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To att, whom it may concern: 
Be it known that I, JoHN BoNNER SEM 

PLE, a citizen of the United States, residin 
at Sewickley, in the county of Allegheny and 
State of Pennsylvania, have invented or dis 
ments in Projectiles, of which improvements the following is a specification. 
My invention concerns means for visually detecting the trajectory of projectiles; and 

the object of my improvements is a project 
ile which in flight can readily be observed by 
day and also by night. 

In general terms my invention consists in providing in a suitably-arranged cavity in 
the projectile a quantity of substance which 
while the projectile flies through the air will 
by suitable means be gradually expelled into 
the air and a substance of such properties 
that when so expelled it will form a visible 
trail behind the projectile either of cloud or 
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of light. 
In the accompanying drawings, which 

form part of this specision Figure 1. shows in longitudinal section an explosive 
projectile equipped with a structure embody 
ing my invention, Fig. 2 is a similar view 
showing a modification in the manner in 
which such a projectile may be equipped. 
Fig. 3 is a similar view showing my inven 
tion applied to a “blind' shell; and Fig. 4 is 
a view, also in longitudinal section, showing a 
modification in application to a blind shell. 

Parts which are repeated in the several fig 
ures bear the same reference-numerals in 
each case. 

Referring to Fig. 1, the body of the project 
ile is indicated by 1, and 2 represents the burster-cavity, represented as filled with a 
burster charge. This burster cavity and 
charge are immaterial to my invention in its 
broader terms. The figure, however, illus 
trates the adaptability of the invention and 
shows it in a practical combination. This explosive projectile is equipped in usual 
manner with a base-plug 3 and a fuse 4. 

I provide a chamber 5, adapted to receive a 
tracer substance, and I provide means for 
ejecting or expelling the tracer substance from such containing-chamber while the pro 
jectile is in flight. My preferred construc 
tion involves the use of a tracer substance in 
liquid form. Chamber 5 is preferably and 
conveniently arranged at the rear and in the 

: 
axis of the projectile. It is preferably circu 
lar in cross-section and preferably tapered 
from rear to front. As shown in Fig. 1, it is 
in form a frustum of a cone. A port 6 leads 
from chamber 5 to the exterior of the project 
ille. It is of such size as to permit E. grad 
ual escape of the fluid in the manner pres 
ently to be described and to that end is of 
relatively minute diameter. This port 6 is 
arranged so as to permit the expulsion of all 
or a substantial part of the liquid contained 
in chamber 5 and also to be subject to the 
pneumatic pressure of firing. To these ends 
port 6 leads from a point in or near the edge 
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of the base of the conical chamber and ex 
tends rearward, opening behind the project 
ile, as shown in the drawings. Cavity 5 is 
partially filled with the tracer fluid, and port 
6 is closed in such manner that the liquid will 
not escape in the ordinary usage which the 
rojectile receives before firing; but when 
E. the port will be opened for the pur 
poses to be described. I preferably close 
port 6 with a plug of lead 7, which when the 
projectile is fired will be driven forward into 
chamber 5, leaving the port open. 
The only necessary character of the liquid 

aside from its properties as a liquid is that it 
shall be adapted to visual detection when ex 
pelled. If for daylight use, the fluid may be 
a solution of cheap asphaltum in benzene or 
water containing common red pigment or 
chalk in suspension. For night use I em 
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ploy a liquid which on exposure to the at-. 
mosphere will ignite and produce light. 
Such a liquid is zinc ethyl; another is a so 
ution of phosphorus in carbon bisulfid. The 
substances last named in igniting produce both light 
adapted for use either by night or by day. 
E. operation of this device is as follows: 

A projectile equipped with it is fired. The great pneumatic pressure of the explosion of 
the firing charge is exerted throu 
It drives plug 7 forward into chamber 5. An 
inrush of highly-compressed gas into cham 
ber 5 follows, and so much of chamber 5 as is 
not occupied by the tracer liquid is occupied 
by highly-compressed gas. the projectile 
traverses the gun-barrel it receives its rotary 
movement, and the effect of this rotary 
movement in chamber 5 is to carry the liquid 

and smoke and are accordingly, 

port 6. 

95 

to5 
centrifugally to the walls of the chamber, 
leaving the compressed gases a centrally 



a 

disposed bubble. This bubble will as the 
projectile loses speed iri consequence of the 
inertia of the liquid occupy a rearward posi 
tion in the 'chamber, and have indicated in: 

5-dotted lines in Figs. 1 and 3 a hypothetical 
position of the bubble. When the projectile 
leaves the barrel of the gun, the pressure 
through port 6 rpm without is at once re 
duced to that of the atmosphere. The gas 

to bubble in chamber 5 being subject to a mieh 
greater pressure will expand and drive the 
stirrounding liquid through pott 6, and in 
consequence of the relatively mihute size of 
port 6, the outrush of the liquid will be slow 

15 ared will continue as the projectile flies. The 
liquid thus dispersed in the air will form a 
visible mark of the path of the projectile. 
explosive projectile. 

20 distinct member, suitably secured to the rear 
face of the projectile. In the other case the 
base-plug is modified and chamber 5 is 
formed wi hit My invention is equally 
presentiri each instance. Fig. 1 is, however, 

25 preferable to the extent that the tracer de 
viee cannot encroach upon and reduce the 
size of the burster-cavity. in Fig. 3 and Afhave shown in alterna 
tive form my invention applied to a blind 

3o cavity, but lacking a burster charge. Such 
ablind shell is commonly iyi in target 
practice. In such case I find it convenient. 
instead offorming a separate and independent 
chamber for the tracer substance to employ 35 the burster-cavity itself to that end. The burster-cayity is ordinarily approximately 
conical inform, and its axis coincides with the 
axis of the projectile. 

- 40 converge anteriorly to a rounded apex. In 
such case I carry port 6 inward through the 
rear wall of the projectile and conveniently 
through the base-plug 3 in the mannershown 

45 in Fig. 3 to the burster-cayity 2 at a point in 
or near the edge of the base of the cavity. 
The point of opening into cavity 2 may of 
course be varied to meet practical conditions. 
The walls of the burstér-cavity of a shell as 

ordinarily constructed converge very grad O 

5 ually, and since in the E. of my inven tion the position of the last remnant of liquid 
in the chamber is a resultant of varying 
forces pott 6 may be prolonged into the 

55 chaibér to any desired point that it may carry ort the last dregs of the liquid. In 
... Fig. 4 have shown such a prolongation of 

port 6in a tube 6. In this figure I have also 
shown pott 6 RS: centrally through the 

6o fuse-plug 4", which in a blirid shell takes the 
place of an operative fuse. 

... If the formation of port 6, particularly 
whea carried through the base-plug of an 'of 
dinally blitid shell, it F. be necessary to 

65 drill a hole of some length. It will be ui 

provide 
having a 

in one case it forms a 

shell-i.e., a shell provided with a burstei 

Its circular base is 
formed by the base-plug. 3,'arid its side walls. 
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derstood that only a portion of his pro 
longed hole need be of the minute diameter 
essential to successful use of the invention. 

Although I have shown a device embody 
ing my invention applied to explosiye pro jectiles, its application to all projectiles, 
whether explosive or not, is obvious. 
The invention described herein is to be distinguished from projectiles used for dis 

tiibuting oil on water, such projectiles being 
with a liquid-containing chamber 
ort for the inflow of a displacing 
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liquid and another port for the escape of oil. 
I claim as my invention - 1. A projectile provided with a chamber 

adapted to contain Tis and provided 
with an opening adapte 

Figs. 1 and 2 show my device applied to an e - 
to control the es 

cape of liquid during the flight of projectile, 
said chamber being closed except as regards 
the discharge. 

2. A projectile provided with a chamber 
ped to contain a liquid and provided 

with an opening for the escape of liquid, said 
chamber being closed except as regards the 
escape-opening, means for closing said open 
ing removable on the discharge of the pro 
jectile from the gun, substantially as de 
scribed. - 

3. A projectile provided with a chamber 
adapted to contain liquid, said chamber be 
ing provided with an outlet leading there 
from, said chamber being closed except as 
regards said outlet and a plug normally clos 

90 

95 

ing said port and reiniovable by external pres 
suffe. 4. An explosive projectile having a burst 
or cavity and provided with an auxiliary 
chamber adapted to contain a liquid, said 
liquid having a port or outlet adapted to coh. 
trol the escape of liquid during the flight of 
the projectile substantially as described. 

5. The combination of a projectile having 
a fuse in its rear end, of a tracer device con 
nected to the rear end of the projectile and 
forming a gas-check for the fuse, said tracer 
device having a liquid-containing chamber 
and means for maintaining a continuous dis 
charge of the liquid from the projectile dur 
ing its flight. 

6. The combination with a projectile, of a 
tracer device comprising a casing secured 
upon the rear end of the projectile, said cas 
ing having one or more openings in its pe. 
riphery for the discharge of tracer material 
under centrifugal force. " . . w 

7. In a projectile, the combination of a. 

CO 
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fuse having a connection with the base there- . 
of, and a tracer device also having a connec 
tion with the base of said projectile, but in 
dependent of the connection of said fuse, said device extending across the base of said fuse, thereby forming a gas-cheek, therefor, 
and having a recess or chamber for tracer 
material. 8. The cornbination with a projectile hav 

I 25 

  



835,714 

ing a fuse in its rear end, of a tracer device 
connected to the rear end of the projectile independently of the fuse and forming a gas 

d 

check for the fuse, said tracer device having a 
recess or chamber for tracer material. 

9. The combination with the projectile 
having the fuse at its rear end, of a tracer de 
vice connected to the rear end of the project 
ile forming a gas-check and spel 
support.for the fuse, said tracer device hav 
ing a recess or chamber for tracer material. 

10. The combination with a projectile hav 
ing a fuse at its rear end, of a tracer device. 
connected to the rear end of the projectile independently of the fuse and forming a gas 
check and supplemental support for the fuse, 

said tracer device having a recess or chamber 
for the tracer material. 

11. The combination with a projectile hav 
ing at its rear end a fuse provided with an expanded base or flange at its outer end, of a 
tracer device connected to the projectile and 
abutting against said base or flange and form 
ing a gas-check and supplemental support 
for the fuse. 

In testimony whereof I have hereunto set my hand. 
JOHN BONNER SEMPLE. 

Witnesses: 
BAYARD H. CHRISTY, 
E. E. GAITHER. 
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