzled with thin difficulty, though, as 
much smaller charges ware then fashionablp in comparison 
with those now used, the matter was really much more simple 
as to its conditions than it now is. 

It will be easily seen that, when a shot is fired from, say, 
the light-hand barrel, the blow of the recoil is sustained by 
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the same side of the common axis of the piece. Thus the 
weapon receivos an amount of motion, not only in the direc. 
tion of the backward thrust, but also an outward swing, as it 
were, to the right, the centre or which would be the point 
of contact between the butt of the wea!-'on and the firer's 
shoulder, were either the latter immoveable or the arm itself 
a rigid mass; but as, from its form and compound struc~ 

ture of wood and iron, it possesses a certain amount of 
elasticity, and, on thfl other hand, the shoulder gives way 
materially, a very complex motion is the result-the most 
important feature in relation to the point under consideration 
being, that the muzzle of the particular harrel of the pair 
move'! in an outward direction a certain amount at or about 
the instant the bullet is passing therefrom during firing. 
There is some reason to believe that tho contre of this motion 
is situated about the grip or t< hand" of the stock, and that 
the time quostion prevents any movement of tho shoulder 
ultimately dtie to recoil from inflljencing the bullet in the 
manner de!:!cribeil. Fortunately, from the sarno cause, the 
bullet has left tho barrel before any great amount of this 
motion has occurred to the muzzle, or we ahf)uld have to 
proportionately increase the angle of inclination of the barrels 
to each othor. As it is, barrels required to shoot together upon 
ono spot 100 yards distant, frequently have to be so jointed 
that their respective axes intersect at ten or fifteen yards from 
the muzzles-an arrangement that wotlld result in their fire 
crossing upwards of two feet or so at the longer distance, were 
it not for the operation of the reCOIl in the manner described. 
It can thus be easily understvod that if any modification of 
the charges used with such a rifle take place in the direction 
of materially lessening the recoil, the barrels will thereupon 
shoot so as to cross their fire. On .. he other hand, if the charge 
be so altered as to incrtase the recoil, the contrary effect will 
be produced. Also, if any structural alteration be made in 

z 2 
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the arm affecting its rigidity as Vi hen regulated, we must in 
consequence expect some change, more or less marked., to be­
observetf in its shooting. 

Our object now is to bring together the group of shots from 
each barrel into one; and, to effect this purpose, each tube­
must be sub.mitted to a.n amount of flexure sufficientlY'1ltering 
~he line of fire to bring about the desired result. This treat­
ment is rendered necessary by the fact of the barrels at their 
breech end being firmly attached together-indeed, rendered 
practically one; therefore it is only by manipulating the 
forward portion of them that we can in any way modify their 
original errors of construction. 

It will appear to many that the accuracy d each respectivG 
barrel must suffer from this treatment; and no doubt, if 
carried to excess or carelessly performed, the permanent 
deterioration of the barrel so treated is a certain result. But 
if in the first instance the barrels have been properly jointed 
together ill accordancewit\formulrederived from previous expo­
riments correctly earned out, the amount of alteration required 
is so small as to not sQriously, or even appreciably, affect the 
shooting of the barrel as far as accuracy is concerned. We 
are in this respect rather fortunate in tho fact that the short 
projectiles commonly used in sporting rifles travel almost as 
well along a tube having a curvature of extremely large 
radius, as along one perfectly straight; but if the operation 
of" regulating be so performed that a curve of small radius 
be established, or what is called a (C short crook." then the 
arrangement becomes defective. Although for the time the 
shots are thrown near the desired spot, the tendency to 
"adial dispersion in a group obtained from such a barrel 
iu always greater than in one fired from a barrel perfectly 
straight-other things of course being equal. ThiR is not 
the only objection existing against barrels so improperly 
treated. When we consider the unequal wear and tear upon 
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tOerta.in portions of the bore of suoh barrels, we need not 
be surprised to find that, after some year or so of hard use, 
they no longer shoot together as when first adjuted, but 
require regulating anew. 

The manner of effeoting the aujuRtment of double rifle 
barrels is briefly as follows: The errors In jointing having 
been made mamfest upon the target, the barrels are dis­
mounted and suitably arranged for alteration; they are then 
heated for some distanoe along from the muzzle end gradually 
.and suffioiently to melt the tIn used as a Bolder for attaohing 
the two tubes and the upper and lower rIbs together. While 
in this state, it is possible to alter the relative positions of 
the tubes to each other at the will of the operator. The 
-requisite alteration having been made, the barrels are allowed 
to cool, and are agaIn fired, when, if not found satisfactory, 
the process is repeated. 

There are variOUS modes of effecting the requisite degree 
-()f adJustment, but they all resolve themselves into a system 
«)f patient" trial and error," continued and repeated until the 
.desired end be obtamed; though, for obvious reasons, the 
:£ewer stages there are in this process the better for the 
ultimate perfectIOn of the weapon. In conducting tlus opera­
tIOn conclusive proof is afforded that the entire structure of 
the weapon has a considerable influence over the shooting 
obtained therefrom, though it is generally the opInion that 
the barrels alone influence the accuracy of fire. Of course 
this is the case to a very great extent, yet It is not an uncom. 
-mon thing for some considerable time and anXIety of mInd to 
be spent on the alteration, adjustment, and re-adjustment of 
a pair of rifle barrels, when thA real source of trouble lies in 
1it defeotively fittIng breeoh action, or an improperly attached 
stock. 

When at length the mutual adjustment of both barrels 
.of the pair is such that, from a series of shots fired alter-
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nately from each one, with the same aim, a gronp is ob­
tained in which 110 bias of either barrel can be detected in 
any direction whatever, then the regulating process may be 
consider~d completo; providing the space occupied by this 
group bo not unduly enlarged in size when compared with 
the space covered by pither one of the approved groups, 
obtained from either barrel before the regulating process 
began. If tho contrary be tho case, it sbows that the rifle 
has suffered more than necessary from the process, though 
the relative degree of excellence in grouping ijS shots 
sh01vn by any rifle depends somewhat upon the £kill of the 
firAT'. 

The back-sight, hitherto kept a little highor than it should 
finally be, may now be lowered to its proper height, so that 
the « elevation" of the rifle at this Iltaudard range shall be 
true; thi., i"l the case when a horizontal line, drawn across the 
point aimed at, cuts the centre or pomt of mean impact oI the 
group of shots fired at this range. When the sights are truly 
aligned upon the target at the aimmg spot or bullseye, the 
lower edge of this latter is the point of aim; and, if the weapon 
is accurately sighted, the shots should group around that spot. 
1£ thls bo not so, and the contT'P of the group be materially 
above this point, th) result is that, at any shorter distance the 
rifle may be fired a~, the shots will strike so high above the 
mark as to seriously impair the efficiency of the weapon; 
indeed, most sportsmen consider this defect a most objection­
able one, though, for the purpose of partially comrensating 
for the bullet drop at longer ranges, rifles are frequently !l\) 

sighted as to shoot in this manner. 
When the bnllseye is used for SCORING purposes as well as 

aL aiming spot, tho sights of course require to be so adjusted 
as to allow the bullet to strike its centre-thus giving the 
best chance for the entire group striking within its cir­
cumference. 
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AIMING. 

Some varieties of opinion exist as to the proper mode of 
aiming with sporting sights- some inclining towards what is 
called a (' fine sight," and others favouring the (( full sight" 
system of aim. The annexed sketches illustrate the two 
methods perhaps as' well as the difficult nature of the subject 
permits it to be shown by a woodcut: 

It will be seen that, though the (( fine sight" in a good 
light and und~r favourahle conditions is a most accurate 
method of aiming, especially at slDall objocts, alld when a 

.Fine stfl'M 

Fw. 108. 

.Full st/lll-t 

FIG.1u9. 

leisurely aim can be taken, still there is much to be said III 

favour of the "full sight," as it does not try the eye so much 
as the fine sight, while it affords a better view arollnd the 
object aimed at, and is more suitable for dull lights and 
hurried shots. In target practice it is considered an improper 
way to so aiID with sporting sights as to cover the lmlJseye 
with the beau of the front-sight (only with a certain kind of 
aperture front-sight), for tp,e OL-viouB reason that it is next to 
impossible to tl'll whether the bulls-eye be only just covered 
by the sight, or whethor the'latter overlaps it, aud to what 
extent. But in actual sport the front-sight is very frequently 
placed, in aiming, upon the exact spot of the body of the 
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animal that it is intended the bullet sh&.ll strike; alld under 
, usual circumstances this mode of aiming may be 8ucees8£ully 
practisod, as the remainder of the figure of the animal a.ots as 
a check or set-off, as it were, to the point aimed at. As to 
the difference in elevation caused by taking a (t full" sight, 
as compared with that obtained by using a U fine" sight, it of 
course largely depends-first, upon the relative size of the 
front-sight bead j and, secondly, how much of this bea.d be 
taken in when what the firer calls a fine sight be used. This 
latter varies considerably with different individuals; and the 
better plan is for each sportsman to ascertain this matter 
for himself, by a few shots with each kind of sight at a 
target. 

A common source of error in firing rifles calTying heavy 
powder charges is that arising from the difficulty experienced 
in obtaining a clear aim after firing a few shots in moderately 
rapid succession. This is caused from the heat produced by 
the combuRtion of the powder being imparted to the barrels, 
and being thus transmitted to the surrounding air; this 
heated air produces a kind of "mirage," which, if allowed to 
arrive at a moderate degree of intensity by continuous firing, 
becomes very annoying, causing as it does the object aimed at 
to flicker and waVEr about in the most embarrassing manner. 
This trouble can be a.voided by firing slowly, thus not allowing 
the barrels to become more than just perceptibly warm 
without getting them actually hot. It would also be possible 
to remedy this inconvenience by so raising the sights above the 
barrels as ljQ avoid the stratum of heated air in contact with 
the latter; but, in a.ddition to the structural objections there 
al'e to the adoption of this pla.n, there is also to be considered 
tLe fact that the higher the sights (and th{':·efore the line of 
aim) be above the axes of the bal'rels, the more disastrous 
becomes the effect of slightly "canting" the rifle, or per­
mitting any deviation in holding it other than truly "square." 
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Fortunately in sport a. rapid series of shots is- rarely or never 
required to be fired with a minute accuracy of aim. 

FOULING. 

The question of C( fouling," if not duly attended to, is a 
fertile source of inaccuracy of fire, especially with sporting 
rifles, on account of their usually large powder charges 
depositing a. proportional amount of the solId products of 
'CombustIOn within the bore of the barrel. This deposit is in· 
-creased in quantity, and rendered more unmanageable, if the 
powder used be of an inferior quality, or crushed and Injured 
during .the loadmg process or otherwise, as I have before 
remarked in Chapter VIIL, page 309. On examining the 
interior of a rifle barrel after firmg, by looking up it from the 
breech end, it will be noticed that the greater portlOn of the 
fouling is deposited upon the lower side of the bore, showing 
that these grosser particles have been acted upon by the force 
of graVIty in taking up their relative position, in opposition to 
the finer deposit upon the remainIng portion of the bore. I 
need scarcely say Lhat i{ shots be fired from the rifle while it 
is held in other than the normal position, this graVItation of 
the heavier portion of the fouling will stul take place to the 
then underside of bore. 

The conclusions arrived at from the observation of this 
manner in which the fouling is deposited have led to the 
endeavour, on Lhe part of rille-makers, to prevent, as far as is 
practicable, these solid products from passing into the rilled 
portion of the barrel, and thus interfering with the passage of 
the bullet. With this view, cartridge shells of such an 
internal shape as to offer some mechanical means of retaining 
within them as much as possible of these objectionable POl.'. 

tions of the fouling, a.re preferred. 'The bottle-shaped shell is 
for this purpose considered to be much superior to the merely 
taper shell. Though probably not originally designed with 
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Buch intention, yet we may consider whatever valuo it may 
have in this respect as a set-off to somp alleged objectlOuabl& 
features this shell is accused of-that is, increasing the recoil, 
and exerting additional strain upon the breech actlOn as 
compared with the action of the taper form of .shell employed 
with a'similar charge. Not content with this property in the 
bottled shell, it has beon the endoavour on the put of 
some to furthor intercept and retain more of this fouling by 
adding an internal ridge or fill et about tho base of the 
neck of the cartridge where it. joins tho shoulder; but, as 
might have boen expected, tho inf'reaso in recOll C!11lSetl 
by this arrau€!em('ut quite destroyed its practical value. 
As can easily be understood, the amount of fouling retained 
by the fired sholl is larg(>ly dependent upon its length all 
well as Its form. 

When, however, every possible precaution has been taken 
in those diroctions, we have still to confront tho difficulty 
offered by a large amount of deposit being left in the barrel 
after each discharge, and what we have to do il! to prevent 
this accumulating, and thereby, after several shots, unduly 
re\I:J.rding the bulh·t firod when the maximum accumulation 
possible has beon reached. 

In my remarks on Waddings (page 310), I have indicated 
the most generally approvod means of coping with this diffi­
culty, most of which involve the application of "lubrication" 
in some form to tho interior of the barrel with each successive 
discharge. It is found by experience, especially in sporting 
rifles, that this method works well, as, indeed, the existin~ 
conditions of the rifle during firing would seem to demand 
lubrication-there being great pressure, high speed, and a. 
com1iderable amount of local heat, all simultanevllsly in opera.­
tion; and when similar conditions exist in ordinary mechanical 
combinations, there is no hesitation shown in falling back upon 
the universplly recognized remedy, that of applying lubrica.tion. 
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Those authorities in the rifle world who are rather disposed 
to cavil at the employment in rifles, during firing, of this 
well-known agent for the reduction of friction, have generally 
acquired their experienco in dealing with charges of powder 
that are relatively small, and consequently so much more easily 
managed in this respect. They are also, as a rule, disposed 
to unduly estimate the value of a (( sweeping" wadding as 
compared with one of a more active lubricating nature-per­
haps overlooking somewhat the fact that the bullet, especially 
when covered with a paper jacket and duly proportioned in 
all respects to its work, must of necessity perform a great 
share of the (( sweeping" business, passing up tho barrel, as 
it does, a complete "fit," and in front of the wadding. A 
barrel kept cool and moist internally by the action of the 
breath wIll suffer much less from the effects of fouling than 
one not so treated-all other things being equal. 

It is to be noted that anything in the internal structure of 
the barrel, offering a mechanical obstruction to the onward 
rush of the dirt-laden powder gas, always causes the fouling 
to accumulate undllly at that point; and probably, from this 
cause mainly, one form of rifle groove may be preferablyo 
another. Also we may reasonably assume that in barrels 
rifled upon a varying cun e-the slow pitch occurring, an it 
does, at the breech end, and the grooving there running 
approximately parallel, or nearly so, to the path of the gas­
less opportunity is consequently given for the fouling to 
lodge than would be the case with a sharp spirally cut groove 
forming a marked amount of angle to the action of the gas 
blast; and, therefore, under circumstances of imperfect 
lubrication, when no check of suffici~nt efficiency is supplied 
to restrain the accumulation of fouling about I1nd just beyond 
the mouth of the chamber (always a dangerous spot), such a 
contrivance as that offered by the increasing spiral system of 
groove may be of some value. 
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RBCOIL. 

Recoil is a matter much affecting the results obtained from 
a sporting rifle, acting, as it does, on both the firer ood the 
rifle in various ways. As to its action upon the firer) there 
-can be no doubt that a rifle having a severe amount of recoil 
is a great nuisance to its possessor. It may be quite true 
that, in the moment of eXCItement while firmg at game, the 
recoil blow is not felt; but if, under circumstances where 
no excitement exists, a man be severely and unnecessarily 
punished with every shot he fires, can he become sufficiently 
acquainted with the qualIties of his weapon? 

The causes of undue recoil are several, tho most usual being 
-overloading the cartridge in proportion to the weight of the 
riflej and this may result in either one of two wa,ys-an excess 
of powder with a bullet of moderate weight, or a rather 
smaller quantity of the former with a decidedly heavier bullet. 
It can be shown that these opposite methods of overloading ' 
produce correr;pondingly different effects in the way of 
recoil. Setting aSJde the outward swerve of the barrels upon 
firing them one at a time-noticed in my remarks upon regu. 
latng (page 889), as only applicable to double rifles-the 
.simultaneous movements of a recoiling rifle are distinctly two 
in number, viz., the backward thrust of the entire weapon, and 
the upward cc jump" of the muzzle end of the barrels. It is 
the former movement that mainly inflIcts the punishing blow 
upon the firer's shoulder, and, as might be expected from the 
ioots stated at pp. 94-98, it is this motion that is intensified> 
.by the use 01 a heavy bullet. 

It is) unfortunately, rather difficult to illustrate the aetnal 
«t~cts of recOll upon the firer, as the usual method employed 
in measuring its amount only gives us the r~sult or weight; 
()f the blow, without giving us the speed with whlCh it is 
delivered-a most important point in treating of the effect 
of a blow upon the firer's shoulder. This probably accounts 
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for the differences observed in the amount of unplessa.ntnes8-
felt in firing two rifles whose recoil, as indicated by the spring 
balance, is withIn a few pounds of each other. 

When a larger charge of powder and a lighter bullet is 
used, we can readily judge of the difference 'in the recoil 
blow from a rifle of the same weight, &c., as used in the 
opposite case; and we can further gauge the increase of 
"jump" by testing the performance of the rifle with vary­
ing charges. The effect of "jump" is produced by the 
bullet leaving the muzzle of the barrel while the latter is 
in motion both backward and 'Upward. T~is effect has not 
hitherto been properly investigated, or fully understood in 
connexion with sportmg rifles; though with field artillery a 
precisely similar result was observed and fully investigated 
by Sir J. Whitworth many years ago. * This peculiar effeot. 
(which, thougL. apparently it seems' so very accidental, is yet,. 
if tolerable regulanty in the loading of the cartridges fired 
be insisted upon, capable of exceedmg uniformity in its' 
manifpstatlOn) is due mainly not to any vibration, or "spring­
ing," of the barrels of tbe rifle, but to the upward leap of 
the weapon on firing, resulting from the shock of the ex}fo­
sion being received at a point wanting in stability, a.nd much 
below the axis of the barrels or line of fire. When the rifle 
is fired from the shoulder rest with the sandbag support 
situated near the muzzle end of the piece, this latter being 
firmly held thereon, then the effect of It Jump" is most 
palpable; while if the rifle be fired from the shoulder only,. 
without other support than is afforded by the firer's left hand 
applied in the usual place near the breech end of the barrels~ 
a slight reduction in the effect of the « jump" is apparent­
probably on accouat of the rifle stock a buckling" a little 
across its wt'akest place, the grip, and thus allowing the 

." Gnns and Steel," by Sir J. Whitworth, Bart. London: Longman., 18'13, 
He page 60 et BIIq 
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muzzle to droop to a slight extent. That tho con&id,'rations 
affecting angular value of elev&,tions, bullet drop, &c., are 
much affected by this action of "jump" may be ea~lly under­
stood; but it varies with change of circumstances, and in the 
section upon the theory of projectIles it is necessarily dis­
regarded in the various tabular statements, whICh are based 
on the assumption that the muzzle of the rifle is motionless 
during the passage of the bullet and at th8 moment the 
latter is la~nched into the air. 

In proceeding to consider the next cause of error likely to 
be met with-val'l.ation of powder charges used-an illustra­
tion will be given of the amount of interfert'nce tho" jump" 
action of recoil has with the theoretical laws governing the 
bullet's flight. 

It will perhaps be unnecessary to allude to other causes 
producing undue recoil in rifles; these are mainly errors in 
constructive detaIl, not necessary to enumerate here, as too 
technical to be generally understood from a mere verbal de­
scription. A rIfle WIth its stock of such dimensions and shape 
as to be unsuitable to the phYbical requirements of the firer will 
frequently infhct 11 more severe amount of recoil blow than the 
charge fired would seem to justify; therefore a rIfle firing 
heavy charges should, If possible, be fitted to suit the firer with 
the greatest care, or It will always be a most objectionable tool 
in this respect. 

V AEIATION OF LOAD. 

In loading up cartridges the sportsman or his assistant may 
be occasionally careless, and so inaccurately measure the quan­
tity of powder filled into each shell. I use the word measure, 
as, tbough weighed charges are invariably to be recommended 
wher"! extreme accuracy be insisted upon, yet measuring, if 
carried out with proper appliances and moderate care, is quite 
sufficiently accurate for ordinary sporting purposes. Still, as 
an example of what may be expected to ensue if any material 
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variation in the normal powder charge be made, either 
from acciilent or design, I give the illustration shown 
below (Fig. 110). WhICh is a reduced copy of a. cardboard 
target I'1t which a double Bxpress rifle has been fired, with 
cartridges loaded WIth three differing powder charges. To 
avoid unduly complicating the groups obtained, one barrel 
only of the rifle was used-the left hand one-five Ijhots being 

FIG. 110. DIAGRAM OF DIFFI>.RENT POWDER CHARGES. 

fired with each charge, the point aimed at throughout being 
the lower edge of bullseye, and of course the sam~ amount 
of sight being taken. The distance was 100 yards, the rifle 
a double Express, '450 taper ;colid shell, the bullet used, a. 
paper covered one 280gr. in weight; tHe rifle weighed nearly 
91b., and the barrels were 28in. long. The target is divided 
into 3in. squares, with a 4in. circular bullseye indicated 
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thereon. The dotted line a b, dravn a. little below the oontre­
of the bullseye, is a. horizontal live cuttmg the point of mean 
impact of the shots fired with the 115gr. charge; the line o·d 
serves a similar purpose for the llOgr. group; and 8 j the 
same for the group made with the 105gr. charge. We thus see 
that a drop of Bin. result"! from the reductIOn of 5grs. in the 
powder charge-that being the distance the lIDe c d is below 
a b; and a further drop of 4in. results from reducing the 
charge another 5grs., as shown by the distance the hne e f is 
below cd; or a total drop of 7m. on the target with a reduction 
in the powder charge of 10grs. Of course it is very unlikely 
that such errors in the quantity of powder used would occur 
undeslgnedly; but, we can see in what dimction and to what 
extent SImilar though smaller variations in our powder charge 
would lead us. I now come to another and most remarkable 
feature manifested by the rifle in connection with this experi­
ment. These respective charges were tested from this nfle for 
muzzle speAd, or its usual equivalent ,: observed velocity," at 
105ft. from the muzzle of the rifle with the following results,. 
as shown by the chronograph: 

116 grain Oha.rge. 110 grain Oharge lOG grain Oharge 

i~i~} Mean n~~} Mean gg~} Mean 
1820 1818 1790 17908 17()5 1747 
1820 ft. per sec. 1788 ft. per sec. 1735 ft. per sec. 

'1830 1792 1715 

or a difference between the two highest charges of 28ft. per 
seoond nearly, and a drl'f~rence of 43ft. between the medium 
charge and the lowest, making a total of 71ft. per second in ali. 

Now, acoording to the tables on page 143, et beq., whlCh have 
been most oarefully elaborated from authentic data, the drop 
of the bullet due to the gross reduction of bullet speed would 
be cortainly less than lin. upon tho target; 'but, as we find 
it so much more, we must seek for the addItional cause. 
We find, in firing these respective charges, a noticeable 
reduction of the recoil blow with the smallest charge; and 
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it is very probable that, with less reooil, there is less U jump" 
of the muzzle, partioularly as the bullet weight remains the 
same in all casos; therefore we must expect the bullet, de­
prived as it is of the upward direction given it by the superior 
cc jump" of the heavier charge, to strike lower on the target 
when fired with the smaller one, which is the case. No doubt 
more extended experiments are wanted to fully establish this 
peculiarity· 'attending rifles of moderate weight fired with 
heavy powder charges. Such investigations when carried out 
will most probably re!;ult in defining the influence exerted 
by " jump" under definite conditions-a point at present but 
vaguely understood; but I fuUy believe that my illustration 
of its effect in such a case as the one stated, and which I 
have endeavoured to describe to my readers, will be found 
to be substantially correct, 

WIND INFLUENCE A'l' 100 YARDS RANGE. 

The influence of wind on the flight of Express rifle bullets 
is much more marked than might be expected, considering the 
short ranges at which they are fired. It is indicated On 
pp. 73 and 74 of this volume what effoct. a "head" or "rear" 
wind might be expected to have on a bullet moving under 
certain conditions. It will be found, however, in practice, tha.t 
the variations in position, or t( up and down," upon the target 
due to the action of wind with Express bullets, will be rather 
more than we might expect from the illustration there given; 
but when we consider the lightness of these bullets, together 
with the amount of air-resistance set up by their rapid flight, 
and their consequent loss of speed in traversing compara.tively 
short distances, we shall be prepared for an occasional amount 
of t( drop" of some two or three inches, due to the action of 
a gust of wind from the front upon the bullet. With aide 
winds the effect is more marked, as it is not unfreqnent, in 
firing on a gusty day, with the wind blowing in a direction 

A A 
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square across the line of fire, to get a shot occasionally blown 
.way to leeward some 4in. or Sin. from the mean centre "f the 
group, and this, too, when the firer and his rifle occnpy a 
:sheltered spot. When we consider the superior surface offered. 
by & conical bullet to the action of a side wind, as compamd 
with the smaller end-on surface of the same bullet, the in­
creased lateral deviation from this ca.use will b~ readily 
nndenltood. Consequently, we must never eXpect a nne 
group of shots from a rifle on a gusty day, unless, indeed, 
we are lucky in catching the intermittent wind variations, 
as these cause the great trouble. If the wind blows strong1y, 
but steltnily, the group will be more or less away from the 
point of aim, but will more fairly represent tho capabllities of 
the weapon. 

OPINIONS UPON" JUMP" AND "FLIP." 

Before qui.te leaving thE! question a.s to the amount of 
influence exerted upon the bullet by the movement of the 
ri.fle at or about the time of firing, and the consequent effseL 

upon what should be the position of the shot upon the target 
as compared with the point of aim, 1 wish to lay before my 
readers the following remarks from Mr. Osborne, whlch give 
rather a different explanation of one portion of the per­
formance of the rifle under the above circumstancf's. They 
are in reply to some queries addressed to him by me in 
relation to the matters treated upon by Mr. Metford at 
pp. 224 6t 86q. : 

I cannot quite agree with the solution offered by Mr Metford 
as to the reason of what ma.y be called the false zero in the 
fligbting of rifles. 

That some slight, very slight, " buckling It of 1\ duly proportioned 
'rifle barrel m<J,y take place during the explosion of the charge. is 
probable, but that it occurs to any marked extent 18 not likely. 
Had the experiment quoted been continued, and the " grip" of 
the itock been either considerably reduced in diameter, or other-. 

t 
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wise weakened-for instance, by a 8&19' cut pa.rt.ially through it-the 
peculia.r action of the rifle during firing wo~d have been much 
more marked, thus leadin~ to the conclusion that the "flip" 
or drooping of the muzz1e observed is much more due to the 
springing of the stock than to anything occurring to the barrel. 
No one having a la.rge experience with rifles, which from their 
<lhara.cter as sporting weapons are apt to be pushed unduly in the 
ma,tter of strength and Mnsequent rigidity of stock attachmeJ!lt, 
while their ba.rrels are more than usually stout and heavy, eo. 
a.rrive at any other conclusion. 

It is just possible that with a long. rifle barrel unduly light 
forward there may be, if rifled upJn Mr. Metford's system of 
a gaining twist, a tendency to If buckle," on aocount of some extra. 
1!ltrain put upon it towa.rds the muzzle by the resistance of the 
bullet to the change of pitch which becomes most marked toward 
that portion of the barrel. 

It will, of course, be easily seen that a rather slightly propor: 
tioned rifle barrel, so constructed IIoS to have its wall of metal 
rather thicker ( or harder) on onf' side of the bore than the oth&r, 
might, if the weaker side happened to be in a certain position with 
regard to the mass of the rifle generally, be so acted upon by the. 
force of the explosion as to amplify the peculiar effects that are the 
reslllt of muzzle droop. 

Other causes may operate in this direction more or less; for 
instance, you will remember the oomplaints against the ea.rly 
Lefuucheux B.L. shot guns, whose breech actions at that ea.rly 
period were so slight in scantling, and so loosely fitted tha.t a.t 
every shot the muzzle drooped perceptibly. 

WIth regard to the question of lubrication, I believe you will 
find that the felt waddings used in the Metford M.B.L. rifle 
cartridges a.re saturated with bees-wax, 01' some similar substance. 
Probably, with the sma.ll powder clmrge used in this rifle, the slight 
lubricative effect of such waddings so prepared fs sufficient, a.t 
least while the interior oj the bore r.emain8 8mooth and in good 
condition. 

That suoh waddings would give the best ~ts in rifles ca.rrymg 
heavy powder charges with the Lore surtaoo damaged or ruat­
eta.i~ed from the heavy wea.r and tear a sporting rifle is a1m.ost 
sure to incur, has not yet been demonstrated, to my knowledge. 

·As to wha.t iI to bt considered f' military" or not in Reh a 
matter, is not to be dogmatically la.id down by anyone individual, 

A ... 2 
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or even by one party holding certaw views. It is !~o lflng time since 
the rifle itself wall stigmatised as "not mlhtary," and in their 
several turns every 5mprovement it has since received hllB met with 
the same adverse criticism. I remain, yours faithfully, 

FRANK OSBORNE. 

ThUll it will be seen that as far as the (( flip" or drop of the 
muz~le peculiarity goes, one authority rf'fers it to an elastic 
\notion of the barrel, whilf?' another considers that the stock 
takes the greater share in the matter, and it certainly appears 
to me more likely that' the wooden portion of the f>trncture 
should, shaped as , it is, be more affected by the blow of the 
discharge than a stout steel tube or pair of tubes attach9d as 
in a double rifle. At all events, as far as I am concerned, the 
question remains unsettled. 

ME'l'HOD OF TESTING TRAJECTORY. 

Having now diflcusRed nearly all the points of any impor­
tance connected with the shooting of an Express rifle, and 
noticed the chief causes of PITors in the results thereby 
obtained, I will procppd to eonfliuer an easily applied mode of 
ascertainiug thp trajectories of various kinus of rifles and 
ammumtion at sporting ranges, which has been carried 
through by Mr. Osborne. This can be arrived at, according 
to his experimentll, so that any sportsman can adopt his plan 
for himself, and obtain such sufficiently accurate results as to 
enable him to thoroughly understaud the capabihties of his 
weapon, and the suitability of its sighting adjustment to the 
purposes for which he may require to use the weapon. Th~ 

plan I pursued in obtaining a record of trajectorie:! at the 
late Field trials, as $Ot forth on pages 176, 177, and also in 
Chap. X., is probably, taken altogether, the most thorough 
mode of obtaining information on this very interesting subject 
possible, but it is unfortunately a method both troublesome 
and costly; whereas the pla.n Mr. Osborne describes' is 
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exceedingly simple, and though probably not so rigidly 
accurate in its results as the former more complete method of 
experiment, has this merit, that the errors that may occur 
in carrying it out (if any) Itre precisely of the kind and 
degree that are likely to happen when firing at game, and 
therefore, if possible, should !>e legitimately taken into 
account. Mr. Osborne thus describes his plan: 

The process can be carried out in two different ways, precisely 
identical in principle and results. Given a target, three distances 
are selected, say 50, 100, and 150 yards, and a series of shots are 
then fired from each distance at a bullseye that may be gradually 
enlarged in diameter so as to have the Iilarne aiming value at each 
respective range, care being taken that with each enlargement the 
lower edge of the bullseye (the actual point (If aim) remain 
undIsturbed. If these shots be fired carefully (a rest being used), 
and with exactly the same sighting with every shot, the verticil 
disagreement between the centres of thc groups obtained at eaoh 
distance will exhibit the trajectory of the weapon in a manner to 
be easily understood, and' in full accordance with the sportsman's 
requirement8. It is well to have the target and firing points 
alTangefl so as to be fairly \Ipon the same level. The weak point 
in this plan is' no doubt to he found in the difficulty there exists in 
aiming exactly alike at the different ranges, but t.his is precisely 
the difficulty the sportsman has to cope with in using his rifle in 
the field. 

The use of aperlure sights instead of those of the usual sporting 
f,attern w{)uld tend to much rpduce the amount of error arising 
from this difficulty, though I have calTied out a series of experi. 
ments upon this subject with such sights attached to Express 
rifles, resulting in no material differenc.es from similar experiments 
in which the ordinary sights.were used. 

The other mode of testing thili matter is simply a modification 
()f the above, that is, the shooting rest remains fixed and the target 
a sheet of cardboard affixed to It. frame that can be placed in the 
ground is in succession stationed at the distances from the firer 
above mentioned. I ~ve diagrams of the shooting of various 
kinds of Rporting rifles when tested in the manner and for the 
purpose above described; from these it will be seen that BOme 
combinations of rli:les and cartridges hItherto reputed to be o.f.8()IDe 
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CQ.D.iiderable value for .porting purposes, are, in the :m.a.tter of 
f1a.tness of trajectory (at least from beyond 100 y~ds), not quite 
aJ.l that may be desired ; in others the degree of excellence obtained 
in this respect is such as to exceed what we might be prepared to 
expect from theoretical conclusions only, and in one or two, 
matances to some extent just:rl'ying the gurunaker's boast that h~ 
Can produce a rifle that is ahqost practicall;y "point blank ""Up to 
150 yards range-though, as a :m.a.tter of fact. this phrase mllst be 
entirely sunk in speaking of rifle matters, conveying as it does the 
falsest of false impressions. 

It should be noted in considering the following diagrams that the 
grouping value of the rifle is not what is intended to be shown­
that feature in finely shooting rifles being sufficiently shown in your 
account of the Field rifle trials; indeed, in all cases, only one 
barrel of a uouble rifle has been fired, the object being to avoid 
needlessly complicating the groups obtained. It should also lie 
understood that in no case has the aim been varied from" fine" 
at the shorter to "full" at the longer dlstances more than is 
perhaps unavoidable in such a series of shots at varying ranges. 
On observation it will be at once seen that such a variation would 
reduce the ,. up and down" of the rifle materially. 

TRAJEC'I'ORY OF 12-BORE RIFLE. 

'rhe first rifle I shall take into consideration is OIle ot 
12.gaugc, the long-standing favourite weapon. of Forsyth and his 
contemporaries in Indian sport, though, instead of going back to 
his small charges (11' 4drs., 01' thereabouts, of powder, as used 
in the then muzzle-loaders, we can now venture to use '7drs. in 
our breechloader without fear of breaking down our rifle with 
fouling, or materially inconveniencing the firer from recoil, the 
rifle being of sufficient weigh~ as usually made to l)ractically &hsorb 
most of the blow from such a charge. ~he spherical ball is retained 
for reasons before stated, therefore we have a double 12-bore rifle 
weigking about 12Mb., with 26in. barrels, firing '7drs. of powder 
and a spherical ball of about 585grs. in wl"ight, this being 
delivered at a. muzzle speed. of about 158Oft. per second. The 
a.I\\nexed dia.gram shows the results obtained from firing a series of 
five saots (from the left barrel of the rifle only) at tha respectiv~ 
distances of 50, 100, and 150 yards, with the Bame sighting and 
point of a.im in each case as near as may be. The line a b passes 



through the centre of the 50 yards group, 0 r1 cutting tha.t of the 
100 yards group, the drop of bullet, as llhoWll upon the target 

, between these ranges, being but 2fin. or therea.bout. On firing at 
the 150 ya.rds ran81'l. we find that the line e f, crossing the centre of 
~p obt8.ined at this distance, is no less than l'in. below the 
liBe c d, or a total drop of bullet between 50 and 150 yards of more 
than 16in. The results obtained at the shorter ranges are such as 

lIlN SQUARIII8 • 
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FIG. 111. DIAGlWIl 011' 111-BOltE DotTJlLJC RIII'Llii FU.ED AT TJIBlIlIl DISTAN~. 

might be expected from the ta.bIe given a.t p. 184, but the 8l'ea.t 
dropi1l, the next 50 ya.rds in consequenee of the rapid los8 of epeed 
from air resistance upon such a bullet as the one used DULy rather 
suxprise some of your readers. 

It will be sufticiently obvious that BU4t a. rifte and its a.mntU-
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, 
nition 11.8 that under our notice, thC'ugh powerful and oll'ective as it 
"hould be from the weight of the arm and the amount of powder 
charge employed, and sufficiently flat in its trajectory within the 
100 yards range, is yet largely discounted in its usefulness for 
general heavy game shooting by the fact of its requiring an extra. 
sight leaf for every thirty or forty yards range beyond that 
distance. 

31N 8QUA&X8 

• 

FIG. 112. DUGRAM OF '577 ExPBESS RIFLE FlBED AT THREE DISTANCES, 

TRAJECTORY OF '577 EXPRESS RIFLE. 

The next rifle to be considered is a '577 Express, so called, of 
about lOflb. weight, 27in. ba.rrels, firing a charge of 160grs. of 
!1owder, and a 520gr. bullet at a. muzzle speed of a.bout 1670ft. per 
s~cond. The above diagram exhibits the shooting of this rifle 
under similar conditions to those previously descri~d; but we 
here find a rather different state of things, more nearly approaching 
what we require in a.n Express ritle. but stilI by no means attaining 
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oo.r ideal of wha.t that combination of rifle and ammunition 
-should be. The difference between the line a b at 50 yards and 
that (c d) a.t 100 yards shows a drop of more than 4in., while a 
farther drop of over 5in. occurs betwoon 100 and 150 yards, giving 
a total drop of about lOin. in tho entire distance. This shows con· 
clusively that, however powerful a tool <the '5:17 may be, it only 
possesses the true Express qualifil1ation in the mll.tter of tra.jectory 
to a partial extent, though, if the method of aiming "fine" at the 
short range, and" full" at the longer, be adopted and mastered, 
but little practical difficulty need be experienced by the sportsman 
in this particular matter of using the same sight for all distances 
within 150 yards, showing a. decided advance upon the 12.bore in this 
respect, besides giving us a much more easily portable arm of equal 
if not superior, power. On comllaring- this illustration of the 
trajectory of a '577 rifle with the examples given in the Field 
trials, some little discrepancy may be found t.o exist between 
them; but, if allowances be made for the variation in load, and 
probably also in other details, the two statements will be found 
capable of reeonciliation. . 

TRAJECTORY OF '500 EXPRESS RIFLE. 

We now come to an example of a spOl·ting rifle that very fairly 
illustrates the remarkable advance in the development of these 
weapons, resulting in the production I)f such an arm as that we 
are about to consider. This rifle is a double '5UO Express. of about 
9tlb. weight, 28in. barrels, firing 130gr. of powder, and a 35()gr. 
bullet, having a muzzle speed of about 1880ft. per second. It will 
be seen from the accompanying diagram that a drop of over 3in. 
-occurs between 50 and 100 yards, and only a drop of about 1in . 
. between the lat,ter distance and 150 yards. This is manifestly in 
utter disagreement with all the laws governing the flight of pro­
jectiles, and we must seek for an explanation of the anomaly in 
the action of the "jump" of the rifle in firing. That this 
., jump" has a greater angular value upon the target when the 
rifle is fired from a longer range is obvious, and therefore at, or 
between: the l'Ihorter ranges its effects are not so striking as upon the 
relative position of the group fired from the 150 yards, where, as 
will be seen, the " ju~p" has very nearly neutralised the drop of the 
bullet due to air resistance and gravity pull; thus, what is ca.lled 
the long" point blank" of the Express 'combination of rifle a.nd 
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uPmunitioo is largely due to the effect of thp "jump" 11pqD the 
rille in firing, giving a.n increased momentary amount of angle of 
elevation, in addition to the permanent angle of the sighi adjust­
ment. The entire "up and down" of this rifle from the centre& 
of the respective groups at 50 and 150 yards is but 4iin., thus 
giving the sportsman a command of the vital portions of any 

all. SQUARBlI 

FIG. 113. DIAGRAM OF MO EXPIUISS RIFLE FIRED AT THREE DISTA.NCB8. 

ordinary-sized animal's frame from any point within the longer 
range-and satisfying every condition of sport likely to arise in the 
pursult of heavy and dangerous game, especially when we consider 
the severe shock and lacerating effect of the bullet used. It 
should also be notired that these advantages are combined with 
those of Uloderate roooil, and an easily portable weapon. 

TRAJECTORY OF '450 EXPRESS RIFLE. 

One other example of a still higher degree of development of 
the Express rifle fired under the same conditions as those already 
discussed, is given on the diagram herewith. 

The ride is a double '450 "Magnum" Express of 9!lb: weight, 
26in. barrels, firing 150grs. of powder, and a 270gr. bullet, WIth II> 

'lluZz\e speed of 2000ft. per second and upwards. 
It 1Vill be noticed that the lines crossing tht) centres of ea.ch 

group are in an up and down of less than Sin., and that the entire 
fifteen soots are in 6in. of verti,eal measurement; it wlll a,lso be 
seen that the line e I, indicating the centre of the 150 yards group, 
is actually higher 01' nearer that of the 50 yards group than is the 
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line c d belonging to the shots fired a.t 100 yards range. Of OOU1'8& 

this a.bnQl1Djl.I state of things can only be a.ttributed to tilt peculiar­
effect of the .. jl1DlP" action of the rifle in nring, and even expe-

SIN 8QUARBS 

FIG. 114. DIAGRAM OF '450 "MAGNUM" EJn.UBB RrFLIII FIBIIID AT TKJU:a 
DISTA.NCBI!. 

rienced rifle shots may be excused for having overlooked the­
influence this action of the rifle has upon the vertical deviation of 
its fire at vanous rangf'S with the same sighting used at eooh. 

TRAJECTORY OF MARTINI-HENRV SPORTING RIFLlIl. 

As an illustration of the manner in which a rifle aud its ammu­
nition of small calibre, constructed upon other than Express Lines, 
comes out when treated for diagram upon this plan, I give the 
results obtained from firing a single sporting Martini-Henry rifle­
of 811b. weight, 28in. parrel, usmg the Government pattern '577. 
-450 service c:a.rtridge" containing 85grs. powder, and 480gr. 
bullet, with a muzzle speed Of about 1240ft. per second. 

It will be seen tha.t, at 50 and 100 yards, there is no serioUS' 
amount of drop 01' vertical deviation of bUllet other than 
exists in most sporting ri&s, but on firing at 150 yards, we 
nnd, a. serious drop l'eaHy requirmg an additional sight lea.f to 
render the rifle useful for sporting pnrpoaes when fired from thia 
range. As in the previo\1S dia.grams, the line a b, belonging to the 
50 yards group, is here seen to be 3in. above the line c d of the 
100 ya.rds group. but the line e f of the }50 yards group is n6&1'1y 
12in. below the former, showing a. total drop of nearly l5in. in aD. 
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The contra.st between the two diagrams immediately preceding, 
~d the o~e under consideration, affords conclusive evidence of the 
grea.t value of the modern Express system for ordinary sporting 
requirements. 

Having now as far as my space permits explained and illustrated, 
by examples of the leading types of sporting rifles, this method of 
ascertaining their trajectory values, it will be necessary for me to 

:lIN RQITAIU<.S. 

FIG. 115. DIAGRAM OF RIFLE USING TRE '577-'450 GOVERNMENT M.H. 
OARTRIDGE FIRED AT THREE DISTA.NCES. 

state that the foregoing diagrams must not be expected to he 
lite'l'ally repeated in the firing of any similar rifles by tho sllorts. 
man. On the contrary, each riflc will be found more or less to ha.ve 
an individuality of its own in this matter of "up and down" 
(a~d also in other points) as compared with the results shown in the 
above diagra.ms, though these may be taken as l'epresenting about, 
or perhaps rather above, ,the fair average in the matter of tra • 
.lectory of each system of rifle and ammunition investigated, 
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In testing the rifle for accuracy of fire, sighting, &c., a very 
similar plan may be adopted to the one I have described, but of 
course both barrels must be fired alterna.tely, care being taken not 
to injure the groupe obtained by firing too rapidly. 

F. OSBORNE. 

It will be seen that the requirementa of sport have led to 
the development 0,£ the Express rifle and Its ammunition, in a 
manner that may be best explained and understood by treat­
ing it as a combination of the accuracy and portability of the 
old.fashioned rifles u'ling light bullet and powder charge, 
with the smashing power of the heavier and larger calibres; 
but the specially prominent feature of the Express, its flat 
trajectory (within sporting ranges), ill pf)culiarly its own, 
and results, as 1 have endeavoured to expl&.in, partly from 
the high speed of its projectile, and partly from the effect 
of the (( jump" upon the rifle in augmenting the angle of 
elevation already established and existing upon the sights of 
the weapon. Of course the action of "flip" or muzzle droop 
during the act of firing would tend to destroy or neutralise 
the beneficial action of the jump in this respect. However, 
as I have before remarked, further evidence on these inter. 
esting subjects is necessary to their full Alucidation, and I 
shall 1e glad to receive and publish- m the coluIIUlc of the 
Field, any results of carefully conducted experiments that 
may be transmitted to me for that purpose. Should Mr. 
Osborne's expel'lments be repeated by any of my readers who 
desire absolu~ accuracy in ascertaining the trajectory of a 
rifle, I woulq sllggest that the front sight should be raised, 
so as to make the line of ~m parallel with the axis of the 
barrel. The difference of angle does Dot practically a.ffect the 
result to any appreciable extl:ntJ but theoretically it may be 
objected to. 

Oonsideratlons of space now compel me to bring this 
cha.pter to a tllose, though the subject is by DO means 
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-exb.aU8tea~ but J trust it has been f;u sufficiently treated as to 
,give my readers some little _ information upon thE' very 
interesting points we have had under consideration. They will 
p~ceive that the questions involved in the construction of So 

first-rate double sporting rifle are of a very' complex character, 
a.nd dema.nd, for their successful treatment, the possession of a 
high order of skill and considerable experience on the part of 
the rifle maker; and that, farther, it is not in the nature of 
things for us to expect that such a combination of science and 
art as is embodied in a really fine rifle should be available at 
a low price; and in this matter a few pound'! judiciously laid 
out in what appears to be the extra charges of a good maker 
lis most certainly money well spent. 



OHAPTER X. 

PUBLIC TRIAL OF SPORTING RIFLES. 

QBJECTS OF TRIAL-REPORT OF TRIAL-ROOK RIFLES-EXPRESS 
RIFLES-LARGE BORE RIFLES-TABLES OF DIAGRAMii. 

In order to establish a. standard of th~.pel'formances made by 
the several kinds of rifle used in sport, I instItuted a publio 
tnal at Putney, in the summer of last year, giving fully two 
months' notice to the gunmakers. Unfortunately I was unable 
to get the grouhd for the trial later than October, and as a 
consequence, several leading firms, being engaged in pre­
pa.ring for the forthcommg season, were precluded from com­
peting. Neverthelpss, I was fortunate in obtaining an entry 
for every class from Messrs. Hulland, who are admittedly in 
the Al class, and, no pains being spared eithel by Mr. Henry 
Holland or his assistant, Mr. Froome, not only did they win 
every prize, but the performance of each rifle may be accepted 
as of the very highest character-and in fact this position has 
as far as I know never been disputed. In addition to the 
attainment of a standard, I was also anxious to ascertain, 
through an actual demonstration by means of screens, how fat' 
the Boulenge chronograph is to be re~d on as a measure of • trajectory; and, lastly, r was deswous of arriving at, the 
actual distance up to which a t( full and tine II sight will cover 
a. vital part in an acimal of the size of a. deer, as B:t. gr., the 
heart or brain. This w~s clearly shewn to reach 150 yards, 
beyond which I was not able tb test any rifle; but with the 
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if 
Express rifle giving 1750ft. muzzle v~locity) thp, highest point 
of the trajectory is little over 4in. on the average, and this 
is well covered by a "full and fine" sight. 

It may, therefore, be alleged, without fear of contradiction. 
tha.t I have, by means of the trial to be presently described, 
a.scertained, 1st, the highest standard of the performance of 
the several sporting riBes. in general use; 2ndly, that the 
Boulenge chronograph, giving the muzzle velocity of any 
rifle, will enable any person conversant with figurei'l, by means 
.of Bashforth's tables, to ascertain the trajectory of that rifle, 
as ha" been explained by my friend (t T," in Book IV. ; and 
3rdly, that an Express rifle may be used with the same sight, 
{( full and fille," up t? 150 yards. I shall n')w proceed to 
give the report of the trial as published in the Field of 
Oct. 6 and subsequent issue, 1883. 

REPORT OF THE RIFLE 'rRIAT. OF 1883. 

"It is a source of great gratification to us that the above 
trial (held at Putnf'Y, Oct. 1, a, aurl 4), has been brought off 
without the slightest drawback, and with thE' most satis­
factory results. In order to allow of the use of screens with 
the view of demonstrating to the eye of the spectator the 
trajectories of Express rifles, we were compelled to select a 
ra.nge which could be well fenced in from the wind, ana at 
the same time so near our own residence as to enable us 
to level the screens with perfect accuracy. Por this pur­
pose we were luckily able to obtain the use of a piece of 
ground at Putney; but the annoyance to the inhabitants 
was so great, that we stopped before reaching the big rifles 
ot } 2,'10, 8, and 4-bore, and postponed their trial for a few 
day .. , with the view of shooting them at some one of the 
open ranges near London. The weather, on the whole, was 
favourable, and specially so on Monday and Tuesday; but 
on Wednesday there was a steady light rain all day, and on 
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Thursday a strong wind from the left front, against whioh 
even 9ft. fenoes were no great protection; but, the only 
rifles then tested being '577 Expresses, the high velocities 
and heavy balls caused the wiud to have little or no effect. 
We were enabled to obtain the trajectories of the four 
winning rifles, but time did not permit us to try any more ; 
besides which, the wind on Thursday, blowing down th~ 
range when we proposed to do this, was so high as to burst 
the paper unless the wires were kept up to back it, and 
this we found to be dangl'lrous, one of the balls hitting a 
wire which was of strong steel, and being thereby defle'cted • off the target, and of course it might possibly reach an 
individual outside the range. Our butt was 25ft. high, of 
solid bricks, faced with 3ft. of sand, boarded in front, so 
that no ordinary shooting was attended with danger; but 
in one case Mr. Anams's ammunitlOn was defective, and three 
balls stripped at 50 yards, upsetting, and gomg a foot or two 
outside the carton; so that he at once WIthdrew the gun, 
as pORsibly unsafe at the longer rangeer, saving us from the 
disagreeable necessity of domg so ourselves. 

Messrs. Holland's rifles performed throughout most splen­
didly, and, though occasionally tlley were beaten at individual 
ranges, their averages were highest in each class. In one 
insta.nce, indeed (Class 4), they came second at each rang6, but, 
nevertheless, came out first on the average of the three ranges. 

In all the classes Messrs. Holland abstained from cleaning 
out from first to last. The other competit@rs cleaned out 
after each change of range, as permitted by the conditions. 
Thls speaks volumes for thE' excellent lubrication used by the 
above firm, and for their plans f)f rifling. 

The following is the score of the several classes, calculated 
by Mr. B. C. Evelegh. under the inspection of the competi­
tors, from centres selected by themselves. The mean radial 
deviation is given in lD!:hes and decimal parts of an inch: 

B B 
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ROOK RIFLES. 

Class 1. single rook rifles not exceeding 6lb. in weight, barrels not to 
exceed 28in. in length; ranges, 50 and 75 yards, twenty shots at each 
range. No trial for trajectory. 

50 YARDS. 7.5 YARDS. 
In. In. 

Holland ............... ........... '395 Holland ..... .. ........ ......... '696 
Tranter ............ .. ............ '821 Adams ........ .. .. .. .. ...... 1'428 
Watson ........... .. ..... .. ..... '914 Tranter ......... '" ..... .. ..... 1'566 
Bland .................... .. ...... '916 Jeffries ..... . .. . .. .. . .. .. . .. . ... 1'728 
Adams " . ......... 1'077 Bland .......... .... ..... .. .. .... 1'905 
J elfries .. .. . .. . . ............. 1'170 Watson ......... .. ....... .. .... 2'034 

AVERAGES FOR THE Two RANGES. Order of 
Merit. 

Holland ....... ................. '545 ....................... 1 
Tranter ................ .. ..... 1'193 ...... .. ............... 2 
Adams ...... .. . .. .. . .. .. . .. .. .... 1'253 ....... .. .. .. ........... 3 
Bland ...... .. .... .... ........... 1'410 ............ .. .......... 4 
Jeffries .............. .. ........ 1'449 ........................ 5 
Watson ............ .. .......... 1'474 .......... .. ............ 6 

The diagram made at 50 yards by Messrs. Holland's '295 
is the best we have ever seen made, and astonished some of 

FIG. 116. HOLLA.ND'S Roo1t RIFLE A.T 50 YARDS. 

the London gunmakers who were present, and who were pre­
viously sceptical as to the diagrams we have from time to 
time recorded in our columns. The bull was in fact cut all 
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to pieces in the centre, and it was difficult in several of the 
shots to fix the exact situation of each hole. 

Their 75 yards diagram is also extremely good. A.ll the 

o 
o 
o 

o 
FIG. 117. HOLLAND'S ROOK RIFLE AT 75 YARDS. 

competitors who had entered a second rifle withdrew it, not 
haVIng any hope of beating Messrs. Holland's diagram. 

EXPRESS RIFLES. 

Class 2. For ·400·bore double rifles, weight not to exceed 8Ib., barrtlls 
not to exceed 28in.; powder not to be less than 3drs., weight. of lead not 
more than three times the weight of powdor; ranges, 50, 100, and 150 
yards. 

(,0 Yard.. 100 Yard •. 1M Y"rd •• 

Holland .............. 1"139 ............... 2'139 .... . 3'232 

Average of the three ranges ........... 2'183. 

Here Messrs. Holland h&.d no competitor, owing to Messrs. 
Bland's rifle being l\oz. overw'eight, and that Mr. Watson 
did not appear with his. The performance was of the very 
highest class, the weather and light being favourable. Recoil 
at 50lb. pressure, 7IIb. 

B B 2 
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Claes 3. For double rifles of 4.50.bore. weIght not to exceed 9Ib., 
barrels not more than 28m • powdet' not 1088 than 4drs., weight of lead 
not to exooed three times the weight of powder. ranges as in Class 2. 

------;-----,- -~-- - ---c.-
Order of I Order of I Ordtll' of 

60 yd. Ment at 100 yd. Mertt at 150 yd. Merit at 

______ I ____ I __ .f>_V_yd_"_I ___ .I_l_oo_y_d_B -11----1 160 yd. 

5~:.: i~ ~ ! HI! ~ ,I rm I ! 
A VERAGE OF THE THREE RANGES 

Hollaud 
B1aud. No 2 
Blaud, No 1 

9 

1299 
3333 
3588 

3 

FIG 118 HOLLAND'S 450·BoRE AT 50 YARDS 

Ordfrof 
Merit 

1 
2 
3 

7 

In this trial Messrs. Bland's made an excf1l1ent diagram at 
;10 yards, but were behind at the longer ranges. Messrs. 
Adams's rIfle was withdrawn, as above mentioned, for three 
wild shots. Here again Mr. Watson dId not appear. The 
recoIl of the WIllner was 961b. 

5 



DI.dG&tlf OF '4f)O EXPBEf!S. 318 



374 TIl1!1 MODERN 8PORTfJMAN'8 GUN AND RIFLE. 

<rl 
~ 
~ 
<:> 

"" .... 
~ ~ 

= ~ 
<=> 
"" ~ 
.'" .... A ;z; 

3 
0 
III 

Q 

"" .... 
ci 
~ 



REPORT OF EXPRESS RIFLES. 375 

Class 4, for double rifles of '500-bore; weight not to exceed 10lb., 
length of barrels not to exceed 28in., powder not less than Mrs.; lead 
to 6e not mote t,han three and 11 half times the weight of powder; ,ranges 
88 in Class 2. 

. --orderot 1I1I --~~-;~i---~~e~~; 
5Oyda. Merit lOOyda. I Merit l60yd.. Merit 

______ I ____ -I __ a_t~_Oyd •. 11 _ _ __ _ I&t 1
0Oyd8. ____ ~~ 

JetfrieH ......... 1'052 1 Ii 1-004 1 4'124 3 
Holland... .... 1'093 2 I 1'164 I 2 2'900 2 
Adams ..... .. . 1'489 3 II 3'H72 4 L 2'400 1 
Bland, No.2.. 1'928 4 I 3'405 3 8'209 
Bland, No.1... 1'98!! 5 \1 4"l27 5 5'277 4 
_____ -'--__ -'--_ 1 .....!-I __ .........:.........: ___ -'--__ 

AVERAGE OF THE THREE RANGES. Order 0 

Holland ......... . .. .... . 
Jeffries..... ... .. ......... .. 
Adams ................... . 
Bland, No. 1..... ...... .. .. . 
Bland, No.2 .............. . .. .. 

6 

1-719 
2'O(iO 
~·.387 
a'7117 
4'514 

Merit. 
.. ........................ 1 
........................... 2 
. .. ................. 3 
.. . ................. 40 
.. ...................... 5 

5 

FI'l. 121. JEJ'FRIES' 'SOO-BORE AT 50 Yums. 

In this class Mr. JeiJries pushed Messrs. Holland very hard, 
making a splendid diagram at the first two ranges, bllt breaking 
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down slightly at 150 yards. Mt'. Adams's second rifle was 
disqualified for being overweight. The recoil of the wi:nn~r was 

lOllb. 

, B 

7 

FIG. 122. JEFFRIES' ·500·BORE AT 100 YARDS. 

Class 5, for double rifles of '577 -bore; weight not to exceed 121b., 
length of barrels '!lot to exceed 28in.; powder not leSt! than 6drs ; lead 
not.more than four times the weight of powder; to be shot at the (lame 
ranges as Class 2. 
-----------

Order 01 Order 01 I \ Order of 
liOyds Merit lOOyd8. M.rit lMydo. Merit 

atoWyd • . at lOOy<l •. I atlllOydo. 

Adams, No.1.. 1'056 1 2'791 2 5'874 6 
Holland .. ... 1'128 2 2'098 1 2-418 1 
Adams, No.2 .. 1'200 3 3'131 4 3'427 2 
B!&n,d, No.2 1'594 4 4'092 6 4'521 4 
Watson ... .. 1'826 5 2'870 3 5'098 :; 
Bland, No.1 .. 2'058 6 3'806 5 4'373 3 
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AVERAGE OF THE THREE RANGES. 

Hollalld. _ ............. _.. __ 1-881 
Adams, No_ 2 , .. _ .. _ 2-586 
Adams, No.1............ .. .. 3-240 
Watson .. _ ...... _ ,. _ 3'281 
Bland, No.2 ..... _ .... .. .. _ 3'402 
Bland, No.1..... ..... . 3'412 

Order of 
Meri~ 

1 
2 
3 
4 
5 
6 

In this class Mr. Adams (for whom Mr. Bates, the weH­
known match rifle shot, performed throughout) took the lead 
at 50 yards, but c0uld not sustain his position furthAr on, 
and Messrs. Holland again won on the average, with a very 
splendid rifle, which, indeed, was the pick of their wonderful 
basket. Recoil, 119tlb. 

We may mention that all competitors expressfld their entire 
satisfaction with the arrangements, including the measuring 
machine, which was designed and made for the occasion." 

" For the completion of our trial of the large bores, we were 
permitted by Mr. Brown, of Nunhead, to use a portion of his 
capital ground on Tuesday, Oct. 9, and were fortunately 
favoured with a remarkably fiDfl day, without either sun, rain, 
or wind. As at Putney, Messrs. Holland carried all before 
them, winning classes 6, 7, and 8 from Messrs. Bland, who 
were their only competitors, and scoring first in classes 
9 and 10, owing to Messrs. Bland's man, who was cha.rged to 
be at Nunhead by twelve o'clock, not appearing till 1.45, when 
Messrs. Holland had walked over with his smooth-bore, 
and had got half through with his 4-bore. The latter per­
formed wonderfully, giving perhaps the best diagram ma.de in 
the whole trial; but it W8.!'l unlucky for Messrs. Bland that 
they had no chance of shooting with their smooth-bore, &8 

that of Messrs. Holland was by no means first-rate, the 
diagram being just within a foot square. We have repeatedly 
been told by gunmairers that a diagram six inches square may 
be made with this weapon; but, after trying the experiment 
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at least twenty times, with guns frum various makers, we have 
never seen less than nine-inch diagram; but this has resulted 
once or twice, and Mr. Froome, who shoots and regulates 
Messrs. Holland's rifles, states that he has more tha,n once 
made a six-inch diagram within the last few days. Naturally, 
public performance seldom equals that done in private, but, 
making all allowance for this difference; Mr. Froome's 
shooting with the smooth-bore at Nunhead was such as to 
give Messrs. Bland a fair chance, if the trial had come off. 
In all the other classes, although he was occasionaHy beaten 
at 50 and 100 yards, he always had so much the best at 150 
yards, that he came out the winner; and, taking the wholo 
series of trials into consideration, his sbooting has beon of 
of the very highest order. Messrs. Holland may certainly 
congratulate themselves on the possession of so competent 
an assistant in regulating and shooting their rifles. Mr. 
H. Ho1land, who personally designed the whole of the 
magnificent series of rifles which were tested by us, also 
richly deserves the credit that attaches to their performance. 
We understand that the whole of them were rifled under his 
superintendence, and afterwards regulated and shot at his 
Kensal Green ground by Mr. Froome. 

We append the diagrams made by his rook rifle, and also 
those of his '450-bore, which, taking all the ranges, did 
perhaps the best. We have selected this bore for the follow­
ing reasons: First, it is the only one in which we were able to 
test another of the same class (Messrs. Bland's) through the 
screens, and, secondly, because it is the sam'3 bore as that 
of the rifle we tested, and described in the Field of Feb. 24, 
1888. On comparing the two diagrams, it will be seen that the 
one made in private is slightly the better of the two; but the 
150 yards shoot at Putney is the best we have ever seen, boing 
far superior in proportion to that made at 100 yards, as indeed 
was the case with almost all Messrs. Holland's rifles. 
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In the '500-bore contest, as previousl! remarked, Mr. 
Froome was beaten at the 50 and 100 yards, Mr. Jeffries 
making a wonderful 100 yard diagram, but he fell off sadly 
at 150 yards, owing to the compaIll'tive lightness of his 
bullet, which on that account was not 80 true at the longer 
range. Mr. Holland had, however, so fixed his weights as 
to serve him well all through, and this was one great source of 
his success. The fact is, that the construction of rifles and 
the proper adjustment. of their charges require long thought 
and careful trials; and it ib only by the combination of theory 
with practice, such as is practised by the Bond-street firm, 
that success can be achieved. 

We have not been able to measure the diagrams made at 
Nunhead, which requires the selection of a centre by the com­
petitors; but there could be no dOll ht of the superiority of 
Messrs. Holland)s rifles, and we have consequently awarded 
them the prize in each class, and they have, therefore, t swept 
the board.' 
. We appenil the meteorological report of Mr. J. H. Steward 

(official optician to the NaLional Rifle Association), giving the 
results of observations made each day at 11.30 a.m. We 
have added, however, the words t light' and t strolJg' after 
the direction of the wind. 

---B:rometer 1- -~:---I- Th"~O;;;~~~~ 
Dry Bulb W ot Bulb. 

----------1 ------

Date 

Monday, Oct. 1 ........ .. 
Tuesday ,,2 ...... .. . 
Wednesday, ,,3 ......... . 
Thursday, ,,4 ......... . 

29'82 S.W., light 56 50 
3008 N., light 52 46'5 
29'05 W., light 49'5 48'5 
29'£06 N.W., strong 52 49 

We may add that the rangt:: ran from north to south, the 
targets being at thEO northern end. 

The following talles have been drawn np with great care, 
and give all the de~ails of the shooting from the shoulder 
throughout the Putney trials, with the strings calculated on 
the plan laid down in the programme." 
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JLASS I.-RoOK RIFLES. 

SINGLE RIFI,E8, not exceeding 6Ib. in weight, nor 28 inches in length; 
ranges 50 and 75 yards; 20 shots at each range. 

~tring at 50 Yards. 
ROLLAND (·295.bore; weight, 51b. 150z. ; length, 28in.; powder, 

12grs')'-'69, '53, '32, '29, '53, ',')8, '48, '81, '56, '71, '48, '68, 

Avel"t.ge 
Incltiea. 

'18, '11, '13, 0, 'Il, '17, '25, '30; total, 7'91 inches ............. '395 
TRANTER (,300.hore; weight, 51b. 150z.; length, 27tin.; powder, 

17grs')'-'94, '78, '78, '76, 1'65, 1'77, '65, '13, '30, '54, '80, '£0, 
'60, '67, '92, 1'11, 0, 1'02,1'52, '88; total, 16'42 inehes '" ..... '821 

WATSON (·3oo·hore; weight, SIh, 15~oz.; length, 27fin.; powder, 
17grs.),-·26, '20, '55, 1'46, 1'68, 1'01), '85, 0, '32,1'03, '38, 
1'30, 1'71, 1'77, 2'57, '29, '53, '84, 1'00, '49; total, 18'28 
iVl'hes" ...... .. .......................... , ..... .. .......... , .. '.... '914 

BLAND (,3GO·bore; weight, 5th. 120z.; length, 2ain.; powder, 
14grs.).-1·30, '82, '70, '26, '48. 1'65, 1·;.l0, ]'Oli, '58, 1'15, '82, 
1'01,1'45,0, '23, 1'37, '81, 1'50, '23, l'ti!); total. 18'32 inches '916 

ADAMS (,360.hore; weight, 41h. 100z.; length, 25Mn.; powder, 
14grs.).-·60, '50, 1'58, 1'46, 1'57, 1'04, '99, '81, '55, '86, 1'14, 
1'11, '87, '81, 1'3~, 1'40, 1'26, '83, 1'45, 1'40; total, 21'55 
iIH'hes ................ .. .... ...... ......... ., ............ 1'077 

JEFFIUES (,300·bore; weight, Slh. 120z.; length, 27~in.; powder, 
12grs.).-·B, 1'38, 1'86, 1'41, 1']4,1'49.2'05, '40, 2'01, 1'09, 
1'00, '37, '48, 1'99, un, 1'00, 1'51, '80. 1'24, '74; total, 23'41 
inches...... . .... ...... ... ,...... .. ........... 1'170 

String at 75 Yards. 
HOLLAND.-l·59, 1'07, '51, '47, '92, '73,2'01, ]'85, '39, '48, '40, '83, 

'88, '50, '38, '38, '10, '05, '16, '22; total, 13'92 inches.... . .. '696 
ADAMS.-·52, '74,2'56, '98, 1'6G, '73, 1'84, '26,1'50,1'35,2'62, '38, 

2'40, '48, '36, 1'99, 1'40, 2'47. 1'69, 2'64; total, 28'57 inches". 1'428 
TRANTER.-l·89, 1'32, 3'03,2'93,1'49,1'77, BO, 1'50, 1'2:3, 1'70, 

1-51, 3'04, 2'16, 1'80, '55, '38, 1'13, 1'25, 1'54, 0; total,31'32 
inches ...... .... . . . . ..... .. ............................... 1'566 

J'DFFRIES.-2·63, 1'36,1'5(" 2'90, '64, 1-50,1'70, 1'40,1'42,1'1>1, 
1'81, 1'95, 1-25, 1'22, 2'89, 1'10, 1'34, 1'17,2'87,2'40; total, 
34'56 inches ......... " ................... ...... . ............ 1'728 

BLAND.-·72, '76, Hi3, 3'13, '79, 3-30, 3'29, 2'30, 2'71, 2-30, 2'24, 
'84, '78, '71, 2'09, 1'00, 2'48, 1'76, 2'08, 3'30; total, 38'11 
inches ............................................ " .................. 1-905 

WATBON.-·55, 1'89, 5'54, 3-49,1'90,3'64, 3'65,1'78,2'23,0, '68, 
1'74, 2-32, 1'89, 2'08, '83, 1'34, '98, 1'59, 2'57; total, 40'69 
inches ... ............... ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. ... ... 2'034 
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ORDER OF MERIT. 
General Position at. 
poaltlon. 1'<ll!pective rallgtls. 

Makers. Average of the 
two rangeo. 

1 .................. 1. 1 Holland '545 
2 ... .. ...... . ...... 2,.3 " ..... .. ...... .. 
3 .......... .. ... ... 5, 2 .... .. ...... .. " . 
4 ... ... ...... .. .. .. 4,5 ... .. ....... .. .. . 
5 ......... " ...... 6,4 ........ .. . .. .... . 

Tranter 
Adams .......... .. 
Bland .......... .. 
Jeffries 
Watson 

1'l93 
1'253 
1'410 
1'449 

6 ......... .. ....... 3, 6 ................ .. 1'474 

EXPRESS RIFLES. 
CLASS II.-'400-BoRE. 

DOUBLE RIFLES, not exceeding BIb, in weight, nor more than 28 inches 
in length; powder not les8 than 3drl'!,; weight of lead not more than 
three times the weight of powder; runge~, 50, 100, and ] 50 yards; ten 
shots at each range. 

String at 50 Yarda. 
HOLLAND (weight, 7lb, 140z.; length. 26 inches; Sdrs. powder 

and 219grs, bullet, or proportion of 1 : 2'66; recoil, 711b,; shot 
on Monday evening. in a good light, wit.h no wind),-Right 
barrel, 1'29, 1'15. 1'15. '14. 1'66; left barrel, 2'28, 1'20. 1'17, 

Average 
Inch ••. 

1'21, '14; total, 11'39 inches ...................................... 1'l39 

100 Yard8, 
Rigltt barrel. 1'21. '96, 2'04. 1'l7, ~N)8; Jeft barrel, 4'00.2'57, 

2'82, 1'24, 3'70; total, 21'79 iueh{ls .................................... 2-179 

150 Yards, 
Right barrel, 4'97, 1'77. 1'69,4'54,5'59; left barrel, 2'38,2'36, 

1'86, 1'81, 5'35; total, 32'32 indies .................................. 3'232 

Average of tbe three ranges .. .. .. .. .. .. . .. ... " ' ''''' 2'188 
BLAND,-Rifle not tried, being Hoz, over weight, 

Class Ill,-'450-BoRE, 

DOUBLE RIFLES, not exceeding &Ib, in weight, nor more than 28 inche& 
in length; powder not less than 4drs.; weight of lead not more than 
three times the weight of powder; ranges 50, 100, 150 yards;· ten 
shots at each range, 

String at 50 Yards, 1:::r 
BLA.ND, No, 1 (weight. 8Ib, 13!oz,; length, 28in,; 1l0gn, powder 

and 3OOgrs, bullet, or proportion of 1: 2'72; shot at 11 o'clock 
on Tuesday),-Right barrel, '51, :84, '85, '49, 1'55; left barrel, 
'58, '97, 1'20,1'98, 1'35; total, 10'32 inches ........................ 1'082 
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HOLLAND {weight, SIb. 40z.; length, 26in., 1l0grs. powder and 

328grs. bullet, or proportion of 1: 2'98; rOl'oil, 961b.; shot 0:1 
Tuesday IIfternoon).-Right barrel, 1'64, '7S, 2'34, '92,1'17; 
left barrel, '76, 2'06, '46, '90, '29; total, 11'32 inches 1'132 

BLAND, No.2 (weight, 91b; length. 2Sin.; 110grs powder and 
300grs. hullet, or proportion of 1· 2'72; recoil, 891b.; shot on 
Tuesday afternoon).-Right barrel, 2'32, 1'49, 1'17, '98, 1'09; 
left barrel, 1'29, '85, 1·4S. '95, 1'38; total, 13 inches. 1'300 

String at 100 Yards. 
HOLLAND.-Right harrel, '44, 1 78, 2'17, '93, 213; left harrel, 

l'OS, 2'29, '74, 1'41, '21; total, 13'IS inrhes 1'318 
BLAND, No. I.-Right barrel, .'4H, 2'11, 3'32, 2'14, 3':!7, left 

barrel, '3S, 2'39, 1'95, 328, 3 Hl; iotal, 2752 inche!', 27.32 
'BLAND, No. 2.-Righl harr!'l, 511>, 34:1, I'S4, 3'54, 232; left 

barrel, 288, 1'89. 2'53, 2'8, Ut), total, 27'03 inches 2'763 

. String at 1.'lO Yar£ls. 
HOLJ.AND -Right barrel, '3S, 27, ·28,I·S8. 217; left barrol, 2'25, 

1'21,221, 33a, '/)1; total, 1449 inchel' 1'449 
BLAND, No. 2.-Right barrel, 616, 452, 1067, 6'20, 3'18, left 

barrel, 4'94, 10'27, 6'06, 4'43, 2 H3, total, 59'36 inches 5936 
BLAND, No I-Right harrol, t: 46, 16'51, 6'27, 64H, 5'54. ll'ft 

barrel, 11'3, 2'4, 2'32, 647, 6'10; total, 69'SO inchl's 6'980 

General 
Position 

1 
2 
3 

ORDER OF MERIT. 

Pmdhon at 
respective ranges 

2,1,1 
1,2,3 
3,3,2 

Makero Average of the 
three ranges 

Holland 
Bland, No. 1.. 

" No.3 .. 

1'299 
3333 
3588 

CLASS JV.-·500-BORE. 

DOUBLE RIFLES, not exceeding lOlL in weight, nor more than 28 inchel 
in length; powder not le"s than Mrs.; lead not more than 3t times thE 
weight of powder; ranges at 50, 100, and 150 yard~; ten shots at eael 
range. 

8tring at 50 Yards. ~~h:: 
JEFFRIES (weight, 81b. 4!oz.; length, 28in., 138grs. powder and 

340grs. bullet, or proportion of 1: 2'64, shot on Wednesday 
morning).-Right barrel, '52, 1'79, 1'10, '54, 1'17; left barrel, 
l'SO, '16, 1'48, '69, 1-27; toW, 10'52 inches 1'052 

HOLLAND (weight, \lib. loz.; length, 28in.; 138grs. powder and 
435grs. bullet, or proportion of 1: 3'17; re('oil, 1011b.; shot on 
Wednesdaymorning).-Right barrel, '86, 1'10,1'25,1'39, '74; 
left barrel, '98, 1'04, 2'00, '75, '82 total, 10'93 inches 1'093 
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ADAMS (weight., 91b. 9~oz.; length, 28in.; 138grs. powder and 
328grs. bullet, or proportion of 1: 2'38; shot on Tuesday 
evening).-Right barrel, 99, 1'89, 1'66. 1"18, 1'68; left barrel. 
2'03, '83, '51. 2'04, 2'08; total, 14'89 inches. . ....... ...... ..... 1'489 

BLAND, No.2 (weight, 91b. 5toz.; length. 28in.; 138grs. powder 
and 328grs. bullet. or proportion of 1: 2'38; shot on 
Wednesday, at midduy).-Right barrel. 2-36, 1-89. 1'42, ]'85. 
2'96; left barrel, 1'39, 1'37, 1'33. 2'25, 2'96; total, 19'28 
inches ... ....... . . .. .... . .. .... . . .. ........ .. .......... .. .. .. 1-928 

BLAND, No.1 (weight, 9lb. 12oz.; length, 28in.; 138grs. powder 
and 328grll. bullet, or proportion of 1 : 2'38; shot on Tuesday 
evening).-Right barrel, 'R3, 1'95, '83, 1'08, 1'31; left barrel. 
1'43, 3-09, 1'23, 3'67, ;.I·R7: total, 19'89 inches... ....... . .... 1'989 

String at 100 Ym·ds. 
JEFFRIES.-Right harrel, 1"14, '64, '88, 1'44, 1-40; left harrel. '77, 

1'47, '21, 1'49, '60; total, 10'04 indlCs .. ... 1'004 
HOLLAND.-Right harrel, 1'51, l'2H, '90, 2'70, 1'34; left barrel, 

0, '22, -85, :.l·17, '67; total, 11'M illChcR 1-164 
BLAND, No. 2.-Right barrel, 7'54, !j'75, :.l·03. ] '84, 2'69; lrit 

barrel, ;"]8, 2'55, 1'23, 2-;'9, :.l·6!); total, 34'05 inches. .... 3'40.) 
ADAMB.-Right Barrel, 4'53, 5'14, 1'82, 4'76, 2'78; It-ft harrel, 

3'75,5'10,5'12,1'69,4'03; total, 38'72 illehr~ 3'872 
BLAND, No. I.-Right barrel, 2'72, 3'40, 7'93, 7'04, 1'04; left 

barrel, 1'27,3'38,3'36, !)·62. 1'51; t,otal, 41'27 inches .... -1:127 

String at 11>0 Yards. 
ADAMB.-Right, barrel, 3'29, 2'69, 3'2:3, 1'98, 2'02; left barrel, 

2'78, 1'1;', '89, 3'24, 2'73; total, 24 inches .. .. .... 2'400 
HOLLAN D.-Right barrel, 1'86, :.l·49, 4'95, 2'48, 1'65; left harrel, 

2'97, 4'22, 3'04, 3'15, 2'19; total, 29 inches ... .,. .. .,. 2'900 
JEFFRIEB.-Right barrel, .5'00, 0'55, '20, 2'~4, 5'32; left harrel, 

4'87, 1'30, 4'46, 3'95, 6'65; total, 41'24 inches. .. ..... 4:124 
BLAND, No. I.-Right harrel, 4'5, 9'14.2'90,4'55,2'65: left barrel, 

11'43, 6'38,4:35,4'38.2'49; total, 52'77 inches ... . ... 5'277 
BLAND, No. 2.-Right barrel, 17'5R, 16'20, 8'99, 1'44, 6'3(;; left 

barrel, 6'84, 1'30, 4'64, 17'34, 1'40; total, 82'09 inehes 8'209 

ORDER OF MERIT. 
Position at Qenet'aJ 

position. respective ranges 
1 
2 .......... .. 
3 .......... .. .. 
4 ............. , 
[j ... ....... . 

2, 2, 2 
1, 1, 3 
3,4, 1 
5,5, " 
4,3,5 

Makers. 

Holland ... 

A 'erage of tbe 

Jeffries .. ' ..... .. 
Adams ........ , 
Bland, No.1 ... .. 
Bland, No.2" 

three rangE'o. 
1'719 
2'060 
2'587 
3'797 
4'514 
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CLASS V.-,r,77-BORE. 

DOUBLE RIFLES, not exceeding 121b. in weight, and not more than 2Bin. 
in length; powder not less than Mrs.; lead not more than foul' times 
the weight of powder; ranges 50, 100, and 150 yards; ten sho1:6 at 
each range. 

'String at 50 Yard8. 

ADAMS, No.1 (weight, 101b. 110z.; length, 28m..; 164gr8. powder 
and 507grs. bullet, or propoTtion of 1: 3'09; shot on Thmsday 
morning),-Right barrel, '84, '87, 1'07, 1'40, '57; left harrel, 

Ave1'8.l!& 
inohe". 

96, 1'39, '99, 1'26, 1'21; total, 10'.')6 inches, 1'056 
HOLLAND (weight, 111h.100z.; length, 26in.; 164grs, pow<ler and ' 

598grs, hullet, 01' proportion of 1: 3'63; rel'oil, 119klb.; shot 
two rounds 011 Wednes<lay evening, tho rest on Thursday 
mornmg),-Right harrel, '44, 1'20, 1,.,0, '19, 1'00; left barrel, 
1'29,2'11,1'79, '82, '64; total, 11'28 inches ,...., 1'128 

ADA-MS, No, 2 (weight, 101b. 14oz,; length, 28in.; 164grs. powder 
and 507grR bullet, or proportion of 1 : 3'09; shot two rOllIldl!l 
on Wednesday evening, the rest on Thursday lIlorning, one in 
very high wind) -Right barrel, 1'21, 1'26, '53, '88, 1'68; left 
barrel, 1'45, 1'29, '58, 1'41, 1'71; totltl, 12 inche~ 1'20< 

BLAND, No. 2 (weight, 10lh. 20z.; length, 27iin.; 164grs. ' 
powder and 512grs. bullet, or proportion of 1 : 3'12; shot 
on Thursday morning).-Right barrel, 1'18, 1'25, 1'58,1'68, 
2'84; left barrel, 1'29, 1-16, 1'37, 1'75, 1'84; total, 15'94 
inches 1'594 

WATSON (weight, 91b_ 12oz_; length, 28in_; 164grs_ powder and 
501gr8_ bullet, or propori ion of 1 _ 3-05; '!hot on Wednesday 
at midday) -Right barrel, 205, 1'36, 2-70, 0, 3-64; left barrel, 
2-41, -94, 1-85, 2-59, 1'22, total, 18-76 inl'hes .. 1'876 

BLAND, No.1 (weight, 101b_ 10oz.; length, 28in_; 164grs. pow<ltlr 
and 512grs_ bullet, or proportion of 1 : 3-12; shot on Wednes­
day at midday) -Right barrel, 1-S7, 1'00,2-53,1-29,4-98; left 
harrel, 1-61, 1-:W, 1-63, 1-38, 3-39; total, 20-58 inches _ 2058 

fJtring at 100 Yards, 

HOLLAND_-Right barrel, 0, 1'39, 1'02, 3-01, 4-05; left barrel, 
, 1'98,2'70, 3'24.2-61, -98; total, 2098 inches 2'096 

..\.DAMS, No. I.-Right barrel, -38, 2'23, 1'85, 3-54, 2'15; left 
barrel, 4-40, 1-41, 3-09, 4-43, 4-43; total, 27-91 inches 2-791 

W ATBON_-Right barrel, 2-09, 3-50, 1'42, 2-83, 5-67; left barrel, 
0,3-50,3-64,4'34, 1'71; total, 28'70 inches .. 2'870 

ADAMS, No_ 2_-Right harrel, 3'01, 1-05, 5-13, 4-85, 3-84; left 
barrel, 3-30, -23, 2-54.5-00,2-36 ; total, 31-31 inches 3-131 
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BLAND, No. I.-Right barrel, 5'85, 1'39, 2'08, 8'04, 1'79; left 
barrel, a'39, 1'10,2'81, 3'42, 8'19; total, 38'06 inches ...•....... 3'806 

BLA.ND, No. 2.-Right barrel, 1'69, 9'03, 6'64, 3'15, 3'00; left 
baxrel, 2'73, 1'96, 1'15, 5'70, 5'85; total, 40'92 inches ............ 4'092 

String at 150 Yal'dR, 

HOT.LAND.-Right barrel, 4'61, 1'74, 1'33, 3'46, 4'53; left barrel, 
2'95, '33,1'94, '69,2'60; total, 24'18 inchos .... , ................. 2'418 

ADAMS, No, 2.-Right barrel, 2'36, 5'23, 1'75, 3'32, 4'55; left 
barrel, 2'37, 5'26, 2'80, 2'25,4'38; total, 34'2:- inches ............ 3'427 

BLAND, No. I.-Right barrel, 5'31, 5'24, 1'64, 5'30, 9'09; left 
barrel, 3'84, 4'43, 5'33, Z'16, 1'39; total, 43'73 inches ........... 4'373 

BLAND, No, 2.-Right barrel, '74, 3'85, '80, 2'96, 8'81; left 
barrel, 3'85, 6'60, 6'87, 3'73, 12'00; total, 45'21 in('hes ......... 4'521 

W ATSON.-Right barrel, 8',56, 0, '93, 6'67, !) -ill; left barrel, 7'45, 
9'44, 2'73, '57, 4'67; total, 50'98 inchos ............................ 5'098 

ADAMS, No. I.-Right barrel, 3'59,4'16, 9'05, 2'78, 7'15; left 
barrel, 4'71, 5-12, 5'08, 8'29, 8'81; total, 58'7j, inches ............ 0'874 

ORDER OF MERIT. 

~Derl1J Position at Maker. A verage or the 
position reapertivt) ranges. three rIlngetl. 

1 ............... 2,1,1 ............... Hollnnd . ........... 1'881 
2 ............... 3,4,2 . .............. AdnmB, No, 2 ...... 2'586 
3 ............... 1,2,6 . .............. 

" 
No.l.. .... 3'240 

4 ............... 5,3,5 ........... . ... Watson . ........... 3'281 
5 ............... 4,6,4 .............. Blnnd, No.2 3'402 
6 . . . . . . . . . . . . . . ~ 6,5, 3 ........... ... Nc. 1 ...... 3'412 

C( In order to compare the results under the ( Rtring , calcula­
tion with those made on the ( squaring' principle, we append 
a table constructed on the latter plan. 

It will be seen that the' squared' diagrams produce Bomo 
little difference from the C strings,' but the main positions 
are the same, For instance, the average of rook rifles on 
c the square' would make Jeffries ono placo higher, while 
the relative positions of Blaul's rifles would be altered 
among the '500 bores, On the whole, however, the varia­
tion is BO slight as to show that ono method is as good 
as the other." 
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Metropolitan Police, the Royno] 1ril'h Constabulary, and the 
Webley No.5; Colt 's '45 and Frontier '44, 

'All these pistols posscss the common feature f; of a solid 
frame, lJ.Dd a rod for extracting' the fired cascs. 

Webley's C( British" B1llldog- (huijt on thp linos of thf' 
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American single action Bulldog) is double ac:tion, de,igneti 
for the '450 service cartridge, and ib ehe most powerful 
pocket revolver ill the market. A good shot can make a 2in. 
diagram at 10 yards with this pistol, though it has but a 2tin. 
barrel. 

• 



THE 1'OLLQWIN'G TABLE 18 CALC1JLATED ON' THE SQUARE FOR THE PURPOSE 011' COXPARI80N. 

I.-BOOB: lUFLBI!I. 
I Position Dimensions and Area of Diagram •. 9 Al'orsge Gene,...\ I 

Position. I 
at resJlf"Ctive Makers. nObe 

BaDges. At ~O Yards. I At 7r; Yard • . two ranges. 

Incbe •. Incbes. Sq.lncbes. 
1 1, 1 Holland '" ..... ,. 1'2 X 1'2 = 1"44 2'2 X 2'5 = 5'50 3'47 
2 3.2 Tranter ........... 2'4 X 2'7 = 6'48 2'9 X 6'0 = 17'40 11'94 
3 4,3 Adams '" . ...... 2'5 X 2'7 = 6'75 3''7 X 4'8 = 17'76 12'25 
4 

I 
2,6 Bland ....... .... 2'1 X 2'9 = 6'09 4'5 X 6'4 = 28'80 1'7"44 

5 6,4 J effries .. 

I 
2'6 X 4'0 = 10'40 

I 3'S X 5'6 = 21'28 15'84 
6 5,5 Watson ...... .. 2'6 X 3'7 = 9'62 I 3'9 X 6'8 = 26'52 IS'07 

- - -

II.-BXPBESS RIl'LES. 

I POMilion ~t I k d B DImensions and Area of Diagrams. I A vemge of 
Ge~etal . ""'pectil'o lla er n.D ore tbe tbree 
POSltioD. I Banges. of Rilles At 00 Yards. I At 100 Yards. I At 150 Y"rds. Banges. 

·400.Bore. Inches. Incbes. Inches. ISq. Incbe .. 
1 ..... Holland.. .... 1'5 X 3'6 = 5'40 3'25 X 6'5 = 21"12 3'7 X 10'5 = 38'85 21'79 

·450·Bore. I 
1 3, 1, 1 Holland ... ... 2'1 X 4'3 = 9'03 2'9 X 5'4 = 15'66 3'9 X 4'9 = 19'11 14'6() 
2 2,2, 2 Bland. No.2 2'6 X 3'2 = 8'32 I 4'4 X S'8 = 38'72 10"8 X 13'9 = 150'12 65''72 
3 1,3,3 Bland, No.1 2'1 X 3'1 = 6'51 ; 6'2 X 7'5 = 46'50 I 9'5 X 21'8 = 207"10 86'70 

'SOO·Bore. I 
1 1,2, 2 Holland .. ... . 1'8 X 2'8 = 5'04 3'0 x 3'4 = 10'20 I 5'6 X 6'1 = 34'16 16'47 
2 2.1,3 J effries . '" 1'9 X 3'6 = 6'84 2'0 X ~"8 = 5'60 6'5 X 12'8 = 83'10 31'S5 
3 3, 4, 1 Adams 3'5 x 3'6 = 12'60 I 6'0 X 9'9 = 59'40 47 X 6'0 = 2S'20 33'40 
4 4, 3, 5 I BIaud, No. 2 I 3'0 x 5'5 = 16'50 ' 4'.,) X 10'0 = 45'00 I 6'0 x 39'0 = 214'00 91'83 
5 5,5,4 Bland, No.1 4'4 X 5'5 = 24'20 / 6'0 X 11'9 = 71'40 I 8'4 X 15'4 = 129'40 75'00 

~~ I 
1 3, I, 1 Holland. .. I 2'7 X 3'0 = 8'10 4'8 X 6'3 = 3024 4'8 X 7'7 = 36'96. 25'10 
2 2,2,2 I AdaU1s, No. 2 1'6 X 3'5 = 5'00 3'8 X 9"8 = 37'20 ! 4'3 X 10'7 = 46'01 29'00 
3 1,4,5 I Adams, No.1 1 18 x 2'6 = 4'68 I 7"5 X 7'6 = 57 fl,) , 6'8 X 18'0 = 122'40 61'36 
4. 5,2, I) Wat~ou 3'S X 4'0 = ]5 '20 4'0 x 9'il = 3i'20 ' 10'i X 13'~ = 140'45 64'28 
1) 4,6,3 I Bland, No.2 2'5 X 4'3 = ]0'75 \7'0 X 12'2 = 95'16 II 6'8 X 14'9 = 101'30 69'07 
6 6,5, 4. Bland, No.1 I 4'0 X 6'1 = 24(40 I 8'0 - X 10'9 = 87'20 8'4 X 13"1 = 110'04 73'88. 
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-------------------------------------------------
Metropolitan Police, the Royal Irish Oonstabulary J and the 
Webley No.5; Oolt's '45 and Frontier '44 . 

. All these pistols possess the common features d a solid 
frame, and a rod for extracting the fired cases. 

Webley's (t British JJ Bulldog (built on the lines of the 
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American single action Bulldog) is double action, designed 
for the '450 service cartridge, and is the most powerful 
pocket revolver in the market. A good shot can make a 2in. 
diagram at 10 yards with this pistol, though it has but a 2tin. 
barrel. 
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CC Having now received Major McClintock's trajectories, we 
have great pleasure in coming to the conclusion that the 
reliability of the chronograph is completely confirmed by 
our experiments with the screens. With regard to these, 
some curious results are brought to our Dotice by our valued 
correspondent T., who has kindly examined thcm, and whoso 
report we append. We insert the two series of curves 8.R 

drawn by Major McClintock, which "how at a glance how 
small is the variation between them. 

As a result of these experiments, Wfl can now positively 
decide that an Express rifle must have a greater velocity than 
1600 feet, if it is desired to shoot" fnll an d fine" with the 
same sight up to 150 yards, as i'l the practice of most 
sportsmen. To do thi'! with success, the ball must not rise 
and fall much more than two inches from the line of sight, or, 
in other word;;, the trajectory must not be more than 
4i inches, or thereabouts, in 150 yards. A valuable and 
simple definition of the FJxpress is thuA obtained, for mere 
muzzle velocity is not suflici('nt. To exemplIfy this, we have 
only to E'xamino the trajectory of Mr. Jeffries' '500 bore, 
which, from its comparatively light bullet, bad a very high 
muzzle velocity, and shot splendidly up to 100 yarus, but 
fell off frightfully at 150 yards, and at that rango would 
be practically useless. 

We may now take Messrs. Holland's diagrams as a 
standard for comparison, and our experience leads us to 
believe that they will not easily be beaten, or indeed 
equalled. 'fo obtain such a standard was the main object 
of our trial. Up to this time sportsmen had no means of 
ascertaining whether or no thLy had the best rifles which 
could be made; but t,hey can now judgo f~r themselves, with 
lihe aid of a competent shooter, if they are not themselves 
up to the mark. It ~s quite true that aU may not desire 
a rifle to perform well heyond J 00 yards; but if it can 
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Metr opolitan Police, 11](' Royal Ir;.;h C'lll s tal)ulflf}. anu tb(· 

Wehley No. [); C(,lt's '.j,", HTld fr(JlIfil'r '11. 

'All tl;rse J1i "1<,l~ ],(,SS",," thl' {'OlJlllJ(Hl fe:1tnH" If n ~(,lid 
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American sing\l' fl,ctiOll Bulltlog) i,; dOll hlr: u,l"li(lll, d('"igUt,d 

for thl' '4~,U Se1'l"i<:l' l':lrtridgl', :11Jll j,.. tllL' must puwerl'u\ 

pocket revulver ill till' lUarkL't. A gU0l1 "hut cau make a ~iu. 

diagram at 10 yards with this pistol , th uu!!ll it has lmt a 2~iu. 
barrel. 
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be got to do well at that d~$tance, and also at the 
longer range, surely no sportsman can be insensible to the 
advantage thus obtained. Jeffries' 100 yards string beat, on 
the average, that of Messrs. Holland's by 1'16 inch; but the 
latter at 150 yards averaged 2'9 inch against Jeffries' 
4'9 inch. Of course, there is a certain amount of luck in 
making these diagrams, for Messrs. Adams' '500-bore made 
a far better diagram at 150 yards than at 100, which can only 
be accounted for in this way. It is possible, therefore, that 
Jeffries' 150 yards shoot may be thus explained; but the 
lightness of his bullet would lead us to expect the re'>ult, and 
we utllieve it to be the true explanation. N umberles& other 
points of great interest are brought out by tue trial; but we 
prefer leaving them to be dealt with more scientifically by our 
friend T. than we can pretend to do. 

With reference to the machine rest, its performance greatly 
exceeded in accuracy our anticipations, founded on the limited 
number of trials which we were able to give it. All that 
is required is to graduate the spring pressure to the charge 
used; but this could only be done with certainty by 
experiment, and as we were prevented from resorting to this 
test by the fear of an injunctIOn, we were compelled to 
abandon it. On comparing the diagrams made by it in 
ascertaining the trajectories of Messrs. Holland's rifle, it will 
be seen that there was little difference from those of Mr. 
Froome, in some cases being slightly better and in others 
worse, but those made by it with Messrs. Bland's 450-bore 
were very superior to the shooting of their assistant. All 
that it wants to make it a complete substitute for the 
shoulder is a little practice, and, when this is carried out 
by Mr. Jones, we expect to hear of its being very generally 
adopted by gunmakers in regulating their rifles-especially 
as there is no doubt about its efficacy in regard to shot guns 
and single rifles." 
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STRING MEASUREMENTS OF THE LARGE-BoRES. 

"The following are the details of the trial of the large-bores 
at Nunhead: 

Class VI.-12.BORll:. 

DOUBLE RIFLES, not ex('eediug 14lb. in weight, nor more tha.ll 28 inches 
in length; powder, not less than 6drs.; range, 50 yarus. 

HOLLAND (weight, 131b. 80z.; 1"Dgth, 26~iD; powdl'r, 7drs. i 
reroi!, 1411h.)-·30, '3J, '39, 2'60,1'24, '29, '59, '79, 1'77, 1'77, 

A"nr&g6 
.trlng In 

Inoh ... 

1'63; tot.al, 9'93 ......... . . . .. ... .... ................... . .. ..... ... ... '998 
BLAND (weight, lllb. 80z. ; len~tll , 28in.; powder, &lrH.; Tl"lloil, 

13:2lh.)-4·08, 5'01, 3'51, 3'96, 2'18,177,2'61.1'02, ]··H, 1'04; 
total, 26'62 inches ..... ............. ............... .. ............ ..... .. 2'002 

elMS X.-No. 12 SMOOTH·BoRE. 

DOUBLE GUN, not exceeding SIb. in weight., nor more than 30 
in('hc~ in lrngth; powder, not less than 4drs.; range 50 yurl\s. 

HOLI.AND (w('ight. 71h. 8m ... ; length, 28in.; powder, 4.-11'8.; re('oil 
81lh.)-·3~, 6'98, 3'72, 4'48. 3'07, 4'75, 2'88, 3'83, 3'85, 2'77 i 
tot&l, 3ti'65 iuchcs ... ... ...... ..... . ..... . ............... ... ...... . .... .. .. 3'665 

Messrs. Bland absent. 

Cla88 VIl .-I0-BoRE. 

DOUBLE RIFLES, not oxceedillg 1Glb. in weight, nor more thaIJ 26 
inches ill length; powd(Jr, not. less than Sdre.; T~'llge 50 yurdti. 

HOLLAND (weight, 12Ib.; length, 26in.; powder, /:ldr~. 5grq ; 
recoil, 1(j~Uh.)-·30, '40, '2:.1, U, 1'83, 1'55, 1'81, 1'76, 1"14, 
UlO; total, 10'H2 inches .. .. ......................................... 1'092 

BLAND (woight, 121b. /:loz.; length, :!6Mn.; powuer, /:lars.; recoil, 
1(i21b.)-·67, 4"15, 2'32, '33, 1-40, '65, 2'3ti, 3'57, '77,2'21 ; 
totld, 18'43 incnes .... . . .... ... .. ... ... ......... ........................... 1'843 

Class VIII.-8·BoRE. 

DOUBLE RIFLES, not exceeding 181b. in weight, nor moro than 26 
inches ill\ength; powder , not le~B thalilOdrs.; range 50 yards. 

HOLLAND (weight, 171b. Boz.; length, 26in.; powder, lOUrs; 
ro('oil, 185Ib.)-I·84, 2'79, '29, (I. 1'6il, 2'45, 1'45, 1'64,1'71, 
'72; total, 14'52 inches ... ............. , ............................... 1'452 

BUND (weight, 17lh.; length, 26in.; powuer, JOdrs., ill Kynoch's 
IJrass cft..'les; recoil, over 200Ih., the extpnt of tho spring 
baiance in the mllChi~(J) .-2·05, 3'22, '55,2'70,4'67, 3'01,3'00, 
3'B2, 2'59,3'02; tota!, 28'63 inches ................................. 2'863 
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Class IX.-4-BOlU:. 
DOUBLE RIFLES, not exceeding 24lb. in weight, nor more than 24 

inches in length; powder, not luss than 12drs.; range, 50 yard~ .. 
HOLLAND (weight, 231b. Boz.; length, 24in.; powder, 12drs.; 

recoil conld not be taken, owing to want of strength in the 
spring balance of the machine, which is the largest made by 
Salter).-·40, '40, '31, '66, '40, -45, 1'55, '73, I'll, 1'81; total, 
7'82 inches ............. .. .. .. ... .. .. .. ......... .... .... .. ...... .... ,'. '782 

Messrs, Bland absent, 

FIG, 123, HOLLAN1/S 4-BoRE A.T 50 YA.RDS. 

"SQUARED" DIAGRAMS OF LARGE-BORES. 
12-BoRF. RIFLE. 

Rq . tn. Aft in 
HOLLAND, 3'4 X 3'4 = 11-56 I BLAND, S'2 X 8'8 = 45'76 

12 SMOOTH-BoRE, 
HOLLAND, 7'6 X 11'2 = 85'12 

10·BoRE RIFLE, 
HOLLAND, 2'7 X 3'8 = 10'26 I BLAND,4'6 >-. 6'8 = 31'28 

8·BoRE RIFLE, 
HOLLAND, 4'2 X 5'0 = 21'00 I BLAND,6'8 X 7-0 = 47'6() 

4·BoRE RIFLE, 
HOLLAND, 1'8 X 3'S!= 6'30 
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NOTES ON THE TRAJECTORIES OF RIFLES AT "THE FIELD" 

TRIAL AT PUTNEY. 

The trial of riBes recently flarried out by the Editor of the 
Field having interested me considerably, I have with pleasure 
accepted his invitation to make a few remarks on the ascer­
tained results with respect to the trajectories of the riBes. 
But, before proceeding to the trajectories themselves, it may 
be desirable to give some description of the method by which 
they were obtained. 

A range of 150 yards in length was terminated by a high 
fence of deal boards, and in grooves upon the smooth surface 
wail slid a piece of thick cardboard, 3ft. square, in the centre 
of which was printed a black bullseye of 3in. diampter. This 
formed the target. At intervals of 25 yards each were 
erected frames to hold the paper screens through which the 
bullets were to be fired, and which would show the height of 
the respective projectiles at the distances of 25, 50, 75, 100, 
and 125 yards, while b,n additional target was interpolated at 
80 yards. This was assumed as about the culminating point 
of the trajectory, as for several yards the differences are so 
minute as to be practIcally non-existent, for recoUlSO must be 
had to thousandths of an inch to show which is the very 
highest point. It is therefore not very material whether a 
yard or two under or over 80 yards be taken, although with 
light bullets and high velocities the extreme point would be 
somewhat over; and for heavy bullets of lower speed it would 
be rather uuder that distance. This screen was interpolated 
for the purpose of ascertaining whether there was any notice­
able increase of ascent from mid-range to the point at which 
the bullet w0uld begin to drop towards the 100 yards screen. 

The framework of these screens, besides tue suppol'ts fixed 
in the ground, consisted of two square 3£t. frames, one of 
which was crossed &t right angles by two tightly-strained 


