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To all whom it may concern:

- Beit known that I, JOHN IB. SEMPLE, atiti-
zen of the United States, residing at Sewick-
ley, in the county of Allegheny and State of
Pennsylvania, have invented or discovered
certain new and useful Im provements in Pro-
Jectiles, of which improv ements the following
18 a specification.

The invention described herein relates to
certaln improvements which are applicable
to all styles or kinds of projectiles, but are
more especially and beneficially applicable

to the projectiles for machine-guns or rapid-

firing ordnance, such as is used for the de-
stnuctlon of torpedo boats, &c.

On account of the impossibility of a gun-
ner’s following the path of a progectlle or
where the plOJectlle strikes, (except in the
daytime, when the striking "point may be
sometimes ascertained by the splashing of
water,) it is exceedingly difficult to correctly
alm the gun toward an object, and the diffi-
culty of finding the range is far greater when
the object is a rapidly-moving one, as in the
case of a torpedo-boat, and the gunner is
blinded by the p1actlea113 -continuous flash
from machine-guns.

The object of the invention is to provide

~ the projectile with a suitable material which
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can be ignited by the flash of the charge in

the gun or in any other suitable mannerand |
by its combustion during the flight of the:

projectile will render the pa,th thereof visible.
The invention 1s hereinafter more fully de-
seribed and claimed,
In the accompanying drawings, forming a

- part of this Speelﬁcatlon Figare 1 is a sec-
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tional view of a prOJectlle havmw myimprove-
ment applied thereto. Figs. 0 3, and 4 are
similar views illustrative of different means
for igniting the illuminating charge.

Int’ L0 pmctlce of iny mventlon a mntable
material-—such, for example, as a mixture
of magnesium, gunpowder and an oxidizing
agent bound in compact mass by a binder, as
shellac——-1s secured to the projectile in such
manner as not to be dislodged by the explo-
sion of the gun charge or during the flight of
the projectile and not to materially interfere
with such flight. These conditions can be
conveniently complied with by forming an
axial chamber 2 in.the rear end of the projec-

I tile 1 and comtluctlnﬂ‘ the hole with a con-

tracted mouth, as by the formation of shoul-
ders 3. These shoulders will prevent the
material from dropping out during the flight
of the projectile and the eontracted opemnw'
will prevent any injury to the material by ex-
plosion of the charge.

The location of the chamber with its mouth
at the rear end of the projectile permits of
the employment of a material, such as the
mixture mentioned, capable of belnn‘ ignited
by the flash of the propelling - (‘*h&fﬂ@ but
the invention is not limited to the use of sueh
a material, as mechanically and chemically
operating means for igniting the charge may
be employed. For example in the construc-
tion shown in Fig 2 a hollow ball or a tube 8,
formed of a fra,nmble material, may be ar-
ranged in a reeess or chamber 4 at one side
of bhe axial chamber 2 and connected there-
with by a passage 5. The tube or ball is
charged with somesuitable material, as phos-
phorus and bisulfid of carbon, whlch will ig-
nite on exposure to air, and the recess and
passage 5 are filled eﬂ;hel with the samé ma-
terial as.that.placed in the axial chamber or
any other suitable material which will be ig-
nited by the burning phosphorus. Anopen-
ing 6 extends from the recess 4 to the rear end
of the projectile, and in this opening is placed
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a pin 7, having an enlarged head and adapt-

ed to push forward and break the ball or tube
by the explosion of the charge in the gun.
The pin 7 may be omitted, if desired, as in
most cases the tube or ball will be broken by
explosion of the charge.

In the construction shown in Fig. 8 provi-
sion 18 made forigniting the lllummatmn' ma-
terial by means of a cap 9, placed upon an

“anvil 10, which is made in the form of a hol-

low truncated cone. 'The outer portion of
the axial chamber is slightly enlarged, form-
ing a shoulder 11, against which the anvil
bears. The cap is exploded by means of a
pin 12, having an enlarged head and adapted
to be foreced Inward aﬂ'a,mst the cap by the
explosion of the charge in the gun.

In Fig. 4 springs 13 are arranged 1n grooves
in the sides of the projectile, and. are held
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under tension by the cartridge-shell 14 or by

any other suitable band, which will be rup-
tured or forced off the projectile when dis-
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charged, t*he'reby permitting the springs to
move outwardly from the projectile. The
inner ends of the springs are provided with

arms 15, which extend across the rear end of

the projectile and overlap in line with the
axial chamber containing the illuminating
charge. Theoverlappingportionsare coated
with a material, such as some compound of
phosphorus, which will beignited by friction.
The coated portionsof the arms are protected
by a cap 16, which will also protect the 1illu-
minating charge from injury by the explosion
of the gun charge. S

The material employed should not be of
such a rapid burning character as to produce
an explosion or exert any material disruptive
force on the projectile, but should burn with
sufficient rapidily to produce a brilliant light
during the flight of the projectile.

My improvement has no connection with

and is not to be used in lieu of the explosive
charge of shellsnorin lieu of the fuses for such

charges, but when applied to shells the illu-

minating material is so located that the two
charges will not affect each other.

In order to render the paths of projectiles
from anumber of gunsadjacent toeach other
distinctive, and to distinguish the light of the
projectile from other lights, a material, such
as barium, copper, &c., capable of coloring
the light or flame, is added to the illuminating
charge.

While I have shown and described the
chamber for the illumingting charge as coin-
ciding with the axis of the projectile, 1 do not,

wish to limit the invention fo such an ar- .

rangement of the chamber, nor to the num-
ber of such chambers, as a variety of changes
in the location and number of chambers for
the illuminating material will readily suggest
themselves to those skilled in the art.

In order to render the ignition of the illu-
minating charge certain, it is preferred to use
aprimer or fuse formed of easily-ignitable ma-
terial, such as guncotton, treated with gun-
powder paste. This primer 17 is placed at
the rear end of the illuminating material in
the constructions shown in Figs. 1, 3, and 4,
or in the passage 5 in the construction shown
in Fig. 2. .

I claim herein as my invention—

1. A projectile having an axial bore open
at the rear end of the projectile, in combina-
tion with a combustible non-explosive or py-
rotechnic compound arranged in said bore,
and means for igniting said compound on the
discharge of the gun,substantially asset forth.

2. An armor-piercing shell having a cham-
ber open at the rear end of the shell and in-
dependent of the chamber containing the ex-
plosive charge, a combustible non-explosive
or pyrotechnic compound arranged in said
chamber in combination with means for 1g-
niting the pyrotechric compound on the dis-
charge of the gun, substantially as set forth.

In testimony whercof 1 have hereunto sct
my hand.

JOIIN B. SEMPLE.

Witnesses:
DARWIN S. WOLCOTT,
. K. GAITHER.
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