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WITAT MAY BE DONE AT Cl(l‘]lﬂb-
MORE.

LETTER FROM QUARTERMASTER GENERAL MEWGS.

We are permitted to publish the interest-
ing letter which follows, aldressed Lo Gene-
ral Meigs, Quartermaster
President of the National
tion.

Gener.l, to the

Rille  Assoziae

Colonel  Witliam ', (Yporeh, DPresident Nalional

Rifle Associalion.

Duar Sig,— Pormit me to suggest that
there be set up at Creedmore the fixtures
necessary to cnnble every meuksnn to de-
termine quickly, and with esse 1o himseclf,
the actual path of the ballet from his own
favorite rifle.

1t is easy. 'I'wo or three tri.lshots through
thin paper screens, all hung preeisely in line
whether vertical or horizontal, an ohservar
tion and measurem vt of the positios of the
noles mnde by the passing bLullet in each
screen, and a projection on » paper or on a
blackboard, and the thing s done—and done
forever.

\While all understand that the pith of the
bullet, the trajectory is a curved line, and
that for different distances between cleva-
tions of the sight must be used, ov difterent
allowance for the rise or full of the bLullet
above nnd belu v the line of sight must be
made, very fow i tais cymtey know exe
actly or approximaicly wht s tivis carve s
what are these elevations and depressions,

The theory of fulling bodies telis us (ht
a round ball moving in 4 vacuum with a ve-
locity of 1200 leet per second, and occupy-
ing one quarter ol a second in travelling
100 yards, 300 feet, will fall by the time 1t
veachey the target at 100 yards 0,994 feet i e.
12 iuches,

At the 150 yard target, which it would
reach in 3 R ol asecond, its fall below the
line of tive woul U be 24 inches.  The velocity
in o vacunm fenenning uniform, it would
reach the 00 yard target in hall a second,
and its fall in tht time woald be 47 and §
inches.

[n a resisting medium, such as the air,
the veloeity s continually reduced; the time
of flight i eased, and therefore, the fall of
the round bali helow the line of five should,
with this velocity of 1,200 feet per second,
be greater than the ﬁgu'res_ given above in-
dicate. ‘The curve, thre trajectory, in aiv is
also afiguve of greater curvature than in a
vacunm. ansl this curvature inerenses ra.
priby s the bally longer exposed to the rer
ststanee 1somore aud moro vetarded,

But there is gomething in tho action of
the air ¢pon the couicad butlet in comion
use which moaterially modities theso re-
sults, ‘

The trajectory of the Springliekd rifle to
300 yards has been determined experiment-

ally by the oflicers of the Ordnance Corps of’

our army by fiving through prper screens at
mtervals ot 25 yards.

Tho bullet is .50 calibre,480 grains weight.
The charge of powder of 70 grains gives it

. aninitinl velocity of 1,225 feet per second.
It may be assumed that it occupies § of a
second i reachiing the screen at 100 yards,
and nt least 3-8 of o second in reaching that
al 150 yards.

Plotting from the figures of the table
given in  the ordnance publieation the ordi
nates of tlie first hialf of the trajectory, 4. e..

S 150 yards, and laying down the curve, if
~wedraw nline of sight to the point where
. this ewrve crosses a vertical ordinate 105
. yards distant from tho piece, and through a
i point one inch above the axis of the rifle at

lita breech, we find that the curve as deter-
mined by the Ordnance Depariment,depnris
between these limits from the straight line
of sight nowherve ns much as one inch.  The
trajectory, up to 120 yards—a good spo:ting
limit—lies generally within a half inch of
the line of sight. To give details: It lies
below thie line of sight until, at 40 yards,
it crosses it: at 80 yards it is 48-100 of an
in. above the line of sight; it crosses it ngain
w105 yards ; at 120 yards it is only 4-10 of

below. Thus the bullet itself, not being a
mathematieal point but having a certain
thickness—viz.. § inch—it will touch sonie
part of a circle half an inch in diameter, if
properly simed at it centre, at ail distances
between 20 and 120 yards—and this shoot
ing off the same sight unchanged. This is
practically shooting. not in a curved trajec:
tory, but in a straight line.

I think that the extraordinary flatness of
this 120 ynrd trajectory, or rather of the first
half of the 300 yard trajectory of the Spring
tield rifle, is due to the resistance of the air
upon the lower side of the conical bullet anil
to the slight obliquity of the dxis of the bul
let to the line in which it progresses; so
that the bulletiactually sails like a kite in
the air.  The centre of gravity of the bullet
18 also behind the middle of its length. This
may give the bullet a tendency to drop at
the rear end like a boat trimmed by th)
stern, [t is possible, nay, probable that
thete is a form of bullet, the etfects of whose
length, diameter, position of centre of grav.
ity, arrangements of grooves to create re-
sistance at the rear end, ng in the feathered
arrow, my so balance each other that, with
a proper velocity, its path (its trajectory)
may, to certain distances, be absolutely a
straight line, or rather, may be contained in
4 horizontal plane.
viations to right and left, due to frictional
resistances and its rapid rotative velocity. A
clam shell thrown from the hand will fro
quently rise ahove the straight line, and
have o trajectory convex downward. Care-
ful aud exhaustive experiments upon the
effect of form of bullet upon the flatness
and curvature of the trajectory, i. e, upon
the length of ils effective killing range and
its nccurracy of (ire, are much needed. It is
form only which niakes tho clamshell's tra-
jectoty concive upwards and the round
balls cancave downwards. [or have any
idea of the commercial importance of
such ecxperiments. It is stated
a single factory once took an order for
fifty million motallic cartridges. The
bullets in those certridges will consume
dver one thousand tons of lead, It is worth
something to know the best shape into
which to put this quantity of metal. Con-
sidor, too, the cost of the copper, the gun
powder, the fulminate used in these carg

maintaining the army which is to depond
for the sitccess upon the flaluess and aecu:
racy of the lina of firo wiich this cartridge
may develope—in action.

T'his discussion of the 150 yards flight of
the | Springfield ritlo shows that, at
least for that distance the bullet used inde’
termining the 300 yard trajectory is as neat*
ly perfsct as can probably be hoped for,

of the people in riflo shooting.  Give tnem
the means of knowing how their guns shoot.
It takes many shots, on different days, at
different ranges, to determine this as ordiu’
arily determined by each marksman who
aims to become a good marksman,

it is long before the definile result

an inch below; at 130 yards itis 1 and | 8-

It will be subject tode:.

that,

ridges, and then the cost of equipping and

Creedmore is devoted to the irrig:;ovenient.

All windy days aro unfit for tho trial, and .

is rewhed—and then the results at dif
ferent distances do not hang together,
are not collated.

I believe that little game is killed at be-
yond 200 yards : and the trajectory at all
ranges up to 200 yards may be determined
in half an hour upon ashooting ground
properly prepared, . . :

Let 9 stout posts be set in line at intervals
of 25 yards, the tops 3}l in exactly the same
level.  In cach post there should be a hori
zontal mortice, into which a horigontal rod }
in.by 1 in,should be inserled so as to be easily
{replaced-if broken by a bullet. This rod,
24 inches in length phouid ,bein the same
level plane as tha upper ‘edge of all the
others. o

Sheets of thin paper—a newspaper pago
will answer-—should be hung from each rod
by tanks, or spring clothes pins, the upper
edga of the sheet being folded down upon
the upperjedge of the supporting rod, 'lhe
crease or fold thus formed in each sheet will
be the base from which (o measire the
altitude of the bullet hole,

Then let the marksmen, aiming as nearly
horizontally as possible, fire & shot through
all these 9 screens. Each hole should be
marked No. 1. 'Two or three successive
shots, the holes made by each being duly
numbered, will suffice to give with extremse
accufacy the behaviour of the rifle. Upon
a blackboard, orupon a sbeet of paper, nine
vertifsl lines being drawn'at any convenient
but ¢l interval—the lines of a sheet of
ruled «1p paper witt du—a horizontal being
drawhi .t the top, these lines being number-
ed from | to 9, lay off from the horizontal
line the actual distced in each vartical
between the fold or crease at top of the cor-
responding soreeén and the centre of each
bullat hole in that screen,
lines connecting the parts thus oblained
will give the sucoessive trajectories ;:the
vertipil scale being true, the horizodtal
scdle being greatly diminished, as say, I in.,
to 25 yards—or lin. td 25yards.JIf the rifle is
& godd one, and the ammunition good and
uniform, the vertical projections thus ob-
taineld of tho several trajectories will be very
nearly identical curves. They will diverge,
mora or less, a8 the aim may bave been
more or less irregular ; but any one curve
wherl drawn, will be found, i{laid over ano-
ther,'to very nearly coincide with it. '

The nine sheets of paper, properly num:
bered and labelled, can be taken heuce and
presérved, aud will be found a most useflul
réc(ni;{ of the performance of a rifle, answer-
ing all sorts of questions as to rhnge, elova-
tions, accuracy, ete. ' i i '

Thus half an  howrls' shooting “will
really 'give better knowledge of each
marksman’'s rifle than cin be had in a
whole season's hunting or target shooting.
[ d6 .not mean to say it will give skill or
mapual dexterity in aiming, but it will
make plain what the aim should be, what
should be sought or attempted at all dis—
tances under 20V yards, and in the woods
and on the prairies this is all their informa.
tion that the most successful hunter meeds.
Manaadl skill, correctness ofhand andieye, -
tan be obtained only by ‘loug pradtice,
‘But khbwledge guides practice. -

", Vety truly yours, . M: 0‘. Murgs.

P e .
- Prugsian military organs describe the siege
operations at Grandeux, undertaken to
destroy: scientifically the fortifications of
that place doomed to -dismantlement, as
Lighly instructive. About 1,500 .tons of
gun-powder have, been already expended.
Gun cotton is to be used, in order that its
efficacy may be compared with that of gun.
powder. .




