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wires, so as to form a St. George's cross, and ou the other 
was stretched a sheet of stout paper. The hor~ontal wires 
of the six screens were, by means of a dumpy level, ranged 
exactly even with the middle of the black bullseye on the 
target, and the centre of the muzzle of the rifle, placed in the 
machine rest, was made level with the horizontal WIrES of the 
screens. When the accuracy of the bearing of the r111e upon 
the target had been ascertained, the paper-G0vered frame was 
put in position, and the second, or wired frame, working upon 
a hinge, was, after the wires had been painted, raised so as to 
stand upright against the paper. The pressure ot the wil."es 
against the paper printed on it a black cross-bar, +, after 
which the wired frame was let down level with the ground in 
order that the wires might not be cut by the Lullets. Six 
shots from one rifle having been fired, the perforattld sheets 
of paper and the cardboard target were removed for measure
ment, new sheets of paper and cardboard being substituted 
for the nflxt rifle. The necessity for the precautionary 
removal of the wired frame was shown towards the end of the 
trials, as the wind became so strong on Thursday that the 
wires had" to be put up as the only way of keeping the paper 
screens in position; but eventually a bullet cut the wires and 
stopped further progress-fortunately, however, when the 
trajectory of only one shot remained to be taken. 

In measuring the height of the trajectory at the various 
ranges, it is obvious that it would not do merely to give the 
height of the bullet holes in the paper screens, because the 
bullets do not all strike the targets at the same level, and the 
bullet-hole represents the height of the trajectory plus or 
minus any fluctuations arising from difference in jump of 
rife on being fired, or from variation in weight of powder or 
bullet, 01' any other disturbing cause. Thus the height of the 
trajectory itself might in each case be only three or four 
nches, whereas some bullet-holes would be almost on or near 
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the horizontal black line, and others might be a foot above or 
below. Consequently, a straight line had to be taken from 
the muzzle of the rifle to the centre of each bullet. hole ou the 
target, thus cutting off all the adventitious variation, and 
leaving only the actual trajectory for measurement. Two 
modes of effecting this were adopted, the whole of the 
screens being measured by both methods, so that the one 
f:lerved as a check to the other, and any discrepancies between 
the two caused a repetitIOn of measurement, so as to 
determine which was the more accurate. 

The fir'lt measurement was by fastening down on the floor 
of a long room the cardboard target and six paper screens, 
forming the series of trajectory records of OIle rifle. A piece 
of strong twine, strained tight, was pegged down from one 
end of the room to the other; under this was laid tho paper 
screens and target, so that the black horizontal lines on the 
screens ranged immedlately under the cord, which also cut 
the bul1:"eyo on the target exactly in the centre. 1'ho black 
vertical hnes on the paper screens were placed at a measured 
distance of 5ft. apart, inst(>ad of 25 yards, and consequently 
the 80ft. screen was only one foot from the 75ft. screen, so as 
to be in accordance with the same scale. 1'he sheets an<i card. 
board having beon tacked down to the £ioor, a second cord 
was tlghtly stretohed from one point representing the muzzle 
of the rifle, to the bullet-hole on the cardboard target 30ft. 
distant; and £roI1l this cord the measurement was made to 
the position of the bullet on each screen-the level of the 
bullet being marked by means of a square on the vertical 
black line of each sheet, so as to make that the actual point 
of measurement. ThiEl was dl-ne in order to avoid the error 
which otherwllioe would arise from the screens being changed 
from a vertical plane, as they stood in the range, to a 
horizontal plane, as ';hey lay on the floor; for two bullet. 
holes in the same sheet would be equally distant from the 
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rifle as it stood in the range, but they would not IJ"l equally 
distant from the wall (or supposed pusition of the rifle) when 
the sheet was nailed down flat on the floor. 

Having been furnished with the figures thus obtained, ][ 
checked them by another process, which, although it has not 
the advantage of giving a graphic curve or bird's-eye view of 
the trajectory, as seen by the method just alluded to, has 
advantages of another kind, inasmuch as it enables each sheet 
to be taken up separately, and all the measurements on in to 
be completed at once; while a,ny sheet can at all times be laid 
on the table again and re-measurpd wIthout trouble, should 
apparent divergences in the figures lead to a doubt as to their 
accuracy. This method is as follows: A sh':Jet of paper having 
been ruled into the requisite number of c')lumns for the screens 
and target, the first screen is laid on the table and the. 
measurement taken from the centre of each bullet-hole to the 
horizontal black line printed by tho wire; the entries for the 
six shots having been made in one column, the next screen is 
taken, and the results entered III the second column; and so 
on lllltil the target is reached, when the measurements are made 
from a line drawn through the centre of the bullseye. The 
series of measurements being thus completed, the adventitious 
variatlOn previomly alluded to has to be cut off; and in this 
case it is done by arithmetic, instead of by a cord. Sup
posing No. 1 bullet is (jin. above the lIll!; on the target (150 
yards), it would be a proportionate part of om. at all shorter 
distances, viz., lin. at 25 yards, 2in. at 50 yards, and so on;, 
if the number is a fractional one, it will have to be diVIded 
by 6 in a similar way to get the result for every 25 yards. 
By this means, the deductions from the whole series can be 
!.Dade in a few minutes, WIth a similar res nIt to that obtained 
by the process previously alluded to. Of course, it' is desir
able to allow several lines of space in writing the entries, so 
as to give room for making these deductions. 
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I have entered rather fully into detail on these points in 
order to show not only the course adopted, but that, where 
they may seem curious divergences of result, they are not 
likely to arise from carelessness in measurement. It is 'not 
improbable that those which most conflict may have been 
closely examined and measured half a dozen times over, with 
a view to account for apparent discrepances. I will not .say, 
however, that at the first screen t25 yards) the measurement 
is absolutely to be relied on in all cases, for the paper is in 
some instances so cut ahout by the bullets being placed one 
upon another, that it is almost impossible to say where the 
measurement ought to begin for ovp,ry bullet. Fortunately, 
however, a slight error at 25 yards is of little import. 
-For practical purposes, too, I do not think very minute 
measurements essential. If a sportsman finds the tra
jectory of his rifle accurate to within the tenth part of an 
inch,he is not likely to trouble himself about smaller fractions j 

and the representation of hundredths of an inch are rather 
(Jonfusing to the eye, so that I propose only to resort to them 
when I have a particular purpo,>e to illustrate; and accord
ingly, although I have made tho measurements as accurately 
as I could do to hundredths, I shall, as a rule, givp tl'e figures 
only to the nearest tenth. 

Taking the rifles as they were tried, the smallest bores first, 
we begin with-

TRAJl!.CTORY OF MESSRS. HOLLAND'S '400 BORE. 

2;; yd. 50 yd. 75 yd. 80 yd. JOO yds 125 yd •. 160yda. 

1st Shot 1'6 3'0 ... 4 .. 2 ... 4'3 ... 3'2 '" 2'2 ... 0 
2nd 

" 
2'() ... 3'2 ... 4'5 ... 4'6 34 ... 2'4 ... 0 

3rd 
" 

1'7 ... 3'1 ... 43 ... 4"4 ... 3'2 '" 2'2 '" 0 
4th 

" 1'9 ... 3'2 ... 4'4 ... 4'5 ... 3'3 ... 2'3 ... 0 
5th 

" 1'6 ... 3'1 ... 4 .. 4 .. , 4'5 ... 3'3 ... 2'3 ... 0 
6th 

" 1'8 , .. 3'1 ... 4';) .. 4'4 ... 3'3 2'3 ... 0 --
Average .. 1"77 3'12 4'35 4"45 3'28 2'28 

There is n.ot very much to remark on this series of 
trajectories, except that the first shot seems to have had 
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grea.ter velocity than the rest, its heIght being less than the 
others throughout the range, whereas the second shot is 
higher throughout, which apparently must have resulted n0m 
its being below the average in speed. The remaining shots 
do not vary greatly as compared with one another. 

The most remarkable of the whole series of trajectories is 
that next given; and in this case, in order to show the 
marvellous uniformity of result obtained, I shall give the 
figures to hundredths of an inch. 

1st Shot 
'2nd " 
3rd " 
4th " 
5th " 
6th " 

TRAJECTORY OF MESSRS. HOLLA.ND'S ·450 BORE. 
~~ w~ H~ ~~ ~~ w_ ~* 

... 2'06 ... 3'38 ... 4'65 ... 4'6~ . , 3'50 ... 2'40 .. , 0 

... ~'Ol ... 3'29 ... 4'65 ... 4'66 .. 3'52.. 2'46... 0 

... 2'05 ... 3'30 .. , 4'65 ... 4'66 .. 3'55 .. 2'44 .. , 0 

... 2'02 ... 3'31 ... 465 ... 4'68 ... 3'55 ... 2'46 ... 0 

.. ' 2'03 ... 3'32 ... 4'65 ... 4'67 .. 3'57 ... 2'47 .. , 0 

... 2'04 ... 3'38 ... 4'67 ... 4'71 ... 3'61 ... 2'46 ... 0 -- --
Average,. 2'03 3'33 4'65 4'68 3'55 !N.5 

If the hundredths were removed, and only the inches and 
tenths given, there would scarcely be any variation through
out the whole series. 'l'his indicates, to my mind, not only 
great truth in the rifle, but a remarkable degree of accuracy 
in the weight and the loading of the charges. Had these 
measurements been taken off successively by a pair of 
compasses, it might not unnaturally be supposed that, the 
distances being very much alike, the compasses were never 
shifted. In fact, however, they were all separate measure
ments of bullets at different heights on the target, and pro:. 
portionate allowances had to be made for every screen, as 
previously described. The following examples, from the '/5 
yards' screen, will show the actual measurement, and the 
}Jroportionate allowance in each case, as well as the height of 
kajectory remaining when the deduction hR,S been made: 

~L ~~ ~L ~~ ~6 ~& 

7'65 .... " 1'45 ...... 7.50 ...... 6'25 ...... 6'80 ." ... 6'35 
3'00 .. ,," 2'80 ...... 2'85 "'''' 1'60 ...... 2'15 ... ".. 1'68 
--- --- -- -- -- --
4'65 4'65 4'65 4'65 4,.65 4'67 
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These bullets struck the target (150 yards) at the respective 
heights of 6~Il.: 5·6in., 5·7il1., 3·2in., 4·3in., a.nd 3' 36in. above 
the centre of the bullseye, and the allowances for half the 
distance, or 75 yards, is therefore cine-half of these respective 
heights. 

The next rifle, of the same bore as the last, would need no 
hundredths of an inch to demonstrate the amount of variatil)n j 
but I give them as affording a better means of comparison in 
some remarks which I wish to make. 

1st Shot 
2nd" 
3rd " 
4th " 
5th " 

TRAJECTORY OF MESSRS. BLAND'S ·450-BORE. 

~~ w~ n~ ~~ ~~ rn~ ~~ 

... 1"78 , .. 2'95 ". 4'20 ." 4 52 ." 2'80 ". 2'00 ". 0 
". 2'00 ". 3'10 ". 4'17 ". 4'40 ." 2'95 ". 2'19." 0 
". 2'04 ... 3'28 ". 4'17 '" 4'43 '" 3'28 ." 2'45." 0 
." 2'16 '" 3'37 ". 4'24 ... 4'60 ". 3'23 '" 2'44 ". 0 
'" 1'73 ... 2'92 ". 4'15 ." 4'32" 3'08 ... 2'16 ". 0 -- -- -- --

Average .. Hl4 3'12 4'19 4'45 3'06 2'26 

Here the trajectories of five shots only are given, the sixth 
being off the card at 1.30 yards, and consequently the height 
could l ' 0t be estimated at intermediate distances. It will be 
observed that the averagA height at all the screens is less 
than with Holland's rifle, which indicatc'l a higher velocity in 
the bullet; but, although there is a fair amount of rfl'g'Ularity 
at some screens, there are considerable divergences from 
screen to screen, and the vII.riations between 75 and 80 seem 
to show great vagaries on the part of the bullets. In 
Holland's trajectoriE's it will be seen that in these five ya.rds 
(75 to 80) the rise was only about three or four hundredths 
of an inch, which is so close ~o the theoretic difference as to 
indicate that the bullet" must have spun with great steadiness 
during their flight. In Bland'~, on the contrary, the difference 
,in the same five yards was nearly ten times as great j and 
there are strong indications in certain cases that the bullet 
was not revolving truly on its axis; but probably had a 
wabbling or corkscrew-like motion, the point rising and 
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dipping from screen to screen. Thus, taking the fourth and 
fifth shots, there are only '09 of an inch difference between 
the height of the two bullets at 75 yards, but the dIfference 
at the end of another five yards is '28; at 100 yards the 
difference is reduced to '15, but at 125 yards rises to '28 again. 

The differences were so erratic that I imagined at first that 
the bullet-holes must have been wrongly numbered, and I 
accordingly traced each bullet carefully from screen to screen, 
and the result was to show that rertain bullet'l, after getting 
beyond the culminating point of the range, and beginning to 
drop, rose again to the next screen. This, I thougLt, must be 
-an imroAAlbility, so I measured and re-measured, comparE'd 
and re-compared, but could find no inaccuracy in the measure
ment nor any wrong numbering of the bullet-mark. 'fhen I 
thought the screens might be affected by the wind, the sheet 
of paper being possibly blown to and fro, and so made to belly 
like a sail, and thus effect a variation; but thIS would not 
meet the cas!], as Holland's and Bland's rifles were both tried 
on Tuesday, under similar conditions, there being little or no 
wind. 

Mere differences in height throughout the range, if regular, 
would indicate difference of velocity, but these fluctuations 
appear to show irregularity of motion in the bullet. This 
might arise from the rifle having too slow a twist, and the 
velocity not being sufficient to give the rapidity of rotation 
requisite to keep the bullet point foremost; or it mIght arise 
from the loading of the cartridge not been carried out with 
sufficient care, for if a short bullet be not accurately seated ju 
the shell, it is not likely to come out at the muzzle with its 
point exactly in the centre of the bore, and, instead of rota.ting 
with a steady motion, the point will gyrate III a corkscrew, 
fashion, and move up and down as 'Woll as doviate to the right 
and left. That such was the case in some of these instances 
appears to me to be clear from examination of the screens. 
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Tracing the respective bullet-marks from screen to screen, I 
noticed that wMreas, generally speaking, the divergences of 
the bullets £ro~ the upright black line made by the vertica.l 
wire were pretty regular-so that, if you found two bullets at 
say lin. and 1iin. from this line at oue distance, they would 
each be about double as far away from the line at double the 
distance, and so on-yet in certain CI:LSeS this regularity was 
not maintaiued. Thus, two bullets were several inches apart 
as to height, but about equally distant from the vertical line, 
except that they zigzagg~d abo,ut, somf'times one of them 
being nearest to the line and sometimes the other, as will be 
seen by the following figures : 

DISTANCE FROM VERTICAL LINE ON SCltEENS. 
At:;O yd. 7:; yd. 80 yd.. 100 yd., 12" yd. 1~0 ydl, 

Bullet] ...... 2'5 ... 3'6 ... 4'l ... 5'5 .. , 7'9 .. , lJ 0 
" 3 .. , .. , 2'4 ,.. 3'8 .. , 4'0 ... 5'6 ... 7'2 '.. 8'0 

In another case, a group of three bullets formed an equi
lateral triangle on one of the SCreel1fo1, but on the next screen 
the apex of the triangle was a good deal to the right, and on 
the third it was rather to the left; and the divergl'l1ce of one 
of the throe bullets was so much greater tban the others that 
it did not strike the target-card at a11 at ] 50 yards. 

If, then, certain bullets rotated irregularly from side to 
SIde} they would move in a similar fashion up and down} but 

'such differences are not so obvious, as they are masked by the 
changes that arc produced in tho height of the bulJet by 
gravitation, and when the trajectories are given in figures} as 
in the foregoing tables, certain differences may be observed, 
but the cause of them is by no means apparent. Thus, taking 
shots 2 and 3 in the table of Bhnd's trajectory, it will be seen 
that, although both are of exactly the Rallie height at 75 

. yard .. , shot 3 is the higher of the two both before and after; 
and that although shot 1 is highest at 75 and 80 yards, it is 
below the others at 5/), 100, and 125 yards. It is much 
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clearer, however, when the actual heights on the targets are 
shown, as in the following iustance from shu1f 1 : 

DISTANCEIl ABOVE THE HORIZONTAL LINE ON SCREEN3. 
At 60 yd •. 

1st Shot ...... 5'75 
2nd" ...... 5'22 
3rd " ...... 5'20 
4th " ...... 4'75 
5th " ...... 2'75 

75ydB. 
... 8'40 
... 7'36 
.. , 7'05 
... 6'30 
." 3'90 

80 yd •. 
... 9'00 
... 7'80 
... 7'50 
... 6'80 
... 4'05 

100 yd., 126 yd.. 15.) yda. 
... 8'40 ... 9'00 ... 8'40 
, .. 7'20 ... 7'50 .. 6'38 
... 7-12 ... 7'25 .. , 5'75 
... 5'98 ... 5'88 ... 4'12 
... 2'75 ... 1'75 ... 050 

Here it will be seen that there is always a rise up -to FlO 
yards, and the fluctuations are not apparent, but after the 
bullet has got beyond 80 yards, it drops, in the case of shot 1, 
from 9'00 to 8'40, then rises to g·OO again, and then drops 
once more to 8'40. In shots 2 and 3 similar divergences 
occur, but on a smaller scale. The rest of the bullets drop 
throughout from 80 yards, in the regular way, though not in 
equal proportion. 

All such divergences must necessarily tell most at long 
ranges, and it is not surprising that, although Messrs. Bland 
did very well at 50 yards, they fell off at ] 00, and were 
nowhere at 150 yards. Whether the fault was in the rifle or 
the cartridge I cannot say for certain, but my impression is 
that the cartridges were less carofully loaded than those of their 
competitor; and, with a lighter bullet and higher velocity, the 
result was much more obvious at long than at short ranges.* 

The next on the list is the '500-bore, of which it will suffice 
to give the differences in tenths of an inch: 

TRAJECTORY OF MESSRS. HOLLAND'S ·500-BoRE. 
At 25 yd •. 60 yd. 7D yd. 80 yd. 100 yd •. 125 yd. 160 yd. 

1st Shot 2'0 .. , 3'4 ... 4'7 ... 4'8 .. , 3'6 ... 25 .. , 0 
2nd 

" 2'2 .. 3'5 ... 4'9 ... 5'0 .. . 3'9 ... 2'6 ... 0 
3rd 

" 2'1 .. , 3'3 .. 4'4 ... 4'5 .. 3'4 ... 2'1 .. 0 
4th 

" 2'1 ... 3'4 ... 4'7 ... 4'8 3'5 .. 2.4 ... 0 
5th 

" 2'2 .. 3'5 ... 4'8 '" 4'9 ... 3'7 2'6 ... 0 
Ct\ 

" .. 2'1 .. 35 .. 4'8 '" 4'9 ... 3'7 ... 2'6 ... 0 
--

Average. , 2'12 3'43 4'72 4'82 3'63 2'47 

.. All the oartridges used in the trial, except those of Messrs. Holland, were 
loa.ded by Eley.-ED. 
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This rifie, although performing very well on the whole, was 
not :o.eal'ly RO regular as the '450-bore of the same maker. 
The differences in tho height of the trajectory-in the second 
and third shots, for example - indicate a considerable 
difference in velocity; and the variations in other respects 
appear to show that there was some of the wabbling motion 
so apparent in the rifle just alluded to, though in very much 
less degree, Oomparing the screens, I find the following to 
be the relative distances of two shots from the vertical line~ 
at the ranges stated: 

At 601do. 7.yd •. 

Shot 1 '..... 1'0 ... 1'5 
Shot 5 ...... 0'7 ... 1"4 

BOyds looydo, 126yd., 1601do. 

1'6 ... 1'4 .. , 1'6 .. , 2'1 
1'6 .. , 1'7 ,.. 2'0 .. , 2'9 

It is clear that these two shots, which were nearly one over 
the other on the same screens, could not be rotating with 
equal regularity; for one moves inwards towards the line 
between 80 and 100 yards, and outwards, between 100 
and'125. 

Tho '!l77-bore waf! the last of the batch, and this series 
comprises only five l'3hots, as, owing to the strength of the 
wind on the last day,ithe wired fl'!!.mes, as already stated, had 
to be put up to ke(Jp the sheets in position, and 011e was 
damaged by the last bullet fired. Whether the wind had 
detrimental effect on the trajeotory results I cannot say with 
certainty, but think hi very probable. At any rate, there are
differences not found in any of the other records, as may 
be observed by comp&,'ring the following figures: 

TRAJECTORY OF MESSRS, HOLLAND'S '577·BORE, 

At 26yd •. t;;01d •• loyd •. BOyd •. l00yds, 1267dl, l6Oydl, 

1st Shot.. .... 1'7 3'7 5'u 4;'8 3'8 .. , 2'9 0 
2nd " ...... ~'O 3'5 4'7 4,.8 3'7 .... 2'5 0 
3rd 2'2 3'5 5'0 5'2 4'0 , .. 2'8 0 
4th 2'0 '3'5 5'0 

. 
5'0 3'7 2'7 () 

" ...... , .. 
5th " ...... 1'7 3'0 4'5 4'4 3'4 , .. 2'5 () 

--' 
Average .. , 1'92 .. , il'44 .. , 4'84 .. , 4'84 .. , 3'72 ,.. 268 

D D 
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Rere, in the column for 80 yards, It will be seen that in 

two instances the height of the trajectory is less than at 
75 yards, and in one instance the height is the same in hoth. 
With bullets flying truly, if there were no movement in the 
screen, this would be impossible; and in the case of shot 
1, where the height at 80 yards appears to be two-tEnths 
of an inch less than that of 75 yards, I find on the screens 
no indication of irregularity of flight. In shot 5, however, 
there is a little irregularity. My impression, however, is that 

. these differences are produced by the effect of the wind on the 
screens; and as it blew up the range from the target, the 
paper of the screen at 80 yards might be bellied forward, 
whereas that at 75 yards, being sheltered by the close 
proximity of the other screen, was not simila.rly effected, and 
a difference of a quarter of an inch or so, might easily be thus 
produced. 

Since working out the above results. I have seen Major 
McClintock's figures giving the trajectorios as ascertained 
by him from trials with the chronograph, and I find that the 
heights indicated on the screens are generally about half an 
inch greater .than those calculated from the chronograph 
times. It seems to me very probable that this increased 
height. may be due to the fact that in the former ca.se the 
projectiles had to pass through a succession of screens of stout 
cartridge-paper before reaching the target, and that, as the 
bullet would not be moving at right angles to the screens, 
it would during its ascent, receive a. slight cant upwards 
at every contact. We know that the touch of a very 
small twig wiJl turn the course of a bullet to some extent, 
and a ltairsbreadth at one screen amounts to something more 
cons:derable by the time the bullet gets to the next screen, 
where the process is repeated. This might, I think, easily 
produce a difference of half an inch in the height of the 
bullet about mid range. ~uch appe&'.t"s to me to be highly 
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probable, for I noticed an apparently-similar e:IIect produced 
in the way of lateral deviation. In cases where bullets 
struck exactly on the upright black line, they kept on the 
line for several successive screens, and never got far 
away from it; but if they struck wide, they went away 
towards the sides more rapidly at times than the mere 
divergence alone seemeq. to warrant. This lateral deviation 
would go on increasing throughout the whole 150 yards, for 
the course of the bullet would not be changed at mid. 
distance by the drop. I consider this explanation the.more • 
likely, because at the first screen, where there can have been 
no deflection from such a cause, the height is usually less as 
taken from the screens than as calculated from the chrono. 
graph; and the fact of its thus being less is due, I think, to 
the allowance made (either by cutting off by a cord, or by 
arithmetical deduction, as explained at the beginning) being 
larger, owing to the increased rise, than it would have been 
had there been no deflection caused by contact with the 
paper. 

In conclusion, I may say that Fhe barometrical variations, 
and the differences of dry and wet bulb thermometers- during 
the trial were so small, that no appremaule difference 
could result in so short a range as 150 yards." '1'. 

TABLES OF 'PJU.TECTORIES, TIMES, &0. 

(Caloulated by Major W. McCIjINTOCK, R.A., Assist. Supt., Royal Small Arms 
Fa.c~ry, Enfield Lock.) 

THE heights of trajectorr, &0., given in the following tables 
have been calculated frotp thtl mean muzzle velocity, obtained 
by firing five rounds from each rifle, and from the mean 
weights of the bullets, il)und by breaking up and weighing 
three ro~tls of each sample of ammuni~ion. 

The diagrams of the clrves are ~wn with the heights on 
, !) D 2 
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• scale of 2in. to the foot, nnd the range on the scale of 2in. 
to 20 yards. 

VELOCITIES. 

I No of I Charge. Muzzle Mean 
Nature of BUle Round •. Powder I Bullet. Velocity Muzzle 

Veloelty. 
-- ------ ----

Grain. GrainS fs f. 
'400" double Express, by 1 82 ! 209 1870 

Messrs. Holland and 2 
" j " 

1881 
Holland, weight 71b. S 

" " 
1866 

Boz., length of barrel 4 
" ) " 

1861 
26in. 5 

" I " 
1890 1873'6 

'450" double Express, bI 1 110 322 1785 

Messrs. Holland an I 2 
" I " 

1739 

Holland, weight 81b. 4oz., 3 
" " 

178b 

length of barrel 26in. I 4 
" " 

1804 
5 

" " 
1764 1777 

I 
I 1 138 444 I 1786 '500" double Express, by 2 I 1773 Messrs. Holland amI I " " I 

Holland, weight 91b. lOll., 3 
" " I 1784 

length of barrel 28in. 
I 4 

" " 
I 1784 

I 
5 

" " 
1793 1784-

1 138 342 I 1949 '500" double Express. by I 2 I 1961 Mr. Jeffries, weight I " .. 
81b. 4ioz., length of I 3 

" " 
1934 

4 
" " 

1936 barrel 28in. 5 ! 1950 1946 
I " " 

'577" double Express, by I 1 164 591 I 1670 
Messrs. Holland and I 2 

" " 
1655 

Holland, weight 111b. 3 .. " 
1676 I 10oz.. length of lmrrel, 4 

" " 
1657 

26in. I 5 
" " 

1659 I 16634 
I --------------------- -

MESSRS. HOLLAND'S '400" DOUBLE! EXPRESS RIFLE. 

Striking Time of HOI.ght of Trajectory 
RatIg\i" Velocity. ---- -Energy Flight For 150 Yard. For 100 Yards 

- --"-- -----
Yards f .• tt -Ib Second. Inches. Inchea 

At Muzzle. 1874 1628 0 0 0 
25 1772 1455 0'04134 1'9596 1"10376 
50 1675 ]300 0'08472 3'3060 1"5516 
75 1581 1159 0'1311 3'9390 1'2252 

100 1492 103'l 0'1795 3·7.t64 () 
125 1406 916'0 0'2315 I 2'4684 ... 
150 1326 814'9 0'2867 0 

Highest point of trajectory " ... ... r- .. . 3'9720 f,5552 
--------------------
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~----------------l-r--OO'------= 
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TABLES OF TRAJECTORIES. 

MESSRS. HOLLAND'S '450" DOUBLE EXPRESS RIFLE. 

I 
_Range. I Velocity. I ~!~~ Time of 

Flight. 

Height of Trajectory. 

For 100 Yarda. ' For 100 Yard ... 

I 
----------1-----

Yards. f.a. ft.-lb. Seconds. Inche •. Inches. 
At Muzzle. 1776 2254 0 0 0 

25 1696 2055 0'04301 2'0772 1"18656 
50 1618 1869 0'08847 3'4932 1'6644 
75 1543 1700 0'1358 4"1244 1'3116 

100 1470 1544 0'1858 3'8436 0 
125 1400 1400 0'2383 2'5128 
150 1335 li74 0'2929 0 

Highest poiht of trajectory ............ 4'1436 1'6680 
------ -- -- ------ ----- -

MESSRS, HOLLAND'S '500" DOUBLE EXPRESS RIFL.E, 
-----,---...,..--...,..----.---._---

I 
I 

Striking Time or Height of TraJt'Ctory. 

VElocity. Energy. Flight. For lliO Yard.. ~'or 100 Yarets. 
Range. 

- --- -.- 1--------.. --.----. ....,--
Yards. f s. ft.-lb. Second.. Inches, Inche •. 

At Muzzle, 1784 8134 0 0 0 
25 1712 I 2887 0'04270 2'0148 1'l!i872 
50 1641 2658 0'08798 3'8816 HI88 
75 1573 2436 0'1846 3'9600 1-2636 

100 11>07 25!87 0'1882 8'6(-\!l6 0 
125 144H 2051 0'2340 i 2':WlG 
150 18!::12 1939 0'2869 I 0 

Highest point of trajectory ............ 3'9768 16212 
---

MR, JEFFRIES' '500" DOUBLE EXPRESS RIFLE. 

Helgbt or Trajectory. 
Range Velooi ... · I Striking I Time or 

. 'J' Energy. I F')ight. For 11i0 Yard •. For 100 Yard •. 
- -- ------ ----,-_._--

Yard.. f s. ft.-lb. Sec<>nd •. 
At Muzzle. 1946 2872 0 

25 1846 2584 (; ()3967 
50 17.50 2323 0'0i3139 
75 16i.8 .2085 0'1254 

JOO 1569 1867 0'1720 
125 1484 1671 0'2210 
]50. 1402 1490 0'2734 

Highest point of trajectory .......... .. 

Inches. 
o 

1'7904 
3'Ol!l2 
3'51-44 
3'3696 
2'2368 

o 
3'6198 

Inch ••. 
o 

1'01388 
l'4244 
1'12872 

o 

l'4292 
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MESSRS. HOLLAND'S '577" Dotl'llLE EXPRESS RIFLE. 

At 

I I Height of Tra.jectory. 

na.JI8fl'_1 Velocity. 
Striking TIme of ---- -Energy. Flight. For 160 Y",rd •. For 100 Yard. 

Ya.rd •. f.a. n·lb. Seconds. lnches. Inches. 
Muzzle. 1663 3625 0 0 0 
25 1594 3332' 0'04623 2'3448 1'3476 
50 1527 3056 0'09448 3'9108 18732 
75 1463 2806 0'1440 4'5840 14772 

100 1400 2569 0'1971 4'2,504 0 
125 1341 2357 0'2519 2'7684 
150 1286 2169 0'3088 0 • • 

.. 
Highest point oftrajectory ............ 4'6068 l'875G 

RU'LES FOR LAnGE GAME. 

THE TRAJECTORIES, TIMES 01<' FLIGHT, REMAINING VELOCITIES, 

AND STRIKING ENERGIES OF BULLETS FIRED FROM LARGE 

BORE AND EXPRESS RIFLES . 
• 

(Ca.loula.ted by Major W. MCCLINTOCK, R.A., Assist. Supt" Royal Small Arms 
Factory, Enfield Lock.) 

To anyone who iA about to purchase a battery of rifles for 
large game shooting, it will no doubt be interesting to know 
the trajectories, and smashing power (striking energy), 
which the bullets fired from such rifles have, when suitable 
charges are used. It is with the object of supplying such 
information that the following tables have been drawn up, 
which give the remaining velocity, the striking energy, time 
of flight, and heights of trajectory for every 20 yards, up to a 
range of 150 yards. The heights of trajectory for 100 yards 
range have also been given. 

In addition to the heights of the trajectories given in the 
tables, diagrams of the curves have also been drawn, having 
tbe heights exaggerated for the sake of cl~al'lless-the height 
being given on the scale of 2in. to the foot, and the range on 
the scale of 2in. to 20 yards. __ 

From the two heavy rifles (4 and 8 bore) both conical and 
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spherical bullets were fired, so the reader can form his ow' 
opinion as to the relative merits of these projectiles. 

The observ.,d velocities were found by mean1!l of thE 
Boulenge chronograph, and the muzzle and remaining velo
cities, times of flights, and heightll of trajectory, were cal
culated with the aid of Professor Bashforth's tables. 

Curtis and Harvey's t( treble strong" powder was used for 
all the charges (Martini-Henry cartridges excepted), No. 7 
powder for the 4-bor~ rifle, and No.6 for the other calibres. 

Although the :MartIni-Henry rifle was not designed for 
sporting purposes, similar information respecting its powers 
is given. In order to estimate the superiority of the Martini~ 
Henry rifle, the comparison should have been made with a 
greater range than 150 yards. 

The accuracy of rifle bullet trajectories calculated by means 
of Professor Bashforth's tables has been tested by firing a. 
large number of rounds through paper screens placed at 
different points along the range. The rifle used in the 
experiment was the Martini-Henry, and the screens were 
erected at interval., along a 500 yards and a 1000 yards 
range. 

O·45IN., SINGLE-BARREL, MARTINI-HENRY RIFLE 

(CONICAL BULLET). 

Powder, 85gI's. Bullet, 480grs. 

I I Heights of Trajectory 

Bange Velocity I Strlklng I Tlmeot 
I Energy I Flight. l~O Yards 100 Yardl 

I Range Range 
--- - - ---- I . 

Y.rda t • ft Ib I Sewnda 

I 
Inche •. lDchea. 

At Muzzle. 1315 1841 I 0 0 0 
20 1283 1752 I 0'04555 2'9076 1'7280 
40 1252 1669 (J 1)9287 0-0772 2-6712 
60 1222 1590 I 0'1419 6-4128 2-7384 
80 IH4 1518 0-1911 6'8208 1-8710 

]00 1167 14,50 I 0-2418 6-2628 0 
120 1141 I 1887 

I 0-2944 4-6356 I I 140 1116 1&2.5 I 0-3484 1-8516 
150 1104 I 1297 I 0-3759 I 0 

I 



: W~, ~~I Chs.rge. Proportion I 
of weight Muzzle Arm. , of powder Velocity. 

Barrel Powder Ballet to weight 
of bullet. 

I -I fb 0 2 I 10 grs gro. I . a 
0'45 single barrel Martini.Henry Rifle .9033f., 85 R. E. F. 2 480 conical 1: 5'64 1315 

I 

4·bore single ba:rrel Elephant Rifle 20 0 25.!. f 328'08 or 12drs. J 1882 conical 1: 5'73 1330 
8 i C.and H. No.7- 1250 spherical 1: 3'81 1461> 

S-bore double barrel Elephant Rifle 16 4 26 {23.'N or 10drs. 1 125'7 conical 1: 4'59 1500 
I C. and H No. 6 I 862 spherical 1: 3'15 1654 

O·45in. double barrel Express Rifle 26 I { "'m " 5jdn. ) I 274 ~fUaI 10 0 C. and H. No. 6 1: 1'822 2000 

25.3.1 f 136'7 0" Mrs. J 698 . 1 10·bore double barrel smooth bore Jungle Gun 10 2 4 C. and H. No.6 I spherICS 1: 5'106 1316 
, 

• The gunmalrers (Messrs . .r and W Tolley) from whom the a.rms (except the Martini·Henry rille) and Ca.:rtridg-e8 were 
obtained for the purpoae of 8.l!certaining the veloclties, state that the powder with which the cartridges were loaded wa.a of Messrs. 
Curtis and Harvey'a manufacture. 

, 
I 
I 
1 

j 

~ 
~ 
§ 
~ 
~ 

~ 
§: 
~ 
~ 
~ 
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~ 

~ 
~ 
~ 
~ 
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4-BOltE CONICAL BULLET OF 1882GRS,. POW~ER, 12DRS, 
------- ----------, ----------1., 

Striking I 
Energy Range 

Yards 
At Muzzle, 

20 
40 
60 
80 

100 
120 
140 
150 

Velocity 

-----1----
f s, 

1330 
1293 
1257 
1223 
1191 
1160 
1131 
1104 
1091 

ft.lb 
7387 
6981 
6597 
6244 
5923 
5fil9 
5J4:,l 
5088 
4969 

Time of 
Flight. 

Seconds 
o 

004516 
009268 
01413 
01908 
02428 
02954 
03485 
03760 

Heights (> 

l~O Yard. 
~nge 

------I-~-
InLhpB 

o 
2'8860 
50736 
64056 
68280 
62472 
45996 
18516 

o 

Inllbes 
o 

172:12 
2'6880 
2'7708 
HIl64 

o 

4-BoRE SPHERICAL BULLET OF 1250GRS, POWDER, 12DRS, 

Range 

Yards 
At Muzzle 

20 
40 
6l' 
80 

100 
120 
140 
150 

I 
1

---1-----1- -Hei;w;;;r;rr&jeotory--
"lrikIng TIme of -- - - - --- - --

Velocity Energy Flight I 160 Yards lOO Yard. 
1 __ Range _____ RangO __ 

f • 
1460 
1375 
1296 
12'l4 
1158 
1099 
1047 
1001 

981 

It lb 
5912 
5242 
4659 
4155 
3718 
3351 
3039 
2777 
2~69 

S.lOnd! 
o 

004234 
() 08744 
01349 
01854 
02~85 

02946 I 
03538 
03828 • 

Inch •• 
o 

27840 
49908 
64632 
70692 
66516 
50208 
19812 

o 

Inch •• 
o 

16056 
25524 
27000 
19008 

o 

8-BoRE CONICAL BULLET OF 1257GRB, POWDER, 10DRB 

Range I ~~e~~: Vi?;h~f I I ~~~~:~. Ofl~J:;;~" --
A-t-1:-;:-nz-·zl-e-,I-~-~-Oo-l- ~~fi-I-~:~;2 I 2J:f~-I- :~:: 

40 1403 5487 01#25 41172 I 21.516 
60 1357 5135 () 1261 5230b I 22272 
80 1813 4807 I 01714 56124 1'5276 

100 1272 4511 I 02175 5'1792 0 
120 1233 4237 0 2652 I' 3 8724 
140 1196 39'39 03150 15696 
150 1178 3870 I 03408 0 

VelocIty 
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8·BoRE S~ERICAL BULLET OF R1b'2GRS.; POWDER, 10DRB. 
{ 

/ . Heights of Tr&jectory, 

Range. Velocity. Striking Tlme'Ot 
Energy. Flight. 150 Yardll 100 Y&rdII , 

Range. Bange. 
- ~--

Yardl!, f. B. rt lb. SecondB. InoheB. Inohu. 
At M.uzzle. 1654 5232 0 0 0 

20 1546 4569 0'03736 2'2548 1'2828 
40 1446 3998 0'07741 4'0764 2,(1592 
60 1354 3505 0'1203 0'3400 2'2044 
80 1270 3084 0'1662 5'9016 1'5696 

100 1193 2720 0'2151 0'6052 0 
120 1125 2419 0'2665 4'2996 
140 1065 2169 0'3213 1'7820 I 150 1038 2069 0'3500 0 

-

10.BoRE, DOUBLE.BARREL, SMoom.BoRE, JUNGLE' GUN 

(SPHERICAL BULLE'F)' 

Powder,5drs_ Bullet, 698grs. 
---- ---------,------;------

Striking Time of 
Height. of Trajeotory. 

Rango. Velocity. - --- ~ - - -
Energy. Flight. 100 Yard. Range. 

-

---- ------- ----------
Yards. f. s. ft. lb. Secondll. Incbes. 

At Muzzle. 1316 ~681 0 0 
20 1226 2328 0'04731 2'0316 
40 1146 20as 0'0980 S'2484 
6() 1077 1797 0'1515 3'4548 
80 1017 1601 0'2096 2'4300 

100 966 1445 0'2696 0 

O·45IN., DOUBLE.BARREL, EXPRESS RIFLE (CONICAL BULLET). 

Powder, 5!drs. Bullet, 274grs. 

Striking r I Heights of Trnjectory. 

.Range .• Veloolty. Time of 
Energy, i'light. 160 Yards 100 Yards 

Range Range. 
--- ------

YardB. f. 8. ft. lb. Seconds, Inchee. Inches 
At Muzzle. 2000 243l 0 0 0 

20 1917 2234 0'03063 1'3932 0'8100 
40 11:l37 2051 0'06256 2'4588 1'2672 
60 1759 1880 0'09612 3-1560 1'3260 
80 1684 1724 0'1309 3'4176 0'92568 

100 1611 1578 0'1675 3-1908 0 
120 1541 1443 0'2053 2'4108 
140 1472 1317 0-2456 0'9-7248 
150 1439 1258 Q'2661 0 

. 



BOOK VI. 
MODERN RIFLED PISTOLS. 

OHAPTER 1. 

REVOLVERS. 

By whom and where was the first revolver pistol made? This 
is a question easy to ask, but impossible to answer. If a 
satIsfactory reply could be found, the illtereRt excited would 
possess more antiquarian than practical value. Following (lOt 
the purpose of thi~ book, I shall content myself with such 
reference to the earber types- of revolver as may be necessary 
to an mtelligent understanding of the process of m~chanical 
ovolution by which the modern revolvers have come mto 
existence. As the pil>tol was developed from the previously 
existing gun, so the revolver seems to ho.vA sprung from an 
early inventIon of a revolving cylinder applied to a n.nsket. 
Samples of muskets, having a fixed barrel, with a revolving 
cylinder containing several chambers, date as far back as the 
early part of the sixteenth century. To reduce these shoulder 
weapons to the size of a pistol would be so easy, that we may 
take it for granted that the first attempts at producing revolver 
pistols would follow closely on the introduction of revolver 
muskets. The first idear-common alike to the revolver musket 
and the revolver pistol-was SImply to supply a weapon which 
should carry several charges. The inventors ot these early 
weapons, therefore, contented themselves with the production 
of arms in which the several chambers were brought in suc
cession to the barrel by rotating the cylinder by ha.nd; the 
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cocking of thE' 10ck being performed by a separate operation. 
As, however/Ahe object of the revolvel' principle was greater 

/ 

quickness/and facility of fire than was obtainable with the 
single loiding weapons, a desir~ naturally ar?se to find means 
to do away with the need of rotating and adjusting the 
cylinder by hand. The result sought for was achieved in two 
distinct ways. One was to cause the pull of the trigger to 
rotate the cylinder, the other to cause the cocking of the 
hammer to effect this purpose. In this way the revolver 
principle started on two separate paths of development; and 
the differences ari~ing from this divergence are very noticeable 
in the English and American revolvers of the present day. 
The English makers chiefly produced revolvers of single 
action worked by the trigger; while the Americans made 
single-action revolvers, in which the rotation of the cylinder 
was performed by cocking the hammer, and the trigger merely 
discharged the weapon. With the EngliRh makers, therefore, 
the careful study of the position of the centres, and the 
smoothness of the pull, were matters of the first importance, 
if accurate shooting was to be obtained. With the Americans, 
on the other hand, the force required for cocking was of no 
moment as affecting the shooting; and, in American revolvers, 
little care was bestowed on the pitch of the centres, and the 
arrangement of the mainspring and its adjuncts. Until a 
comparatively recent period few knew of, much less troubled 
themselves about, this difference between the two leading 
types of revolvers. One man fancied and bought a trigger
action pistol, another preferred the cocking action; and the 
merits and defects of each were accepted as part and parcel 
of the weapon chosen. Buh when the call for double-action 
revolvers arose, a new light was shed on the subject. '1'he 
English makers already had developed a .well-designed and 
smooth trigger action, and had only to add a cocking action 
to. produce a good double-action revolver. The Americans 



REVOLVERS. 

added a trigger action, but, in so doing, they sigually £ailed 
to produce a. good double action, and mad", evident the faulty 
design of their revolving mechanism. It will, therefore, be 
seen that the English and Am€'rican revolvers approached tho 
double action stage of development from different directioufl ; 
and the keeping of this fact in mind will greatly facilitate the 
understanding of the merits and faults of the various modern 
types of revolvers. 

The first application of the revolver principle of construe. 
tion, where several chambers were rotated behind one barrel, 
dates back to the days of matchlocks. Of this type of arm 
an example exists in the 'rower collection, and its period of 
construction may be set down as previous to 11>50. 

The flint lock was applied to revolving firearms very soou 
after its application to single barrelled weapons. Great 
ingenuity was displayed in the construction of both matoh
lock and flintlock revolvers, and ono cannot fail to be struok 
by the talent and perseverance of the early inventors, who 
IVorken uphill under difficulties that are now almost beyond 
our comprehension. Triumphs of mechanical ingenuity are 
to be found in still existent arms of elll'ly date, where the 
'nakers had more or less successfully tried to cope with tho 
hard problem of producing an efficient type of revolve!' carry
ing the necessary flash pall!~ and priming for match 01' flint 
locks. The introduction of the percussion system of ignition 
greatly smoothed the path of the revolver maker, but the 
exploded cap was apt to clog the revolution, and it was not 
until the invention of the gail-tight cartridge, carrying its 
own ignition, that a perfectly reliable weapon for defence 
became a mechanical possibility. Little profit would ensue 
frl)m following out the use of rim and pill-fire cartridges in 
revolvers. All those of the present day are made for use 
with the central fire cartridge, and practical, as apart from 
antiquarian, interest does not require an examination extend-
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ing beyond t¥~e weapons which have been the immediate 
predecessors f the central fire revolvers now used. To 
Messrs. S th and Wesson, of Springfield, Massachusetts, is 
assigned he merit of fir,st producing metallic cartridges for' 

revolver pistols, though Flobert, of Paris, used a 
po I copper breech cap, cont8.ining a bullet, for his 

. stols' in 1853. The development of the modern 'revol~er 
may therefore be considered as embraced within the last 
thirty years. 

It is true that Colonel Colt patented, his revolver in 1835, 
but this was practically a muzzle loader fitted with nipple!'. 
for ordinary caps, and it was of the cocking action type. 
Por years previously English makers had turned out con
siderable numbers of six-barrelled revolve~s of the type 
known as the" pepper-box." The old pepper-box pistol is 
worthy of note, because the trigger action rotated the barrels . 

. At this time, therefore, we see the revolver separate into the 
two different types of construction of which I have already 
spoktm, namely, those weapons in which the rotation of the 
cylinder was effected by cocking "the hammer, aud those in 
which the pull of the trigger rotated the' cylinder and 
discharged, the pistol. This, period therefore afforus the best 
starting point for a purely practical consideration of the 
modern revolver. 

Amongst English makers the above-mentioned actions 
were not long left s&parate, for about 1855 the double-action 
revolver was produced, Adams's being probably the first, or, 
if not the first made, certainly the first well known. Quickly 
follo,wing came Tranter's double-trigger revolver, an arm of 
gl'oo,t merit and ingenuity. And in any work dealing with 
ravolv9l's or other pistols the name of Tranter should hold a 
place of honour; a.s belonging to a. man who, by many 
improvements, has done as much as anyone to advance the 
art of pistol making. Since his time the improvements, 
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numerous and important as they are, have. been chiefly in 
matters of detail, as we shall hereafter see. 

The modern revolvers which are being made by the leading 
manufacturers may be classified as follows: 

I.-SoLm FRAME, NON~ExTRACTJNG. 

Single action, cocking by thumb. Exa.mples: Colt'~ 

-44 Frontier, Colt's '44 cal. 
Double action, cocking by trigger or thumb. Ex-

amples: Adams's Double Action, Tranter's Double 
A.ction, Colt's Double Action, Webley's No. 0, 
VV ~bley's Royal Irish C.mstabulary, Webley's Metro
politan Police, Webley's British Bulldog. 

II.-JOINTED FRAMES, EXTRACTING. 

Single action, cocking by thumb. J<jxample: Smith and 
Wesson. 

Double action, oocking by trigger or thumb. Examplos: 
Smithal1d Wesson, Tranter'!!, Webley's W.O., Webley'!! 
BritiRh Army Model, and the Liege Revolver, sold by 
MeSbrs. Bland and ·others in England. 

Beyond doubt public opinion IS 1 unning very strongly in 
fa.vour of double-action extracting revolver!!, and the single
action revolver will Boon be a thing of the past; and for 
home use proba.bly even the double-ootion non-extracting 
type cannot long continue to hold its own againHt the double
action extractiug weapon. 

The revolver is 'pre-eminently a weapon for quick work at 
close quarters, and all other con~iderationa must eventually 
yield to rapidilly of fire a.nd quiok reloading. Next to these 
two paramount conditions oome aocuracy of fire, length of 
range, quick sighting, penetrating power, stopping power, 
safety to thb user, endurance of the pistol, ana facility for 
cleaning. 'These requirements can only be met by a. double-
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actioq..,~vGlvet/~th extracting and ejE'lctlllg meohanism, and 
80tne trustworthy safeguard against the dis

until securely bolted. As the greater 
a oonsideratio~ of the points of such a 

~p'l cover all those other types of arm which 
pe~pWl. part of the above-mentioned functions. 

(a) &pi.~ty Of fire. So far as the discharge of that number 
of"'~ontained in one loading of the chamber, non
~lIing double-ac\ion re'9'olvers may be fired as 
~ as the extracting and ejecting weapons; but, as 
sOoU u the reloading question comes in as part of the 
attainment of quick fire, the latter weapon leaves the 
former hopelessly in the rear, and in situations of con
tinued peril the user's life may depend on the facility for 
reloading. 

(b) Accuracy of fire. No single trigger action revolver can 
give the same accuracy that oan be obtained with a 
pistol that can be cooked by the thumb, although 
rapidity may be secured. Aecuracy can be obtained 
with a single cocking action, but rapidity is entirely 
wa.nting. We are therefore oompelled to have the 
double-action extracting revolver if we are to secure a 
combination of accuracy and a capability of extreme 
rapidity when required. 

(c) Length of range. This quality depends upon the weight 
and form of the bullet, the charge of powder, the proper 
design of the chambers and barrel, and the accuracy and 
general solidity achieved in the fitting of the pistol. 
Each type of revolver must be judged by its actual 
performance. 

(d) Quick sighting. This is a most important point in a 
revolver, but too generally neglected. It is well known. 
to those experienced in revolver shooting that the deep 
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and narrow V usually cut for a ba.cksight, is useless for 
any but the most leisurely aiming. What is WI;.nted is 
an arrangemont of backsight 'such as shall e:fli.ble' the 
shooter to see his foresight plainly for elevation before 
centring for la.teral accuracy. 

(e) Penetrating power depends on the velocity, weight, ,hape, 
and hardness of the bullet, and must not be confused 
with stopping power. Mere penetmting power ~hould not 
be sought in a revolver to the neglect of other qualities. 

(f) Stopping power IS one of the most important qualities that 
a revolver can posf'less. Most revolvers are wanting in 
this requirement, as they are tvo light and of small 
calibre. .A. heavy bullet of large calibre, proJ1elled at a 
moderate velocity, will give the maximum stopping 
power of which a revolver is capable, because the reooil 
arising from attempting too much m a revolver soon 
puts the weapon beyond the use of ordinary menl 

(9) Safety to the tm'ar. This very important quality depends 
oB-""'the 'desigu, """Workmanship, and materials of the 
revolver. The most fertile source of danger has IJ.cisen 
from the liability of extractmg revolvers to be fired 
without being securely olosed. So far I have only met 
~with one safety contrivan~e to make this impossible. 

(h) Endurance of the pistol depends, to a great extent, on the 
design, but still more on the materials and the perfection 
of the hardening and fitting i and each manuiacturer's 
revolvers must be judged by results. 

(i) Facility for cleaning is very important if revolvtlrs are to 
be kept in go~d ~huoting condition. In a.1l the modern 
types this condition seems tn have been fairly well studied. 

I. SOLID FBAlU: NON-lIIXTBACTING REVOLY.lRS. 

The following may be taken as exa.mples sufticien.t to covel" 
all of note: Adams's; Webley's British Bulldog; Webley's 

li1 111 
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Metropolitan Police, the Royal Irish Constabulary, a.nd the 
Webley No.5; Colt's '45 and Frontier '44. 

':All these pistols possess the common features of ~ solid 
fra.me, a.nd a rod for extracting the fired cases. 

Webley's "British 1J 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 2m. 
diagram at 10 yards with this pistol, though it has but a 2tin. 
"barrel. 
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Colt's '45 pistol is 80 very 
formidable weapon, ha.ving a 
barrel 7 tin. long, and weighing 
2Ib.8oz. 

This l>istol shoots a bullet of 
. 25Ogrs., with a charge of 88grs. 
of powder; and of its power' 
there is no question. But its 
T6Coil is very grea.t, and only 
bearable to men of very strong 
physique; moreover, its pull
off, as usually sold) is not COD

ducive to good shooting. Its 
length of barrel and general 
build make it almost like a 
small carbine. It is both single 

'and double acting. 

BB2 
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Both tne single and double action (Jolt revolvers 81'& made 
with the two lengths of barrel, and to take either ~rica.n 
or English cartridges; but the same revolver will not asS' both. 



FIG. 129. WEBLEY'S NEW ~10DJ:L AR3lY EX1'B-S~g. No.5 PA'rTIllRN, ADOPTED 

T1UNS'VAAL GOV1>BN¥1I;Nl'. 

To take ·455 Ca.rtridge. 
5\in. 'Barrel. 
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The Colt '44 Frontier differs only from the above in its 
ea.rtridle, which contains 40grs. of powder, propelling, a 
bullet of 200gr!:l. 'rhe recoil of this pistol is very heavy. 
Webley's Metropolitan Police Revolver-adopted by the 
authorities in Nov. 1883-is a weapon I)f '450 calibre, with a 
2iin. harrel, designed for close quarters and groat stopping 
power. This pistol is double-acting. Webley's Royal Irish 
Oonstabulary is also a doubJe-acting weapon, tlimilar to the 
abo,ve, but with a 41in. barrel, and, therefore, suited for 
longer ranges than tho Metropolitan Police modol. This is 
the pistol usod by the Cape Monnted Police, and adopted by 
the Queensland and Victorian Governmonts. Tho latest 
models of this pistol are '45[, cal. Weblo) '[4 Army Express, 
No.5, which is tho revolver alloptC'd by the Government of 
tho Sout,h African Republic, is a very powerful weapon, lu),ving 
a 5iin. barrel, and carrying eithpr a '4[,[, cartridge, er t~e 
U.S. '45 RC'rvice cartridgt'. It is of tho double-action type. 
In point of rapidity these double-action piRtoltl have a great 
advantage over the L\meriean .. ing-Ie fwtiolJ, and they have 
also the advantage of a bf>ttpr pull-off when cocked, for tho 
reason already poirited out (see Fig. 120). 

The Adams' rpvolver, though fil'Rt produeed as a, muzzle
loader, has been for many year" a hreech-Ioading pistol. It IS 

a powerfnl weapon of' thp !401id f'ra,me, lion-extracting class, 
and gives fairly good shooting with thp trigger action; but it 
has not kept pace with the march of improvelllont in details 
of design. 

II. JOINTED FltAME 1~XTHAUTING REvOI,n;RS. 

With single action, the bo-/ known type itl thf' Smith and 
Wesson. This is a powerful pistol, but slow ill action, and 
its . pull-off is not suited for accurate shooting. In reloading 
it comos up to the st'1ndard of other extracting revolvers. 

Smith and W esso,~ produce an excellent type of double-
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action e:p;racting revolver, quick in action, and very handy for 
reloading, but not so good on 
the trigger action as the English 
revolvers. 

The Tranter double actIon 
extracting revolver is a good 
weapon, and has a very sa£e 
and efficient arrangement for locking the strap to the hody 
(see Fig. 130). 
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Of the Webley double-action extracting revolvers I give 
illustrations, showing their No.4 or 4! '455 cal., and also a 
detailed descriptivn of tl1eir W.G. revolv(\l', which embraces 
the latest features of revolver development. A recent improve. 
ment in these revolvers is the addition of the automatic safety 
block, which prevents tllfl possibility of dischay·ging the pistol 
unless Recurely bolted. 

WEBLEY'S IMPRI)VF.D GOVERNMENT PATT}:RN REVOLVER. 

IN this weapon the conditions which have been pointed out, 
as appertaining to a perfrct revolver, are moro nearly 
approached than in nny other pistol yet, introduced. 1.'he 
fnllowiug description of this revolvur will render its construc· 
tion and capabilities as understandahle as may be without 
practical experience of tho pistol on tho part of tho l'ofLder. 
Before di"cussll1g- tho very ingeuious pecnliaritit.s of tho lock 
mechanism, it rna) be well to describe the gonmoal features of 
the arm. Fig. }:n sllOws a revolver '455 calibre, of the 

• douhle action extracting type. Taking tho hody movoments, 
as apart from tho lock mechaniRm., the cylillll£·r rotatos upon 
a hollow spindle (g), Fig. 132. It iR hulll in position on this 
~pindlc by the anti·friction nut (11), which fixeR the hOl'izontal 
position of· the cylinder. This anti.friction lIut is ontirely 
removed frOID the influence of the fouling of the flash; and 
thus this pistol will firo almost any numher of rounds without 
sticking. III fact, as many as 2000 rounos have been fired 
frOID one of these piBtoh;; a.nd, after this tost, the cylinder 
wa.s found to be quito free, aIt,hough the shooting was as rapid 
as possible, and no cleaning was allowed. This nut also 
afford~ a very handy means ·1£ attaching and detaching the 
cylinder £ruIU the hollow spindle. The extension rib of the 
barrel iR bolted to the body in a Almple and ingenious manner~ 
and one possessed o~ great strongth, inasmuch as nothing less 
than the double ,sh'3aring of a steel pin could permit the 
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revolver to fly open, when onco bolted. In the body at the 
right side is a short spring bolt to engage in the hole in the 
strap. In the strap is a steel bolt or pin, just filling its entire 
width. In the body, at the left side, is a third bolt or pin. 
When the pistol is shut, these three bolts form one bolt in 
three parts, and the action is as follows: Commencing from 
the right, number one, urged by the spring, enters partly into 
the strap, bolting that side of the strap. The central division 
of tho bolt-that in the strap-is thus forceu towards the left, 
and one end of it enters the left side of the body; and thus 
the strap is bolted to the body right. and left. The third 
division of the bolt-;-that in the left side of the body-is t.hus 
caused to protrude from the outside to the left, as much as the 
spring has moved the three components. Pressure on tbis 
third component affords the means of unbolting the pistol. 
'l'hus it will be seen that this pistol is double bolted by a 
mechanical arrangement which acts as one bolt. The snap 
action is secured by suitable inclines on the right hand and 
middle components. By means of the side lever, the com
pound bolt is actuated for opening the pi8tol by the thumb of 
the right hand while holding the pistol as for firing. This is 
a great convenience-especially on horseback-as it enables 
tho user to eject fired cases by the use of one hand only. 

In the fore part of the pistol is an effective arrangement 
for causing the extractor to perform its function, a,nd snap 
sharply back into its place. There is the ordinary lever of 
the tumbler type, having a ratchet tooth on which a small 
pawl catches, and holding the lever, causes the movement of 
the extra()tor as the pistol 1s opened. .A.t the right moment a 
snail cam pushes the pawl out of gear, and the extractor is 
smartly flipped back into its place. It will be seen that all 
the above described mechanism is neat and well suited to the 
functions required. 

Passing to the lock mechanism, by ~eans of which the 
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cylinder is rotated and locked, and thl~ arm fired, Wt' find 
safety and pfficiency se:-ured by a combination of lilllb~ Vl'!'y 
few in number, but p('rforrniug all the necessary functions. 
'1'he limbs of the lock proper ~lT'e only five in Humber (s('(' 
Fig. 133). namely: '1'11e hammer (b), trig~or (c), lifter (d), 
central lover (1'), and mainspring (a). The following' limb;; 
uBed in othpr revolvers arc di"pollst'd with: 'I'hp scear and 

FlO J:;3 

sccar spring, the ca.tch and cat ('11 spring, the trigger !-opring 
and liftpr bpring. 

Thereforo, whpn firing by mpans of tho tnggt'r action, the only 
resistanceR to lie over('oTI..tp arc th" oIa.'\ticity of the maill"pring 
and the very slight irictioll of the cylinder find limbs of tll(' 
lock. Hen:;o the trigger action of this pi'ltol is lighter awl 
smoother than that of any other, find e1osl'r f!hooting can hI' 

made with it. !rc unden;ialld the action of this luck it if! 
necessary to thoroughly comprehend tho peculi!Lritios aDd 
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functions of the mainspring. It will be seen that, while the 
play side of the mainspring performs the ordinary function of 
propelling the hammer against the cap, what is usually thB 
stand side is set to do important work. Its extreme end belLI'S 
on the central lever, and the central lever bears in a slot in 
the lifter, the lifter being alE>o pivoted to the trigger. Renee 
this end of the maiuspring plays the parts usuaUy assigned to 
the scear spring, trigger spring, and lifter spring. Further 
than this, the lower end of the lifter passes under the toe of 
the hammer to perform the office of the ordinary catch; and, 
as this action is also due to the mainspring, no catch spring is 
requil'ed. 

Somewhat further back on this limb ot the'l mainspring is a 
step which bears on the heel of the hammer when the pistol is 
discharged and the trigger released, so bringing back the 
hammer to a position of safety, and locking it there. 

When the pistol is shot with the trigger action the move
ments of the various limbs are as follows: The travel of the 
trigger raises the lifter, rotating the cyliuder as usual. The 
lifter raises the central lever, and so compresses the under 
side of the mainspring, moving its safety projection sufficiently 
away from the het,l of the hammer to allow a clear fall on to 
the cap. At the same time the lower end of the lifter, which is 
engaged with the toe of the hammer, performs the cocking of 
the hammer, and compresses the top limbs of the mainspring. 
As the trigger approaches the point of discharge a tooth on 
its upper SIde, a little behind its axis, engages with tho 
cylinder and locks it for firing. At the p.oint of di3charge 
the lower end of the lifter slips frum the toe of the hammer. 

When the cocking action is used, the bent above the toe of 
the hammeI' engages with the s('ear nose on the trigger. 

Complaints have been made from time to time that extract
ing revolvers have blown open when fired. With a well
made revolver such an accident can only happen by th~ 
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inadvertence of the user; but, in great hurry on bad light, 
such inadvertence may happen to the most careful of llWlI. 

Of course, when thIS accident happens the revolver is disabled 
by the bending of the spindle, and the consequent setting fast. 
of the cylinder. To render such an accident impossible, 
Messrs. Webley and Son arc now fitting their rovolvers with 
Carter's Patent Safety Cylinder Locking Bolt. 'l'he con
struction is very simple, but the purposo served' by it is very 
important in a revolver. In front of th" usual trigger 
stop is this cylinder lockiog bolt. '¥ben tho cylinder 11'. 

stopped III the usual way by the trigger stop and tho hftor, 
this cylinder locking bolt is operated hy thp fall of tho 
hammer, and remainR engaged with the cylinder until t1e 
hammer is again raised. '1'he result i:-; that the cylinder IH 
doubly locked at the moment of discharge, and remainlllo(kl,d 

during the ?·etum of the trigger, and for whatevpr tilI10 may 
t'lap'\e until its next revolution. Amongst thp advanta~(,:-l 
obtained are these: 

'l'he cylind~r is always douhly locked for firing. It tH 
locked during the rpturn of tIl(> trigger Rnd when tho revolver 
1S being carrIed, and an accidental displflcpmont of tho 
chambers is rendered impossible. 

ThLso two improvements are of groat vu.luo, the firHt. 
entIrely doing away with Lhe risk, attac.hing to jointed 
revolvers, of blowing open, and tho second (·nablmg a por
fectly free cylinder to be nsed without any tend(·ney to itR 
going round too far, or turning back dnring the return 
motion of the triggpr. Tho attainment of tho free cylinder 
means securing that smootlmoRs of action whICh is necessary 
for fine shooting with the trlgger action, and, with revolvers 
so fitted, very nearly as good diagrams can he made with the 
trigger actio!) as by the cocking. 

The free cylinder spoken of is obtained in the Webley 
revolvers by means of tho anti-friction nut. This Dut is at. 
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the breech end of the cyhnder, far removed 
from any liabihty of being affected by the 
fouling coming from the flash, and the 
cylinder is thus freely suspended on the 
centre spindle. 'l'he result is that, after 
long-contmued firing, the cylinder revolves 
as freely as, when the pistol is clean. 
Hence the pull on the trigger remains the 
same, no matter how many rounds may 
be fired; whereas, III revolvers not so 
fitted, the cylind~r progressively IllCreaSe'l 
Its resistancf', aud the shooting becoIlle" 
uncertam by reason of the ever-vRrymg 
WeIght of pull on 
the tngger 

FIG 134. WEBLEY'S DRlTI8U Arun 
ExTRACTOR, No 4 P.a:M.li:RN, 

To take 455 Government C&rtl',ilge 
5im D&rrel 
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The Liege revolver, sold by Messrs. Bland at about half 
the ('Qst of the corresponding Wabloy arm, is a good weapon 

at the price, but in materia.l and finish will not compare with 
the English wea.pon, though rifled a.nd finished in this 
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country. I have made very good shooting with it, but not 
up to the form displayed by Mr. H. Webley and Mt. Ira 
Paine in the trials to be presently described. This was owing, 
no doubt, to some extent, to my having previously shot the 
Colt with the full charge of 40 grains powder, which had 

. . . , 
FIG. 136. ·THE LIEGE REVOLVER (OPEN). 
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completely upset my shooting. To those who cannot afford 
tb.e larger sum, this pistol may no doubt be a boon; but, 
rn-espective of price, I should certainly advise the choice to 
be made between the work of Mossrs. Webley and that of 
the Colt Company. 

· · · I 

· · · , , 
· .' 
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TRIAL OF REVOLVERS. 

In order to test the accuracy of the most prominent modern 
revolvers, I recently carried out a series of trials at N uuhead, in 
which Mr. H. Webley fired the new revolver of his firm at 
12 and 25 yards, and, in competition with him, Mr. Ira 
Paine exhibited the powers of the Colt arms a fortnig-ht 
afterwards, the weather on both days being all that could be 
desired. The following reports, written by myself, were 
published in the l!'ield, and I now append them entire : 

TRIAL OF WEBLEY'S ARMY REVOLVER. 

With a view to arrive at something like a stlUlda.rd of the shooting 
of the revolver, simIlar to that of the sporting rifle which we 
obtained at Putney la.st summer, we have In.tely seen sov{'rnl kinds 
tested in private, and have also shot some of them ourselves. 
Among these trials the best we have seen was the performance of 
an improved army revolver. made by Messrs. W(·blcy, of Birming. 
ha.m, with their new safety.bolt, which prevents the possibility of 
the action blowing open, inasmuch as, unless it is a('1.ed on by the 
dosing of the top strap, the hammer cannot be pulled. In other 
respects the revolvel' resembles that d~RCribed by us on the 10th of 
March last year (see Fig. 131). 

By ~he courtesy of Mr. Brown, the proprietor of the Nunllead 
rifle ~nge, we were permitted last Monday afternoon to uso h18 
fifty.yards ground at the back of h!s high butt, so that full safety 
from an erratic volunteer ball was insured. ThB weather l)6ing a.ll 
that could be desired, Mr H. Webley duly appea.red with the 
pistol, prepared to show its shooting for more than a. hundred 
rounds without cleaning the action, and fifty rounds at twelve and 
twenty.five yards without wiping out the barrel, which intention 
he more than carried out, producing the excellent diagrams which 

'we ha.ve since had engraved, Ilnd which at present we take to 
be the full standArd of excellence, a.s far a.s our experience goes. 
His shooting with the tngger action is especially noticeable at 
twelve ya.rds, but he did not come out so well at the longer range 
as might be expected To produce this good shooting with the 
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trigger action is a most difficult pl'oble~; bpt the object of the 
ma.ker has been secured by a. cylinder bea.ring, free in moV"~ent, 
steady, and safe from being clogged by the fouling of the 9.8ll:Lpe 
oockwa.rds as well a.s forwards. In the Webley revolvers these 
three requirements a.re attained by the peculiar mode of, a.s it were, 
suspending the cylinder from the breech, and by the a.nti-friction 
n1lt. This mode of construction gives a remarkably smooth pull 
of the trigger, and enables first-class shooting to be achieve,} with 
the trigger action, while the cylinder remains free on its bearings 
after long-continued firing; at a.ll events up to 200 rounds, to about 
which number we tested it. 

Fig. 137 is a diagram of 'Mr. H. Webley's shooting a.t 12 Ja.rds, 
using the trigge~ action. 

FIG. 137. 'l'RIGGllB ACTtON, 12 YABDS, CLIII.A.N. 

Fig. 138 is the result of six shots with the cocked action at 12 
ya.rds. This, it will be seen, is not only I'"t. h"Her than that with 
the trigger, but is a. trille worse. 

Fig. 139 is by no means a.n av~rage performance, and, as fa.r '" 
it goes, reverses the comparative shooting at 12 yards. 

Fig. 140 is an extraordinary diagrpom considering the range, 
anlt'is' the best we have seen at the distance. We have ourselves 
obtained a. diagram measuring 4iin. x 4iII., a.t 18 yards, using 
the cocked action, but of course it win not at a.ll compare with 
this of Mr. H. Webley professes to be able to lUII.ke as good 
shooting with the trigger action as with the cooked pistol, and 



I 
PBEFA.CE. 

venturing to publi'lh tho se~ond-which must be my excu~ 

for the long interval betwe7n them. 

The first thing to be dq/ne wa" to admit lilly ignora.JlC'o, a.nd 

at the same time to ask f~r tho informatIOl~ rflquired from the 
I 

recognised authorities O' l the subject. AccAlrdingly I appea.led 

to Sir H. Halford, Mr'. Metford, Mr. Hl'llry, Mr, J. Rigby, 

Mr. F. Osborne, and Mr. H. Hollaud for their opiniolls on 

severa) vexed questions; alia to these gentlemen I am grea.tly 

indebted for thClr courtl'ouS compliauco with my requests. 

With their ald, sVlpplemented by a pU:Jlie trial, which 1 

held in the autumn of last year, I have been enabled to 

satIsfy myself as to all the points refe"'l'ed to them, and 

I hope my readel's will be able to Rl,'TOC with my con

clusions. In tho general details of manufacture I have 

aJ~o been greatly assisted by Mr. Osborne, whoso thorough 

knowledge of all mattm'> connected with tho manufacture and . 
usc of rifles ha'l beeu fully placod at my JlfJpOsal. '1'0 my 

friend" T." was entrusted the theoretIcal} ortIOn of tho wOJ k, 

and his signature WIll, I am sure, be accepted as a suffic16nt 

guarantee for its being fully up to the mark; indeod, I may 

congratulate myself as well as my read~rs on the manner in 

which he has accomplished his tar,k. 

From these remarks it may he gathered that the part which 

~ taken in compilIng thl ' second volume has been rather 

that of 'an editor than an author, and if the results are 

satisfactory to my readers I can only take crodlt for the 

careful selection of reliable informatIOn from the large mass 

which l!!f.s been placed. at my di'lpOsal. In every case I have 



PREFACE TO THE SECO~D VOLUME. 

ALTHOUGH, as I staJted in my Preface to the First Volume 

of this work, I bega.n to examine into the subjects connected, 

with the shot gun and rifle a quarter of a century ago, I had 
I 

not kept my knowl~dge on a level with the great progress 

made in the latter a.rm during the last few years. When Sir 

Joseph Whitworth promulgated the results of his experiments 

in 1858, I took considerable pains to ascertain their value, 

not only from a military point of view, but also from that of 
• 

the sportsman; ana for some years after the institution of the 

annual trial of small bores by the National Rifle Association, 

I carefully attended them at Woolwich, and duly reported the 

results in the Field, as well as the shooting of the selected 

rifle at Wimbledon. After some few years, however, they 

ceased to be of much value to the sportsman, and the 

pressure of other matters induced me not only to forego all 

a.llusion to the trials, but also to discontinue the rep~,./of 

the Wimbledon Meetings. 'rhe result was that, vrhi:m, after 

the publication of the first volume, on the shot gun, I had 

to turn my attention to the rifle, I found that 1 was several 

years in arrear; and it was necessary to work this 'uR before 



TRIAL' OF OOLT'S REVOLVER8. 

(From the, PieUl of April 12.) 

;,. ,PhWednesda.y, April 9, we were present a.t It trial ofthe~ 
,Nunhea.d, in the hands of the celebrated American pistol..jlj~ 
~.lra. Paine. On the average, they were about equal to th.(l8e~ 
~,).fr. H. Webley, as reported by us on the 28th of Ma.rch •.• ~ 
,~~ng at 12 yards was certainly better, but, though he.lt~i 
~a1 tdals, he did not come up to M.r. H. W ebley'8 2li1~ 
~. At 50 yards the six shots made a square of 113in.~'_; 
' ';;'"'' 

FIG. 142. ELEY'S CARTRIDGIIS, 12 YARDS, SBOJIT Aa)[y RIIVOLVJI!l, 
S!IN. BARREL, COCKED. ., 

~rea.bouts, while at 100 yards twelve shots were barely wi~ 
:.,apa.ce of 4ft. 6in. by 3ft. 6in. Ouriously enough, Mr. ~ 
~ded in firing forty-eight shots in 2min. 15Il00., beingli~ 

: . ' ~~o~h::~;;;;:~~~t:h:;8 :fe~h:x~=~t::!::OO~ 
, ,.)llS nearly four times as great. The actions all worked pert~li 
:t1M1Lbut the barrels of ilie pistols, several of which w~ .. ~ 

1!' 1' .2 
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.win OOtnpare favoura.bly with Mr. H. Webley's perform/l.~oo Idllh& 
I&~ distance; but, on the other hand, out of six diagra.m.e ~e 
by Mr. Ira Paine at 25 yards, not one will compare with ~at of 
Mr. Webley with the cocked action, which measured only 31m. by 
Iiin., whereas Mr. Ira Paine's first diagram (numbered now Fig. 146) 
measures 7iin. by 4Fn., whIle his short pistol diagram, fired No.8, 
which we now place as FIg. 14'7, measures 4tm. by 3~in. His 
dia.gra.m No.7 measures 7tin. by 'lin. No.9 measures 6tin. l'y4in., 
No. 10 stin. by 2tin., and No. 11 8t in. by 7tin. On the whole, 
therefore, it may be alleged that there is httle or no difference 
between the two kinds of revolvers at these distances, B.siluming 
that the two performers are equal in skill, which we believe to be 
the case. 

It will be remembered that Mr. Webley did not shoot at any 
distance beyond 25 yards, so that no comparison can be here made. 
We may, however, state that Mr. Ira Paine's diagrams at 50 yards 
vary from 7in. by 3in. to 12in. by Sm. At 100 yards, as we stated 
before, 12 shots were mciud{ld in a parallelo~ram measuring 
4ft. 6in. by 3ft. 6in. 

As to the diagram made in rapldly firing 48 shots, Mr. Webley's 
is fa.r the best, the whole being mcluded in a space measuring 16in. 
by 18in., whereas Mr. Ira Paine's occupy a space 18tin. high by 
16in. wide. This dia.gram was made with tho short army pistol, 
using Eley's cartridges, and in the short space of 2min. 15sec. as. 
aga.inst Mr. Webley's 3min. 5sec. 

In conclusion, I may state that in describing all the 
~"olvers mentiolll3d in this chapter I have avoided any 
attempt to settle the claim to originality of invention; 
indeed, in some cases three or four patents have been com
bined into one perfect whole. 



OHAPTER II. 

NON-REVOLVING PISTOLS. 

IN order to avoid the escape at the junction between barrel 
and chamber, two or three kinds of four-ba.rrelled pistols 
have beeIl invented, in which the striker revolves instead 
of the chambers, by which means the cartridge can be 

FIG. 14B. SHARPS' TRIUMPH. 

inserted in the barrel itself. Among these an excellent one 
is that of C. Lancaster and Cct., New Bond-street, which 
will be presently described. But before proceeding to the 
Lancaster pistol it will be nect.~sary to note the fact that the 
germ of his invention is contained in the pIstol invented a.bout 
twenty years ago iL America by Colonel Sharps, and long 
known a.s H Sharps' Triumph." In it, however, the revolving 
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of the striker is e1fected by the working of the hammer, ",lUoh 
is done by the thumb, as indeed was the c&se with r4 ,he 
revolvers of that day. The cartridge was of the "rim" kind, 
loUd the pistol (one of which, made at Birmingham ~nty 
y-.rs ago, is now before me) is of course behind those of the 
present day. Fig. 148 gives an exact representation of it (two
~rda size), the revolving projection on the hammer being 
IJhown at a. The barrels slide forwa.rd from the rr break oft" 
for loading, and the empty cases are pushed ba.ck by a rod, 
in. the uaual way. We will now compa.re this original idea. 
with the new plan worked out by C. Lancaster and Co., as 
described by the head of that firm: 

CHARLIS LANOASTER'S PATENT FOUR-BARREL BREECHLOADING 

HAMMERLESS PISTOL. 

This ingenious invention is constructed on the principle of 
the ordinary revolver, with this dIfference, that, instead of 
the chambers taking a turn before each discharge, a revolving 
cylinder with a striker attached is made to perform a similar 
office by the pull of the trigger, the 8aid striker being brought 
to bear in turu on the centres of the four barrels, which are 
Grilled out of the solid and machined so as to form a square, 
and which are hinged at the bottom, through which a cross
pin passes to keep them to the breech action on the lower 
side, and are fastened at the top by a projection when closed 
ready for uae, which said projection is raised from the barrel 
by a. lever placed on the left· hand side, being the most con
venient position, as the thumb, in passing the stock, readily 
works the lever to allow the connection to be lifted, and'so 
ca.IlS4;l the barrels to drop either for loading or unloading. 
Tile action of the lock is very simple, and is fully described 
in the Field of Jan. 14 and June 24, 1882, also in Vol. I. of 
present work, pp. 231-236. 

The advantages which this new pistol possesses over. the 
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old form. of revolver are, chiefly, increased accuracy and 
strength of shooting, owing to its dispensing with the escape 
between the revolving chambers and the stationary barrel, 
which not only acted prejudicially in the above directions" 
but made it impossible to rest the weapon on the ~eft hand 
when aiming except at the risk of serious injury. 

There is in this pistol no opening through which any gas 
can escape, so the weapon can be used like a gun when aim
ing (that is to say, with the left hand on the barrels); and 
there are no screws, hammers, or projections to catch the 
clothing, reins, &c. 

Above aU, there is no fear of a jam or the weapon becom
lUg unservICeable from over heating or other accident. The 
mechanism is covered up, and dIrt, damp, wet, and ill-usage 
hardly affect the pIstol at all, as many officers who used them 
during the Egyptian campaign have testified. 

The extractor is self-acting, and ejects all the fired cart
ridge cases at once. 

The lock is rebounding, and the revolving cylinder and 
striker being jointed, thore is no possibility of the strIker 
protrudmg, thereby causing an al'cidental dIscharge, in the 
act of closing the barrels to the action. The lockwork is 
well made and IS carned on metal, so that, should the t:!tof"k 
become damaged, ItS perfect action is insured, the said stock 
only acting as a cover, no part of the said work being 
fastened to the stock ( see FIg. 150). 

These pistols are all rifled on Charles Lancaster's non
fouling smooth oval-bore system, thereby allowing shot to be 
used from them (&,8 well as ball cartridges), from which very 
good practice is obtained up to 20 paces. 

The four barrels are made to Gl)n verge to a common centre 
at 40 yards, so that in alDling no allowance need be made to 
insure either of them covering the object in sight. They are 
made of the following sizes, viz. : 
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1. Full 8ifle, bore -455 C.F.; tr>ta1 length of pistol, 12in.; 
length of barrels, 6in. ; weight, 2lb. Boz . 

.... 
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2. Medium size, bore -380 C.F.; total length of pistol: 

lOin. ; length of barrels, 5-j-in.; weight, lIb. 14oz. 
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8. Small size, bore '880 C.F. j total length of pistol, 8in.; 
length of barrels, 3Bin.; weight, lIb. 90z . 

.Full size takes the Government Regulation '455 C.F. cart
ridge, and gave an average velocity of 970 ft.-s. at 75ft. from 
muzzle of pistol when tested at Messrs. Curtis and Harvey's 
Boulenge chronograph. 

Medium size takes the ordinary rook rifle cartridge, 
'380 C.F., Messrs. Eley's make. 

Small size takes the ordinary revolver cartridge, '380 C.F., 
Messrs. Eley's make. 

These pistols can be supplied nickel plated to prevent rust. 
Mr. Charles Lancaster has a ntJw model in course of pro

duction, viz., first a 4-barrel B.L. hammerless pistol to take 
the '577 revolver cartridge, and also double-barrel B.L. 
hammerless pistols constructed on the same principle. 

Movable shoulder skeleton stocks can he fitted, which give a. 
very great assistanl"e where very accurate practice is required. 

I have not tried this pistol myself, or seen it tried, but I 
have no reason to doubt that the admirable shooting with 
which it is credited by several correspondents of The Field 
is well founded, and, from the non-escape of gas, no doubt the 
initia.l velocity is greater than. with the snIDe ca;rtridges fired 
from a revolver. 

SINGLE AND DOUBLE PISTOLS. 

These are not now much in ulle in this country; but in 
America they are employed either for carrying.in the pooket, 
or for saloon practice, or sometimes as a double-barrelled horse 
pistol, on the Lefaucheux principle, which is made of all sizes, 
and to take various kinds of ammunItion. It is not much used 
in this country. 

THE SALOON PiSTOL. 

t Long-ba.rrelled (12in.) pistols, of very small bore, a.nd with 
very shallow grooves, a.re made for use in the American shooting 
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galleries. They are very accurate up to 30 yards, or there
abouts. With this pistol Mr. Ira Paine Las for some time 
exhibited his skill and nerve, as well as the courage of his wife 
by shooting at nuts, oranges, &c., on her head from a distance 
of 12 yards. Of course, this is nothing more than was for
merly done with the smooth-bore duelling pistol with which in 
my young days every good shot could snuff a candle five times 
out of six at twelve paces; but no one ever heard of the most 
practised duellist exhibiting his skill by firing at an orange on 
the head of his wife. Tempora mutantuT, however; and we 
must take the world as we find it. Knowing the uncertainty 
of the human eye and hand, my own opinion is that such 
exhibitions ought not to be allowed; indeed, the accident 
which happened to Mr. Ira Paine abroad, when his assistant 
lost a. portion of his thumb, for which he obtained damages in 
England, shows that this opinion is well founded. 

THE DERINGER. 

In America the most common form is the Deringer, as 
made b! the Colt's Fire-arm Company. Its mechanism will be 

FIG. 151. COLT'S DlilRINGBB. 

rellidily understood by reference to th~ annexed engravinll' 
(Fig. 151). 



BOOK VII. 
THE MATCH OR TARGET RIFLE AND ITS 

AMMUNITION. 

OHAPTER I. 

INTRODUCTORY. 

IT will be readily conceded that one marked result of the 
Volunteer movement in this country has been that of 
familiarising a large proportion of our effective ma.le popul&
tion with the use of the rifle, mainly of course as a military 
arm. As a necessary outcome of the above state of things, 
the custom of shooting competitions and matches among rifle
men has become quite general; and, independent of its value 
from a military point of view in bringing out the merits, both 
of the weapon and the t;hooter, there is no doubt that this 
05SS of shooting has attained the position f)f a reoognised 
branch of sport; and, therefore, this work would be incomplete 
without some notice of the rifles, ammunition, &c., most 
generally approved of and in use for this purposes. 

Though the term sport may be cavilled at as applied to rifle 
shooting matches, there can be no doubt whatever that most 
of the benefits to be derived from active out-door recreation 
with sufficient mental work and excitement to give it interest, 
are to be found in this pursuit as in all true sport: but the 
training obtainable in following what may be for the time a 
mere amusement, hs in this partioular matter a much more 
8l'ave a.nd important bearing upon our nationa.l ability for 
either attack or defenoe; 1!Iince there oan be no question that 
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any nation that can venture to familiarise its flons with 
probably the most effective weapon the art of man has been 
able to devise, largely augments its fighting value against any 
assailant whatsoever. 

The cultivation of an intimate acquaintance with the (C bulls· 
eye JJ may lack the thrilling incidents of the tiger hunt, or the 
absorbing interest afforded by the protracted stalk of the red 
deer, but to a large and increasing class in this country it is 
exceedingly at __ active; and, therefor~ I think no further 
apology is needed for this section of the volume than perhaps 
may be conv:.eyed in the following remarks made some cent.ury 
and a half ago by Robins, one of our earliest investigators into 
the mysteries of small arms. "I shall, therefore, close this 
paper with predicting that whatever state shall thoroughly 
comprehend the nature and advantages of rifled-barrel pieces, , 
and, having facilitated and completed their construction, shall 
introduce into their army their general use, with a dexterity 
in the management ot them, they will by this means acquire a 
superiority which will almost equal anything that has been 
done 'at any time by the particular excellence of anyone kind 
of arms; and will, perhaps, fall but little short of the 
wonderful effects which histories reJ.a.te to ha.ve been formerly .. 
produced by the first inventors of fire.arms." 

I shall in this section of my work first consider the long 
range rifle with aperture sights that exi.,ted so long as a 
muzzle loader, and that is used for the highest class of rifle 
competitions, and known among riflemen as the (C Any)) rifle 
or "Match" rifle, par ezcellence. I shall then devote &.ome 
little space to the more generally known army service rifle, 
following with an examination of the leading types of those 
~fi.es or a similar class known as M.B.L. or- Military Breech. 
~oaders, and shall conclude this branch of my subject with 
some remarks upon the proper manipulation of these rifles 
at the shooting range. 



OHAPTER II. 
HISTORY OF THE MODERN TARGET RIFLE. 

I FIND it will be advisable and of assistance to my readers, in 
enabling them to f\llly understand the present state of the 
modern target rifle, if I depart from the rule observed in my 
treatment of both the shot-gun and Rporting rifle, because in this 
case some account of the development of these weapons is 
almost indispensable before their present value as arms df 
precision can be fully realised. I therefore propose to give a 
slight sketch of the history of this class of arm from such a 
date as will not lDvolve mere antiquarian research. This is 
necessarily given in a condensed form, but I have endea
voured to be as accurate in my statements as possible, 
though, throug~ the rather imperfect form in which some of 
these interesting matters have been placed upon record, some 
sright amount of error, almost impossible to a.void, may have 
crept in. The chief authority consulted has been the aDnual 
reports of the National Rifle Association, a complete set of 
which from its commencement have been placed at my 
disposal. I have also availed myself of such other sources of 
information as will from time to time be found quoted in the 
margin. I trust the reader will find within the followin~ 
pages as fair a statement of the origin and progress of the 
modern target rifle as it is l'ossible now to obtain. 

1S52-~. 
During this period was carried on a. series of investigations 

that resulted in the production of the so-called En:6.eld rifle, 
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elaborated from the best featurE'::! of the existing Minh) rifle 
and several other types designed by some of the leading 
gunmakers of the day. * The chief points arrived at seem to 
have been (a) a reduction in bore (from '702 to '577); (b) the 
use of a paper-covered elongated bullet, with a deep cavity in 
the base containing a plug or cup, which, being forced in by 
the blow of the explosion, expanded the bullet, and so caused 
it to engage with the rifling. (c) The fact that an odd 
number of grooves gave the best results with such a bullet, 
and that "grooves with only one side" (ratchet shaped 7) 
were tried, but the experiments were not sufficiently ex
haustive to enable any decided conclusions to be arrived '1t. 
(d) 'l'he depth ot groove decided upon was at this early 
stage no less than '014, or rather more than double the depth 
of the most a pproved modern Rtyles, though this was subse
quently modified, as will appear in due course. (e) Mr. C. 
Lancaster's contribution to this inquiry was an oval-bored 
rifle (since so intimately connected with his name); and, 
thongh this method of grooving was by no means novel, 
having been described in a work published about the 
beginning of the present century, t still it attracted some 
consiJerable amount of attention. 

Along with this form of groove Mr. Lancaster adopted 
the American plan of a " gaining twist" or increasing spiral, 
together with a groove of varying or "progressive" depth, 
that is, deeper at the breech than at the muzzle, and in this 
partiCUlar model he used an exceedingly shallow grooving. 
No advantage in either accuracy or trajectory appeared in 
the trial of this rifle; on the contrary, a similarly gruoved 
barrel, but with an uniform twist of spiral, gave rather 
better results . 

.. Report of Experiments with Small Arms a.t Enfield. By the Hon. A. 
Gordon, Lieut.·Col. London, 1853. 

t &loppeta.rl&. By Col. Bea.uloy. London, 1808, pp. 87-88. 



~~tl:tc trigger ooekingofhis Molveris $Ollmooththa.t~ d~ 
~ula a.lmost expect it; but So public or sew-public trial does not 

FIG. '188, - COCB:IlD ACTION, 12 Romms, .A.J'l'lIB. 6 SROT$, 4T 12 YUl:I8. 

alWs.;rs 'come up to anticipation, ,and, though he fully realised.~l 
W'i$he. at ~~, yards, ,thecontra,st was very grea.t a.t 25 ya.rds. ': ' -: 
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FIG. 140. COCKED ACTION AT 25 YARDS AFTER 24 SHOTS. 

Ha.ving carried om, the above experiments, Mr. H. Webley pro
posed to:fire forty-eight shots as rapidly as possible, showing what 
may be done in a short time by the reloading of an extracting 
revolver, in conjunction with reasonable accuracy. Taking the 
loaded pistol, and having previously wiped out the barrel, but not 
e~en oiling the action, and with forty-two cartridges on a table by 
bi~ side, he fired forty-eight shots at 12 yards in 3min. 5sec., pro
d~cingtheannexed diagram (see Fig. 141). When it is remembered 
that ~is cartridge will penetrate nme half-inch deal boards at 
12 yards, this wonderful shooting shows what may be done by 
men. only armed with revolver$ if attacked at close quarters; and 
llota.bly if the smoke could be prevented by the use of a smokeless 
powder, which we hope soon to see accomplished, even at the cost 
.of ditninished accuracy. 
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1854-7. 
A gradual progress was made during this period, inasmuch 

as the Enfield rifle was the subject of improvement in details 
chiefly affecting the barrel and ammunition. '1'he Lancaster 
rifle, too, was benefiting by a similar proceHs. It is here tp.at 
allusion may be made to the efforts of General Jacob toward 
the improvement of small arms in range and precision of fire. 
'{'his gallant officer had experimented upon this question for a 
number of years, and had finally arrived at the conclusion 
that a plan involving the following details was calculated 
to give the mORt generally satibttrtory results. A short 
barrel was preferred, 24in. only in length, of rather less 
calibre than the Bnfield ("530 only), rifled with four deep 
grooves having the rapid twist (for the calibre) of 011e turn 
in 30 inches. The projectile usod was a conical bullet (or 
shell), having a long and sharp point and four projecting 
wings or snugs on its cylindrica,l portion to engage with and 
fit thA grooving. 'l'hi'3 plan never carne into general use, the 
severe recoil and exceptionally high trajectory seriously 
discollnting the fair degree of accuracy obtained. 

This period is, howoV'Cr, mOE-t noticoable on l:Lccnunt of its 
having heen occupiE'd by the experiments of Sir Joso[,h 
Whitworth, to whom mm;t be ascribed the E'ntiJ'C credit of 
having thus establi"hed tho main principles upon which is 
founued every form of modern small bore rifle; his work 
will be found fully clescribed at tho end of this chapter. 

18G8-9. 
No particularly marked 2tep in the farther development 

of the rifle tOJk place, excepting that gUll!nakers and others 
were busily engaged in inventing and perfecting rifle'S 
uiffering {ro['1 the Whitworth, more or less, in points of 
detail, but, almost wit,hont exception, retaining the leading 

G G 



450 'J'HE MODERN SPORTSMAN'S GUN AND RIFLE. 

features of that weapon. About this time, several plans 
of broerhloading rifles were introduced, all with the paper 
Cf1rtridge, and depending more or less upou a wad for 
rendHillg the br<.>och gas-tight. rrhese devices were all 
more Of legs short livod, excepting that of Mr. WestlE'y 
Richards, which has exiRted down to recent tim3s, though 
of COllJ'Re, since the introduction of the metallic ':artridge, 

it haH been foroed into a fmbordinate position by the modern 
type of breechloader. 

1860. 
A mm:t -important chapter in the history of 1 he rifle, was 

opene.] hy the inaugumtion in this year of the Nahonal 
HiHe Assoc1'"Ltion "for tho encouragement of rifle corps .1nd 
th(l promotion of rifle shooting throllghout Great Britain," 
also "by estab1ishing rifle shooting as a national posf'ime to 
make the rifle what tho bow was in the days of the 
1'Iantagl'llPts, the familiar weapoll of those who stand forth 
in t lto defence of their country." That this admirable 
lll'>titution has had considerable influence, and generally Ot 
tbl' happim,t kind, upon an rifle matters is well known, and 
ill fact the N.H-A., as it is familiarly called, has thoroughly 
idputified itself with the history of targot rifle shooting 
w]wrevl>r the 1<jnglish langua,ge has penetrated. 'rhe chief 
wiuuing scores aL this meeting were made with ·Whitworth 

riiies, exce-pting in those cases where the competitors were 
restricted to the use of the Enfield rifle. 

A rifle by Ingram) of Glasgow, with the ratchet >'haped 
g'l'Oove, 'and using a cylindrical hardened expanding bullet, 
Heeured a position in the prize list. * '1'he B. L. rifle of 
West ley Richar(ls, before alluded to, also made its mark on 
thIS oCCfLsion as on many subsequent ones, the barrel of 
thi~ rifle was grooved on a modification of the Whitworth 
------~-.--- - --- -- .- - -----.-

'" Vulunteer Service Ga~et6e, Vol. XV., page 761. 
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plan calculated to facilitate the use of a cylindrical bullet 
110t IDP-chanically fitting the grooves, as this latter arrange
ment is obvIously unsuitable to a B.L. rifle. 

1861, 
At the N.R.A. meeting this year firsi appeared the since 

well-known ({ Helfry" rifle, the grooving of WhlCh is shown 
on p. 251 of this volume. This modification of the Whit
worth system was professedly brought out for the purpose 
of rendering th0 UGI) of a cylindrical bullet less objection
able than it was with tho Whitworth rifling, and to a 
weat f.i)xtent was successful, though the inventor, when 
requiring great accuracy, did not scruple to use a mechani
cally fitting projectile-so strong was the desire to profit by 
the researches of Sir Joseph. Subs('quently Mr. H enry, by 
remodelling some of the deiail:.; of his groovillg, as pointed 
oui on p. 252, succeeded in obtaining for his balTol considera
able llotoriety as a breechloader, and finally, as we shaH se<.>, 
its adoption for the servico arm. Several other rifles by 
different lllakers, one of the mo.,t prominent being Mr. Turner, 
carno into notice at this meeting, bllt no marked acivallce was 
perceptible. This year the first official notICe of IU\ improve
ment in the Enfield rifle that had been slowly arrived al. 

lIurillg the previous years, appeared in the form of a statement 
by General Hay, and was to the effect that the modified 
groove was quite altered ill its proportion; instead of lJOing of 
Olle uniform depth from breech to muzzle of '014 of an inch, 
it now was mado '015 deep at the breech end, dimiuishing to 
only '005 at the muzzle. This is worth noting, as these pro
portions have held good to th.e prm,ent time, even through the 
change of the arm from the M.L. to the B.L. I::lnider. 

18G2. 
'J'he preliminary trials of rifles early 1ll each season, first 

established by the N.R.A. in 1860, for the purpose of dis-
002 


