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UNITED STATES PATENT OFFICE.

JOHN B.

SEMPLE, OF SEWICKLEY, PENNSYLVANIA.,

PROJECTILE,

999.470.

Specification of Letters Patent.

Patenteﬂ Aueg. 1, 1911

Appllcatlon filed Nevember 28, 1910. Serial No. 594 508,

To all whom ¥ may concern:

IBe it known that I, Jorn B. SempLE, resid-

ing at Sewickley, in the county of Alle-
oheny and State of Pennsylvania, a citizen
of the United States, have invented or dis-

covered a certain new and useful Improve-
ment in Projectiles, of which 1mprevement ;

| of. The body

the following is a specification.
In Letters Patent of the United States,

No. 694,032, I have described and clalmed
an wmtmn dewce for a combustible charge

carried by a
the projectile leaves the muzzle of the gun

from which it is fired, by the expansive

power ot the gases generated within the gun
on the explosion of the propelling charge.

My present invention consists 1n a device
super added te the device of my earlier pat-
ent referred to, which, while serving as
guard or safety attachment to prevent, the
aceidental operation of the ignition device,
ceases to be effective when the projectile 1s
fired, and leaves the ignition device free to
operate in its normal manner, described in
the said patent.

It has been found in the use of projectiles
equipped with the i1gnition device of my
said earlier patent, that the ignmition device
may be accidentally discharged, as by a

=5 more than ordinary fall of the pm]eetlle or

35

40
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of a cartridge containing it; and it 1s

against such accidents that I guard by the

device of my present invention.
In the accompanying drawings, whmh
form part of this sPemﬁcatmn Figure 1 is

a view in longitudinal section of a pm]eetlle
provided with a “tracer” and having an

1ignition device such as 1s described and
claimed in my prior patent referred to
above, No. 694,032, to which ignition device
the. safety attachment which constitutes my
present invention 1s applied; Fig. 2 is a like
view, but on larger scale, of the detached
‘ tracer with its ignition device and safety
attaehment and Fig. 3 is.a plan view of the
base of the ©tracer” on equal scale with
Fig. 2. Figs. 4 and 5 are views correspond-
ing to Fig. 2, but illustrating my invention
in modtfied forms.
view in longitudinal section, and on a.scale
more nearly corresponding to Fig. 1, of a
pm]ectile carrying in its base an eccentri-
cally placed “tracer,” with its ignition de-
vice provided with the safety device of my

‘present invention; and in’ this instance &
-further alternatwe form .15 shown, |

projectile, and operated, a,fter'

Fig. 6'is a fragmentary

Referring to Figs. 1, 2, and 3 of the

drawings, the projectile 1 {m this instance

an explosive shell) will be seen to be

| equipped with a tracer; this tracer consist-

ing of a charge of combustible material con-
tained in a chamber 2, carried in the body of
the projectile and opening to the rear there-
of combustible material with-

| in the chamber 2 burns during the flight of

ber formed in the body

| itself, to the chember closed by

the projectile, and, as it btirns, affords means
by which the gunner may fol]ow, with his
eye, the path of flight. The ignition de-
vice, by the operation of which the charge
of combustible material is ignited as the

projectile leaves the gun, comsists of a.

plate 8, a frietionally ignited primer 5, and
A primer rod 6. The plate 8 closes a cham-
of the projectile,
in this case & space rearward of the tracer
charge within chamber 2, and a gas passage-

way is provided, preferably as a perfora-

tion or passageway 10 through the plate 8
the said
plate. The primer 5 is embedded within the
charge of g¢ombustible material,
charge is held to the anterior end of the
chamber 2 by a plate or wad 7; and -the
prumer rod 6 extends across the interval
which separates the plate 8 from. the wad

' 7. The inner end of the rod extends within

the primer 5, where it is enlarged and

| roughened, and its outer end engages the

highly compressed gases.

plate 8 is reheved and, smee the

plate 8, as by a nut 9. Upon the explosion

of the prepe]lmg charge at the rear of the

projectile, gases under enormous pressure
gain access through the passageway 10 to

the interval, which lies within chamber 2,

between plate 8 and wad 7. The rO]eetlle
leaves the gun with this space ﬁlled with
mmediately on

the passape of the pre]eetlle from the muzzle
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of the gun, the pressure to rearward of

as pas-
sageway 10 1s meﬂiﬁment in sige to afford im-
mediate relief, the pressure of gases con-
fined 1n frond drives plate 8 rearward from

its seat in the projectile, and in so doing

draws primeér rod 6 rea,rwa,rd through the
wad 7, and fires the primer 5; therea,fter s
the projectile  flies, eombustlble material
stored in chamber 2 burns and affords the

light or smoke by which its path and strik-

ing point may be traced.
% have feund that the ignition device,
which T have. here briefly described, and

which 18 described at grea'.ter length in.my

100
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said earlier Patent, No. 694,032, 1s liable to |

accidental 1gnition, there being no mieans,
external to the ignition device itself, for
holding plate 8 i place. DBecause of its
mass, plate 8 mayv be accidentally displaced
by a shock or jar incident to handling pro-
jectiles or cartridges, and the 1gnition device
prematurely fired. My invention consists,

as stated ‘above, in means for guarding

against such accident; and, in Figs. 1, 2,
and 3, my preferred means to that end are
illustrated. Generally stated, my invention
conslsts 1R providing means for preventing
accidental movement of any parts which

would cause the premature i1enition of the

tracer charge, the said means being adapted
to be rendered ineflective by forces, such as
heat, pressure, or movement, generated by

or due to the combustion of the propelling
charge 1n a gun. More specifically, it con-
sists in an additional obstruction to the rear- |

ward movement of plate 8, this additional
obstruction being removed on and by means
of the firing of the propelling charge within
the gun. 1In the form of the invention
shown in Figs. 1, 2, and 3, this means or ob-
struction consists of a body of combustible

substance 20 (black powder for example)

compressed into the interval wilthin cham-
ber 2 between the wad 7 and the plate 8, and

“engaging both the chamber wall and the

shank of primer rod 6, which last named mem-

ber will preferably be roughened, as shown,

to increase ‘the hold of the filler upon it.
Upon the explosion of the firing charge, the

flames of explosion will gain access through

the passageway 10 and set fire to the filler
20, which will immediately burn away, and
the projectile will pass from the muzzle of
the _
by filler, now occupied by highly compressed

- %‘ases, substantially as though the interwval

45

~ tivbn which is shown in Fig. 4, the additional:
obstructions to the rearward displacement
of plate 8 are pins or bolts 30 (there are

o0

ad been initially an empty air space. The
further operation of the i%n_ition' device will
be precisely what it was before my present
invention was superadded to it. | .

In the specific embodiment of the inven-

- preferably two or more of them), movable

55
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65

radially with respect to plate 8, in chambers
31 formed to receive them in the head of the
tracer stock. These chambers 81 are so ar-

ranged and the bolts 30 are, in the assem-

bling of the parts, so placed that normally
they overlap the edge of the plate 8 to the
rear thereof, That the bolts may be brought
securely to place in the assembling of the
parts, small beveled grooves are preferably
made in the rim of plate 8, and the bolts 30,

‘advanced upon these beveled surfaces, bind
~ thereon.

‘ Further, as shown, the plate-en-
gaging tips of these bolts are preferably of
reduced size, while their enlarged bodies

gun ‘with this space, previously occupied:

999,470

normally engage packing rings 338 of lead or
other material within the correspondingly

shaped chambers 31. The pressure of the
propelling charge drives these bolts outward

along chambers 31, thus leaving plate 8 free

1 to perform its normal operation.

~ In the specific construction shown in Fig.
5, the bolts 40 (which have the same office
as pins.30 of Fig. 4) are arranged to be
driven outward, not as the bolts 30 of Fig. 4,
by the pressure of gases, but by the centrif-
ugal force of the rotating projectile. Ac-
cordingly, the chambers 41, in which these
bolts 40 are movable, are in substantially
free communication with the powder cham-

ber, as by passageways 44, and the bolts are
- initially held in advanced position by back-

Ing springs 42. '

The obstruction to rearward movement of

the plate 8, in the form shown in Fig. 6,

70

80
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consists in a fusible or combustible stop,
composed, for example, of fusible metal or

sinokeless powder, preferably in the form of
a ring 50, carried in the body of the projec-
tile or of the tracer stock, and overlapping
plate 8 to the rear. The heat of the explo-
sion of the driving charge will immediately
destroy this stop: and leave
operate 1n normal manner.

It will be observed of these several em-

bodiments of my invention that there is in

each instance a corporeal obstruction to the

movement of plate 8, effective up to the time
of the explosion of the driving charge; and
that, 1n each instance, the obstruction is re-

plate 8 free to

90
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moved by the energy made active in the ex-

‘plosion. In the specific forms of the inven-

tion, shown in Figs. 1-3 and 6, it is the heat
of the gases of explosion which is the effec-
tive means of removing the obstruction; in

Fig. 4 1t is the pressure of the gases which

effects the end, and again in Fig. 5 it is the
expansive power of the gases which with-
draws the bolts, made eflective however to

this end by the rotation of the projectile as
| 1t 1s fired from a rifled gun. '

" The structure of Fig. 5 will

with the projectile itself; the structures of
the other figures do not depend for their op-

eration on the exact position which they oc-.
cupy 1n ‘the rear surface of the projectile, -

and may be placed either centrally or later-
ally, as will be understood on comparing
Figs.-1 and 6. . ) | .

' In Figs. 1, 2, 5, and 6 the wad 7, which
holds the tracer charge to the anterior end
of chamber 2, is shown to be dovetailed

"in the wall of this chamber. This is my pre-
in thig 129
case formed of an easily fusible metal; the

ferred construction, the wad -being

dovetailing holds the wad in place, and as
the tracer composition burns the wad will
gradually be melted away and the orifice,
through which the tracer burns, gradually

10
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» be ﬁllly.eﬁec-# -
tive only In case the plate 8 is concentric
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of incandescent gases, w hu_h on the explo-
sion of the pr Gpelhnﬂ' Chdl‘“"eq enters port 10,

,aml which would otherwi 1s€ peztcmte e

10

ad T.at once.
V\ hen the packing or flller 20 of Figs. 1—-2

is empleved, 1t will preferably not il com-

pletely the space between the wad 7 and the
plate 8, but, as indicated in the drawings, a

small space 21 will be left at the rear in.

which the flames may have more reacdyv ac-
cess to the filler. ‘The rear surface of the
filler will preferably be coated with shellac

to exclude moisture.

AW
gy

Fig.
and one which reduces the necessary dimen-
sions of the tracer chamber and accordingly
adapts it better to the conditions of certain

- applications. The chamber for the reception

28
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of the gases, which, as the projectile leav es

the gun, are eﬂ’ectwe to blow plate 8 from its
seat, 1s not, 1n this instance, the rear portion
of the chamber w hich contqm% the tracer
comp051t10n

is preferably. as shown, an annular chamber
formed in the stock of the tracer and sur-
rounding the main chamber. In this ecasc

the wad 7° lies in immediate contact with
‘plate 8, and the length of primer rod 6 is

ﬂ"'esponduwlv reduced

The lip of the
npening  of the chamber ‘is

retain wad 7°, as in the Other instances 1t 1S

“retained by dovetmlmg

40
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I have described my invention in its i‘ippll-
cation to an ignition device for a tracer.

the ignition deviceis, for purposes of illustra-

tion, shown 1n connectmn with a tracer 1s

‘mmaterial. Such an 101111:1011 device 1s
adanted to the ignition of “substances within

a ﬂvmg projectile other than a charge of

tracer compound ; and, whatever be the spe-
cific use of this 1gmt10n device, my safety
atta chment which constitutes the present in-

1*&1’1%1071‘ 1S a,pphcable to it.

i cmim herein as my invention:

i ”"he combination of a projectile pro-.
vided with a chamber opening at the rear of
?,.Lf}]ectlle a combustible non-explosive
1y *“hmc compound  arranged 1in said
v v, megns for 1gniting said compound
Gl Hmcnm ¢ of a gun, and means, ren-
{i{ ~ineffective on and by the dlsuhalge of
3 . tor normally preventing operation of

the a{ml Ignition means, substantmﬂy as de-
“seribed. - - - -
2. T €5 nf}mblﬁﬂtjﬂll Wlth a pr(}]ectlle pro-

wrled witi: a chainoer, of a movable member

such case the wad 7 18 pr efor- -1
ably faced rearwardly by a plate 7* of re-
fractory character, formed for example of | ¢
brass or steel, to shield i1t against the biast

4 1llustrates a further modlﬂcatmn_

(as 1t 1s in the other figures),
‘but s a separate chamber 60, later allv placed
_.Wlth respect to the main tracer cha lnbel., and

It
~will be understood, as 1s explained in my
earlier patent referred to, that the fact that.

1. “i *

ﬁdm; et to be shifted by the expancion of
Hw ;" ASCS u‘iowd in sald chamber, an 1gniter
rated by said movablé member, and
mmm«_, mﬂdewd ineffective on and by the
dischurge of a gun, for normally holding
sa ¢l mioval ble member from mov eme_ﬂf -ﬂb
stantiaily as deseribed. |

- 4. "Phe combination of a prn]e{'hk nro-
vided with g chamber containing cmnbnhtl-
ble materinl, a friction priner for igniting
said mwaterial, means operative to ignite the
primer on reduction of the pm_peﬂmg pres-

sure against the projectile, and means nor-
maliy eflective to prevent ignition ot said
primer, but rendered ineffective by the dis-
charge when the projectile, eqmpped there-
) uh 1s fired from a gun.

4. i 1e combination of a projectile, an ig-
nitible substance carried thereby, an ig nition
device carried by said projectile, and 1 Neans,

rendered ineffective by heat, for norn: ]Hr'

70

75_'

80

35

preventing operation of said 1g11ﬂ1m1 aevice

and carried by the projectile in a position
expnqed to the heat of discharge when the
projectile is fired from a gun, substs ]""UELH}T
as described. -

3. The combination of a _pro]ectile an 1g-
nitible substance carried thereby, an ignition

device carried by said projectile, and a mem-

ber formed of combustible ‘material nor-
mally preventing operation of said ignition
flevlce and carvied by the projectilé 1n a po-
sition exposed to the heat r:}f explosion when
projectile is fired from a gun, substan-

Liit

tinlly as deseribed,
preferably |
swaged qver, as is Indicated in Fig. 4, to

4. The combmatlon of a pm}eptﬂe Pro-

vided with a chamber.a port for the en-

trance of gases to said chamber, a movable

member adapted to be shifted by the expan-

sion ol gases stored in said chamber, a
primer ignitible by movement of sald mov-
able member and a member opposing by its

own body the movement of said movable
member and itself removable from such op-

_posm position by or through the discharge,
when the projectile e,quip"wd therewith 1s
ﬁled from a gun, substﬂmmsw as described.

7. In combination with 4 plO]ectﬂe car-
rying an ignitible substance, of an ignition
device including a member normally cl{}Smg

a chamber in said projectile and provided
| with connection to an 1gnition primer, such
‘connection extending through said chamber,
a combustible packmg within said chamber

engaging at once the chamber wall and the

to said chamber, substantially as described.

8. A projectile, an igni tihle substunce car-
ried thereby, an ignition primer lying with-
in said body of 1gnitible supstance, a movable

‘member, operative connecticn between said

moy 2ble member and said ignition primer,
reans rendered ineffective 'b}" the firing of
said projectile from-a gun for preventing
movement of said movable member, and

Y
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‘aforesaid connection, and a gas passageway

125

131



 means for applymg the expanswe power of
‘gas to shift said movable member on the fir- |
1ng of said pr0]ectlle flOIIl a gun, substan- |
tlall}r as described.
9. A projectile, prov 1ded W1th a chamber;
. opening to the rear thereof, a body of tracer
" material held by a fusible wad to the ante- |
- rior end of S&ld chamber, a space within
‘said chamber and to the rear of said wad, a
‘gas passageway leading to said space, and a
~ facing of refractory material covering the
said "ﬁ«.‘:ld substantlally '1‘-3'

"C.a_'t_

| 10

~ rear surface of
S ‘descrlbed .
. 100 A pm]ectlle prowded w1th a chamber '
16 ”opemng to the rear thereof and closed rear-

- ; materm

wardly b {‘a movable plate, a body of tracer
1

'mv hand

eld by a fus1ble wad to the ante~ | }'_ 

rior end of sald chmmber the wall {}f S'lld_? -

chamber overlapping the margin of said
‘wad to the rear thereof, means rendered in-
effective on the dlscharge of the o
from a gun for normally holding said plate

in its position of closure for said chamber,
and means for applymg ‘the. expansive
power of gas to move said plate on the firing 25
- of the p10]ectlle f:mm A gun, substantmllyr“. S
- as described. - IR '

projectile

In testlmonv Whereof I haxe hEI eunto set R

\Vltnesses . -
- PAUL N. CRI’lGHLOW
PR ’1NCIS J TOMASS{Z}N

' ,JQHN,B.SEMPLE. S
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