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UNITED STATES

JOHN B. SEMPLE, OF SEWICKLEY, PENNSYLVANIA. |

P.ROJ'?;EOTILE.

SPECIFI"‘ATION formmg' pa,rt of Letters Patent No. 707,024, d&ted Aungust 12, 1902
| Applicgtion filed August 12, 1901. Senal No. 71, 863. (No model)

76 all whom z,t MY COTCErT: ¥

Be it known that I, JoN B. SEMPLE, 3 citi-
zen of the United Sta.tes residing at Semckley,
in the countyof Alleo*heny and State of Penn-
sylvania, have invented or discovered certain
new and useful Improvementsin PrOJectﬂ}es

of which improvements the following 18 &
specification.

Letters Patent No. 581 ,946, granted to me
May 4, 1807, having for its object the carry-
ing by 'the projectile of a non- explosive pyro-
technic compound adapted to be ignited on
the discharge of the projectile from the oun
and to burn, with the production of a br 1ﬂ'ht

light at night and smoke during the day, 30

as Lo pl.unlv show the trajectory of the pro-
jectile. In the form slicwn in said Letters
Patent the pyrotechnic compound isarranged
1 a cavity or chamber in the rear of the pro-
jectile. When goarranged, considerable dif-
ficulty is encountered in 1;1'eventing the de-
struction-or injury of the compound by the
intense pressure and heat of the explosive

charge of the gun.

The object of the present invention is to so

ar range the pyrotechnic compound that it will

3o

35

not be liable to injury by the pressure or heat
resulting from the combustion of the driving
charge 1n the gun.

The mventmn is hetemaftel more fully de-
scribed and claimed. 4

In the accompanying dlﬂ:WlH“‘S forming a
part of this specification, qure 118 a sec-

tional view of a projectile having my improve-

ment appited thereto. Iigs. 2 and 3 are an

~elevation and section, respectwely, ‘showing

a modificationin the arrangement of the pyro-

ing the same. - Fig. 418 a sectional view 111115-

| traﬁmﬂ' a further mod1ﬁcatwn of thearrange-

ment; of the compound and the igniting mech-

anisin. Iigs. 5 and 6 are an eleva,tlon and -

~ section, respeetwely, of further mod1ﬁcatwns

50

of my 1111p1ovement

In the practice of my invention the DPyro-
technie compound is arranged in front of the
sabot or of that portion of the projectile which

forms the scal between the projectile and the

1ile into the body of the same.

b0re of the gun to prevent the escape of gases
past the projectile. The pyrotechnic com
pound is made in the form of a strip or roc
and is 8o arranged on the projectile that the
combustion will be progressive along the striy
or rod, which is made sufficiently. Ionﬂ' rela

| .twe 1:0 1ts rate of combustion and the flighi

| of the projectile as to insure the V1S1b111t,y 0.
The invention described herein relates to- .

certain lutprovements in projectiles of the. |
class or kind forming the subject-matter of -

the projectile during such flight.

in the constructwn in I‘w 1 a cavity 2 i
formed in the projectile 1, extendmtr from ¢
point at or near the front end of the project
- A rod or strif
3, formed of a combustible non- exploswe 0
pyroteehmc compound, is placed in the cav
ity, closely filling the same, so-as to prevem
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 pyroteahmc compound can b
convemently formed of a mixture of magne

sium or alaminium, gunpowder, and an oxi

dizing agent, with a binder, as shellac or glue

In 01(1@1 to 1n*n1te the compound A percus

sive primer or cap 4 issupported at the fron

end of the rod or strip 3 by a suitable anvi

5, whieh may consist of a shoulder formed b;
enlarfrmg the outer end of the cavity. Thi:
cap or primer is exploded to ignite the com
pound by a firing bloek or pin G fitting loosel;
in the outer end of the cawtv, in whlch it i
retained by cover 7. As the projectile i
forced suddeuly forward by the explosiv:

| charge the cap or primer will be driven witl

sufﬁcmnt force to produce explosion or igni
tion against the pin or block which, by rea
son 0]‘:' inertia, will remain statlona,ry unti
struck by the cap or primer.

In the construction shown in Figs. 2 a.nd
the cavity 2* for the reception of. the pyra

technic compound is formed externall

around the front portion of the projectile
starting from a point at or nearthe front ent
of the prOJecmle and extending spirally ta
ward the rear end thereof a sufficient dis
tance, dependent upon the rate of burning o
the compound and the flight of the pro;]eetlle
to render the path of the projectile visibl
until it strikes. The rod or strip 3, forme
of the pyrotechmc compound, is la,ld in thi
splra.l czwlty' and the outer smface themc
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svered with o suitable material, as sheliac,
rovent the transverse igniiing of one por-
i of the strip from ancther poriion DY the
¢ or flame passing transversely across the
tions of the projectile intermediate of two
tions of the groove or eavity. The strip
7 be ignited by the mechanism shown in
.1, or the igniting mechanism may beé
snged within a cavity 8 in the projectile,
1 cavity being connested to the external
ity containing the pyrotechnie compound
o fuse O, arranged within a passage 10 1n
projectile. In this construction the cap
yeimar 4 is arranged at the end of the in-
1a] cavity or chamber, and the fuse 9 eX-
ds into suitable igniting proximity to such
. The firing block or pia § is locsely ar-
ged within this cavity, which 18 open ab
rear ond of the prejectile, so thab the
rg bloek or pin will be forced forward by
gases of the sxploding charge within the
1o sxplods or ignifte the primer or gap.
inorily the eap or primer or the B3lock 6
116 seal vhe onterend of the cavity & to pro-
1 the esospe of gases and the foreing oub
the fuss: but 16 is preferred, in order to

>

h
e

L A
are thso porfect asaling of the cavity, to ar-
ve o moetal washor or disk 11 1n tihe rear
he firing-block, said washer tightly fitting
cavity or chamber. -

2 lieu of arranging the cavity eontaining
pyrotechnic compound spirally around
front portion of the projectile it may bhe

nad of a series of longitudinal back-and-

h grooves or cavities, and in lieu of using

areussive primer to ignite the pyrotechnic

itpound a frictional igniter may be em-
ved forthat purpose. Aconvenientmeans
his end consists of & block 12, carried Dy
projectile and adapted when the project-
is cansed to move by the explosive chargs
citundinally or spirally by the rifling to re-

n stationary & sufficient length of time 10

1¢ the adjacent faces of the projectile and

sk intorubbing contact againsteach other,

. thereby subject a suitable material in-

|

1

|

J

1

!
|
!
i
z
l
!

yosed between them to sufficient friction’

ause its ignition., Itig preferred that tho
ck 12 should be made of such a shape as
‘orm the front end of the projectile. A
saded pin 18 is secured to the front end of
body of the projiectile, and the block is
vided with an internally-threaded cavity
yore for the reception of the end of this
sw. 'I'he diameters of the screw and the
o in the bloek are so proportioned that the
ol will serew freely onto the pin. 1n the
| of the body of the projectile is formed a
ess or groove 14 for the reception of a ma-
inl adapted to be ignited by friction, and
inner face of the bloek 12 is also provided
h a similar material or with a surface which
irubagainst the materialin the bodyof the
jectile when the latter 1is rotated by the

ing. As the projectile is forced out of the | tec
1 the rifiing thereof will impart a rotation i or ne

———

|
|
|

-

to the projectils and the pin will serew into
the block, whick by reason of lmertia will
remain stationary, or relatively so, thersby
bringing tho adjacent faces of the block and
projactile 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 thereto by any suitable material, as
shellae, &c. 'The band or strip is so arranged
that the coils or turns thereof are separated
from each other a sufficient distance tc pre-
vent the Bame or heat from oune coil,while the
strip is burning, passing across to the next
adjacent coil or turn, or the coils may be
covered or coated with a material which will
prevent an ignition from one to the other. It
is preferred, however, to arrange beiween
aach turn or coil a strip or band of nou-com-
hustible material, which will insulate one coll
or turn from the others as against transverse
ienition. A desirable means for igniting the
stripor band 3 consists of a cap or primer4?, ar-
ranged within the cavityin the front 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 11 the front
nortion of the eavity and held in position by
2 cover or plug 7. The operation of this ig-
niting device is the same as that shown in
rig. 1. | _

Tt will be undersiocod by those skilled i
the art that other means 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. - . |

It is characteristic of the invention herein
that the pyrotechnic compound 1SS0 arranged
as to be protected entirely from the heat and
pressure incident to the explosion of thediiv-
ing charge and that the combustion thereof
ig progressive along the band orstrip, thereby
insuring & 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 ¢lgim herein as my invention—

1. The combination of a projectile, a pro
oressively - combustible and non- oxplosivo
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 bearing portion thereof, and a
part or member capable of movement inde-
pendent of the projectile for igniting sald
compound, substantially as set forth.

2. The combination of a projectile, a strip

or band of combustible non-explosive or pyro-
hniec compound extending from a point at
ar the front end of tho projectile toward

il |
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~ the rear end thereof and having the _'poi*nt or

points of flame exposure or illumination in

‘advance of the rear end of the projectile and
means carried by the projectile for igniting

- 5 3aid 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 rear-end thereof
and having the .point or. points ¢f flame ex-
posure or illamination in advancs of the rear
end of the projectile, a combustible non-ex-

“plosive or pyrotechnic compound arranged in

said cavity, a movable part or member for

ils

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 eompound ar-
ranged insaid groove, a movable part or mem- |

ber to ignite the compound, substantially
set forth. | o
5. A projectile praovided with a cavity e

‘tending from a point at or near the front e

of the projectile toward the rear end of t
same and having the point or points of flar
exposure or illumination in advance of t.
rear end of the projectile, a combustible nc
explosive or pyrotechnic compound arrang
in said cavity, and a movable part or me!
ber arranged within the projectile to ign:

the compound, substantially as sét forth.

In testimony whereof I have hereunto :
my hand. S

' | - JOIIN B. SEMPLE.
Witnesses:. " - - -

" DARWIN S. WOLCOTT,
F. E. GAITHER.
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