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i

To oIl whony it ‘may conceris: »

Be it known that I, JoEN B. SEMPLE, a citi-
zen of the United States residing at Sewwkley,
in the county of Allewheny and State of Penn-
sylvania, have invented or discovered certain
new and useful Improvements in PrOJecm}es,
of which improvements the following is a
specification.

The invention described herein relates o
certain intprovements in projectiles of the.|
class or kind forming the subject-matter of -

Letters Patent No. 581 , 946, granted to me
May 1, 1807, having for 1t;s object the carry-
ing by the pr ojectilo of a non- explosive pyro-
technic compoind adapted to be ignited on
the discharge of the projectile from the gun
and to burn, with the production of a br wht

Tlight at night and smoke during the d'ay, 80

as to plainly show the na.,jeetmy of the pro-
jectile. In the form slhiown in said Letters
Patent the pyrotechnie compound isarranged
inn a cavity or chamber’in the rear of the pro-
jectile. When so arranged, considerable dif-
ficulty is encountered in pleventmw the de-.
struction or injury of the compound by the
intense pressure and heat of the explosive
charge of the gun.

The object uf the present invention is to so
arrange the pyrotechnic compound that it will
10t be liable to injury by the pressure or heat
restilting from the combustion of the driving
charge in the gun.

The mventxon is hereinafter more fully de-
scribed and claimed.

In the accompanying drawings, forming a
part of .this specification, Figure 1 is a sec-
tional view of a projectile having my improve-
ment applied thereto. Figs. 2 and 3 are an
elevation and section, respectively, showing
amodification in the arrangement of the pyro-
techniec compound and the means for ignit-
ing the same. - Fig. 4 is a sectional view illus-

" trating a further modification of thearrange-
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ment of the compound and the igniting mech-

anism. Figs. 5 and 6 are an elevation and-

section, respectlvely, of further modifications
of my 1mprovcment

In the practice of my invention the pyro-
technic compound is arranged in front of the
sabot or of that portion of the projectile which
forms the scal between the projectile and the

Applicgtion filed August 12, 1901, Serial No. 71,868, (No model)

bore of the gun to prevent the escape of gases
past the projectile. The pyrotechnic com
pound is made in the form of & strip or roc
and is so arranged on the projectile that the
combustion will be progressive along the strif
or rod, which is made sufficiently long rela
tive to its rate of combustion and the fligh
of the projectile as to insure the v1s1b111ty o
the projectile during such flight.

In the construction in I‘w 1 a cavity 2 is
formed in the projectile 1, extendmv from ¢
point at or near the front end of the project
ile into the body of the same. A rod or strif
3, formed of a combustible non- -explosive o
pyrotechmc compound, is placed in the eav
ity, closely filling the same, S0 as to prevenl
the compound from being ignited at a poin
or points in the rear of 1ts front end, anc
thereby forming two or more points of com
bustion. The pyrotechnlc compound can b
conveniently formed of a mixture of magne
sium or alaminium, gunpowder, and an oxi
dizing agent, with a binder, as shellac or glue
In order to ignite the compound, a percus
sive primer or cap 4 is supported at the fron’
end of the rod or strip'3 by a suitable anvi
5, which may consist of a shoulder formed b}
enlarging the outer end of the cavity. Thi
cap or primer is exploded to ignite the com
pound by a firing bloek or pin 0 fitting loosely
in the ouier end of the ca.vwv, in Whlch it &
retained by cover 7. As the projectile i
foreced suddenly forward by the explosivi
charge the cap or primer will be driven witl
sufficient force to produée»explosion or igni
tion against the pin or block, which, by rea
son of inertia, will remain sﬁatlonary unti
struck by the cap or primer. :

In the construction shown in Figs. 2 and
the cavity 2* for the reception of.the pyreé

‘technic compound is formed externall

around the front portion of the projectile
starting from a point at or near-the front en
of the projectile and extending spirally to
ward the rear end thereof a sufficient dis
tance, dependent upon the rate of burning o
the compound and the flight of the projectile
to render the path of the projectile visibl
until it strikes.. The rod or strip 3, forme
of the pyrotechnic compound, is laid in thi
spiral cavity, and the outer surface therec
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oversd with s suitable material, as shellae,
wevent the transverss igniting of one por-
1 of the strip from another poriion by the
¢ or flame passing transversely across the
tions of the projestile intermediate of two
tions of the groove or cavity. The strip
7 be ignited by the mechanism shown in
. 1, or the igniting mechanism may be
wnged within a cavity 8 in the projectile,
1 cavity being cennected to the external
jty consaining the pyrotechnic compound
a fuse 9, arranged within a passage 10 in
projectile. In this constraction the cap
seimar 4 is arranged at the end of the in-
1al cavity or chamber, and the fuse 9 ex-
ds into suitable igniting proximity o such
The firing block or pin 6 is loosely ar-
ged witiin this cavity, which is cpen ab
rear ond of the prejectils, so that the
ag bloek or pin will be forced forward by
gases of the sxploding charge within the
! plode or ignite the priwer or cap.
iy the cap or primer or the block 6
] the outer end of the cavity 8 to pre-
' the asoape of gases and the foreing out
the fuss; but it is preferred, in order to
are the perfect ssaling of the cavity, to ar-
ge o motal washer or disk 11 in the rear
he firing-block, said washer tightly fitting
5 vity or chamber.

n Heu of arranging the cavity eoniaining

pyrotechuic compound spirally around
front portion of the projectile it may be
ned of a series of longitudinal back-and-
:h grooves or ecavities, and in lieu of using
sreussive primer to ignite the pyrotechnic
ipound a frictional igniter may be em-
ved forthat purpose. Aconvenientmeans
‘his end consists of a block 12, earried by
projectile and adapted when the project-
is zaused to move by the explosive charge
citndinally or spirally by the rifling to re-
in stationary a sufficient length of time to
g the adjacent faces of the projectile and
ek intorubbing contact againsteach other,
{ thereby subject a suitable material in-

yosed between them to sufficient friction’

‘ause its ignition. Itispreferred that the
ck 12 should be made of such a shapo as
‘orm the front end of the projectile. A
caded pin 18 is secured to the front end of
body of the projeetile, and the block is
vided with an internally-threaded cavity
sere for the reception of the end of this
ew. 'The diameters of the screw and the
s in the block are so proportioned that the
ek will serew freely onto the pin. In the
L of the body of the projectile is formed a
ess or grocove 14 Tor the reception of a ma-
inl adapted to be ignited by friction, and
inner face of the block 12 is also provided
h a similar material or with a surface which
irub against the materialin the body of the
jectile when the latter is rotated by the
ing. As the projectile is forced out of the
1 the rifiing thereof will impart a rvotation

Tto ths projectile and the pin will screw fnto

the block, whick by reason of imertia will
remaia stationary, or relatively so, thersby
bringing tho adjacent faces of the block and
projectile close together with the rubbing mo-
tion and ignite the friction material.

As shown in Figs. 5 and 6, the band or strip
3 of pyrotechnic compound may be arranged
on the surface of the projectile and caused to
adhere therefo by any suitable material, ag
shellae, &c. The band orstrip is so arranged
that she coils or turns thereof are separated
from each other a sufficient distanece te pre-
vent the fiame or heat from one ceil,while the
strip is burning, passing across t¢ the nexs
adjacent coil or turn, or the coils may be
covered cor coated with a material which will
prevent an ignition from one to the other. It
is preferred, however, to arrange between
each turn or coil a strip or band of nou-com-
bustible material, which will insulate one coil
or turn from the others as against transverse
ignition. A desirable means for igniting the
stripor band 3 consists of acap or primer4®, ar-
ranged within the cavityin thefront end of the
projectile, from which extends a passage con-
taining a fuse 9. The cap is exploded by a
firing block or pin 6, arranged in the front
portion of the cavity and held in pogition by
2 eover or plug 7. The operation of this ig-
niting device is the same as that shown in
Fig. 1. )

1t will be understood by those skilled in
the art that othier meauns than those shown
may beemployed for igniting the pyrotechnic
band or strip and that any one of the forms
of igniting devices may be employed with any
of she arrangements of the pyrotechnic band
or strip. - , :

1t is characteristic of the invention herein
that the pyrotechnic compound isso arranged
as to be protected entirely from the heat and
pressure incident to the explosion of thedriv-
ing charge and that the combustion thereof
is progressive along the band or strip, thereby
inguring a continuous combustion during the
entire flight of the projectile. It is further
characteristic of the invention that the pyro-
technic compound is ignited by a part or
member capable of movement independent of
the projectile. '

I claim herein as my invention— :

1. The combination of a projectile, a pro-
gressively - combustible and non- explosiveo
pyrotechnic compound carried by the project-
ile in front of the sabot or bearing portion
thereof and having its point of combustion
during the flight of the projectile in front of
the sabot or bsaring portion thereof, and a
part or member capable of movement inde-
pendent of the projectile for iguiting said
compound, substantially as set forth.

2. The combination of a projectile, a strip
or band of combustible non-explosive or pyro-
tochnic eompound extending from a point ab
or near the front end of the projectile toward
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the rear end thereof and having the point or
points of flame exposure or illumination in
advance of the rear end of the projectile and

means carried by the projectile for igniting

said compound, substantially as-set forth.

3. A projectile provided with a cavity ex-
tending from a point at or near the front end
of the projectile toward the rearend thereof
and having the point or. points ¢f flame ex-
posure or illumination in advancs of the rear
end of the projectile, a combusfible non-ex-
;plosive or pyrotechnic compound arranged in
said cavity, a movable part or member for
causing ignition of said compound, substan-
tially as set forth. ‘

4.” A projectile provided with an external

* groove at or near its front end, a combustible

non-explosive or pyrotechnic compound ar-
ranged insaid groove, a movable part or mem-

ber to ignite the compound, substantially
set forth.

5. A projectile provided with a cavity e
‘tending from a point at or near the front e
of the projectile toward the rear end of ¢
same and having the point or points of fla
exposure or illumination in advance of t
rear end of the projectile, a combustible n¢
explosive or pyrotechnic compound arrang
in said cavity, and a movable part or me:
ber arranged within the projectile to igni
the componnd, substantially as sét forth.

In testimony whereof I have hereunto ¢
my hand. :

JOHN B. SEMPLE.
Witnesses:. - '
- DARWIN S. WOLCOTT,

F. E. GAITHER.



