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ABS’I‘RACT UF THE DISCLUSURIE 
-A dart projectile with a cylinder mechanism for carry 

ing and discharging a tlowable material on impact having 
a hollow cylinder wall threadedly iitted with a front nose 
plug and a rear stabilizer tailpiece. Within the cylinder 
is at least one plunger piston enclosing an explosive 
charge. At least one fluid directino piston covers material 
discharge ports in the cylinder wall, and has an inner 
cuspidal curved surface with a removable plug inserted 
longitudinally therethrough for loading liowable material 
into the projectile. Impact hres the explosive charge, there 
by moving the plunger piston and exerting pressure on 
the ilowable material, causing the fluid directing piston to 
be moved clear of the material discharge ports so that 
the cuspidal surface on said piston may direct the iiow 
of material through the material discharge ports. 

BACKGROUND OF THE INVENTION 

This invention relates to a dart projectile, and more 
particularly to an easily loaded dart projectile with a 
cylinder mechanism for carrying and discharging a flow» 
able material, such as dye or tear gas, in a spray pattern 
on impact with a target. 

Dart-type projectiles carrying a charge of dye have 
heretofore been used in marking animals from a distance 
so that an animal to be removed from a pack or herd of 
animals at a subsequent time may be easily identified. 
More recently, proposals have been made to use such 
material dispensing dart projectiles in police work, par 
ticularly i-n the area of riot control. Law enforcement 
officers may, for example, mark an individual agitator or 
agitators in an emotionally aroused crown for subsequent 
identiñcation, withouthaving to actually enter or break 
through the ranks of a crowd. In such cases, various types 
of dyes may be used for maximum visibility, such as 
brightly colored dyes or materials containing iluorescent 
compounds which emit a visible radiation when exposed 
to radiation from a suitable source. 
A dart type projectile of this nature also becomes an 

effective agent for dispersing a crowd when it is loaded 
with a chemical such as, for example, a tear gas. In this 
case, the dart is effective whether it actually strikes an 
individual or merely strikes within or near the area in 
which one or more individuals are located, since the tear 
gas is discharged or sprayed in either-'case upon impact. 
An individual who breathes the tear gas, whether he is 
struck directly by the dart or is merely in the area of the 
dart’s impact, will suffer a temporary disabling burning 
sensation of the eyes, but will not otherwise be harmed 
or injured. 

While the material discharging darts of this type have 
been heretofore described in the prior art, those currently 
being used are generally constructed of a relatively com 
plex mechanism, and are difñcult to load for use. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide an improved 
dart type projectile for carrying and discharging a How 
able material upon impact. 
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Another object of the present invention is to provide 
an improved marking dart of relatively simple and in 
expensive construction. 

Another object of the present invention is to provide 
an improved dart projectile for discharging a ñowable 
material from both ends thereof upon impact. 
An additional object of this invention is to provide a 

material discharging projectile having an improved spray 
pattern. 
A more specific object of this invention is to provide 

an improved dart type projectile for carrying and dis 
charging ̀a ñowable material on impactwhich may easily 
be loaded for use. 

Yet another object of this invention is to provide a 
material discharging projectile suitable for use with a 
variety of nose plug designs. 
A still further object of this invention is to provide an 

improved explosive charge for use as an impact detonat 
ing device. 

Briefly, these and other objects are attained in one 
aspect of the present invention which provides a dart 
projectile having a unique simplified cylinder mechanism 
for loading, carrying, and discharging a ñowable material 
therefrom on impact. A hollow cylinder wall is threadedly 
fitted with a front nose plug and a rear stabilizer tailpiece. 
Within the cylinder is a plunger piston having an ex 
plosive charge inserted into the rear end thereof. -A fluid 
directing piston normally covers material discharge ports 
in the cylinder wall, and has an inner cuspidal curved 
surface to direct the discharge pattern with a removable 
plug threadedly inserted longitudinally therethrough for 
loading fiowable material into the projectile. Impact lires 
the explosive charge, thereby moving the plunger piston 
and exerting pressure on the ilowable material, causing 
the huid-directing piston to be moved clear of the exhaust 
ports so that the cuspidal surface thereon may direct 
the ñow of material through the exhaust ports. The dart 
may be accurately loaded with tlowable material merely 
by removing the plug which is inserted longitudinally 
through the fluid-directing piston and adding flowable 
material therethrough. Dilferent types of nose plugs may 
be provided by threading them into the cylinder wall. 

BRIEF DESCRIPTION OF THE DRANVINGS 

These and other objects, features, and advantages of 
the invention will become more fully apparent to those 
skilled in the art from the following description of an 
illustrative embodiment of the invention, as shown in the 
annexed drawings, wherein like reference characters 
designate like or corresponding parts throughout the 
several iigures, and in which: 

FIG. 1 is a side cross-sectional view of a dual end dis 
charge chamber dart in accordance with the present in 
vention ready for use; 
FIG. 2 is a similar view of the above dart after the 

charve has been fired; 
FIG. 2a is an enlarged side cross-sectional view of a 

moditication of the explosive charge of FIGS. l and 2; 
FIG. 2b is a sectional View taken along line 2b-2b 

of FIG. 2a; 
FIG. 3 is a similar view of a single end discharge dart 

in accordance with the present invention; 
FIG. 4 is an enlarged cross-sectional view showing 

discharge slots suitable for use with the dart of the pres 
ent invention; 
FIG. S is an enlarged detailed cross-sectional exploded 

view of a dispenser plug and threaded plug pin therefor 
suitable for use in the present invention; 
FIG. 6 is a perspective view of a rubber-tipped nose 

plug which may be used with the present invention; 
FIG. 7 is a perspective view of a steel-tipped penetrat 

ing nose plug for use with the present invention; and 
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FIG. 8 is a perspective view of a penetrating needle 

tipped nose plug for use with the present invention. 

DESCRIPTION 0F AN ILLUSTRATIVE 
EMBODIMENT 

Referring now to the drawings, and more particularly 
to FIGS. l through 3, two types of dispersers for ejecting 
ñowable material upon impact with a target are illus 
trated. A disperser having exhaust ports on each end of 
the barrel is shown ready for tiring in FIG. 1, and after 
the charge has been ignited in FIG. 2. FIG. 3 illustrates 
a disperser having exhaust ports on only one end of the 
barrel. The size and type of the disperser is determined 
by how much and what type of flowable material, i.e., 
liquid gas or powder, is to be used. Likewise, configura 
tion and location of exhaust ports will be determined 
by the physical ñow properties of a particular ño-wable 
material being used, using small holes for a low ñuid vis 
cosity, and larger holes for higher viscosity compositions. 
Very high viscosity compositions will require the use of 
slotted ports, as shown in FIG. 4. 

Referring now more particularly to FIGS. 1 and 2, a 
dart constructed in accordance with the teachings of the 
present invention comprises a tubular body member 10 
for carrying a flowable discharge material such as a dye 
or tear gas. The tubular body member is threaded at the 
forward and afts ends 12 and 12' thereof for receiving 
a forward cylindrical end cap 14 and a rear cylindrical 
end cap 14’. The tubular body member 141 and the end 
caps 14 and 14' may be constructed of any suitable rigid 
material, such as aluminum or the like. 
A plurality of material discharge apertures 15 and 15’ 

for delivering the ñowable material carried by tubular 
body member 10 are disposed in the Wall of the tube 
slightly in from each of the ends thereof, being aligned 
transversely with the longitudinal axis of tubular body 
member 10 and circumferentially spaced about the cir 
cular wall thereof. 
At the forward end of tubular body member 10, the 

forward end cap 14 is provided with a circumferential 
groove for receiving therein a fluid sealing device 16, for 
example a rubber O-ring, adapted to be compressed be 
tween a flange 17 on the end cap defining the groove 
and the annular end wall 18 of tubular body member 10 
when the end cap is threadedly secured thereto. While the 
material discharge darts shown in FIGS. 1-3 have plain 
nose plugs, different types of special purpose nose plugs 
may be used with any of the darts constructed in accord 
ance with the present invention, such as, for example, 
those illustrated in FIGS. 6-8, described in more detail 
below. 

Within the tubular body member 10, the ñowable dis 
persing material is contained between a Huid-directing 
piston member 22 and a fluid-propelling piston member 
24 as illustrated in FIG. 3. A similar construction is 
shown in FIGS. l and 2 for a material discharging dart 
designed to deliver a larger volume of iiuid material over 
a wider area and having exhaust ports 15 and 15’ located 
near respective ends of tubular body member 10. In such 
a construction, two fluid-propelling piston members 24 
and 24’ are centrally positioned within tubular body mem 
ber 10 with an explosive charge 70 ñtted into inwardly 
directed open ends of each such member, as shown in 
FIG. l. Two fluid-directing piston members 22 and 22' 
are positioned in front of each respective set of exhaust 
ports 15 and 15’ to prevent premature discharge of ñow 
able dispersing material in the same manner as in the 
single end discharging dart of FIG. 3. Each of the ñuid 
propelling piston members 24 and 24' is a generally 
tubular member having an outwardly facing closed end 
and an inwardly facing open end, formed of a compressi 
ble material, such as rubber. The fluid-propelling piston 
members 24 and 24’ have a closed end facing outwardly 
toward material discharge ports 15 and 15’ located in the 
distal ends of the tubular body member. The cylindrical 
surface 25, 25’ of fluid-propelling piston member 24, 24’ 
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provides a fluid-tight seal with the inner lwall of tubular 
body member 10. Fitted into the inwardly-directed open 
ends of huid-propelling piston members 24, 24' is a single 
explosive charge generally indicated at 70. 
As shown in FIGS. 2a and 2b, the explosive charge 70 

includes a hollow cylindrical casing 71 having a closed 
end 72 and an open end 73. An explosive powder 74 is 
provided in casing 71 between casing closed end 72 and 
a suitable percussion explosive means, such as primer 
cap 75. A firing pin 76 is supported for axial _sliding 
movement within casing 71 and is maintained in a dis 
placed non-íiring position by a spring means 77, as shown 
in FIG. 2a, or by a detailed frictional engagement of the 
ñring pin with the casing as shown in FIGS. 1 and 2. 
The open end of casing 71 is crimped as at 78 for re 
taining the firing pin 76 therein. Firing pin 76 is pro 
vided with a pointed tiring tip 79 and includes a body por 
tion smaller in diameter than casing 71 to permit explo 
sive gases to escape from casing 71 in the event the firing 
pin 76 is not blown out of the casing 71 by the explo 
sion, and the firing pin may be provided with a plurality 
of circumferentially spaced axially extending passageways 
S0 to aid in the escape of explosive gases in such event. 
Upon impact, the momentum of the dart projectile car 

ries tiring pin 76 forward, striking primer 75 and thereby 
igniting powder 74. In some cases the explosive face of 
the primer 75 may be suflicient for the necessary opera 
tion and then powder 74 may be omitted. The resulting 
explosion causes a buildup of gas pressure on the inner 
side of the fluid-propelling piston members, and the ex 
panding explosive gases force this piston to the ends of 
the material discharging dart, thereby exerting lforce on 
the material to be discharged and forcing it through the 
material discharge apertures 15, 15’. As previously indi 
cated, the design of this element is essentially the same 
whether the dart is provided with discharge apertures 15 
and 15' at the forward and aft ends, as shown in FIGS. 
l and 2, or only provided with discharge apertures 15 
at the forward end thereof, as illustrated in FIG. 3. If 
desired, a small coil spring 77 may be disposed between 
the ñring pin 30 and the primer cap 32, as shown in FIG. 
2a in order to prevent accidental ñring thereof. 
The aft end of tubular body member 1li is sealed by 

the rear end cap 14', sealably secured thereto in the same 
manner as the forward end cap 14. Flight stabilizer ñns 
40 are secured to rear end cap «14' to provide stability in 
ñight. 

Within the tubular body member 10, the flowable ma 
terial to be discharged is contained between a fluid-direct 
ing piston member 22 and the rubber insert member 24. 
The unique construction of piston 22 is an important fea 
ture of the present invention. When assembled, piston 22 
includes a cylindrical body 23 having a flat outer surface 
2S at one end thereof and a cuspidal-curved inner surface 
30 forming the opposite end thereof. Annular grooves 
are provided in the lateral surface 26 of cylinder 23 for 
receiving a pair of O-rings 36 and 36', thereby providing 
a Huid and frictional seal between the piston 22 and the 
inner wall of tubular body member 10. As seen in more 
detail by reference to FIG. 5, the fluid-directing piston 
member 22 is formed of two detachable sections, an outer 
female portion 23 and a corresponding inner male portion 
27. Piston member 22 serves several functions: occluding 
the material discharge apertures formed in tubular body 
member 10 when the dart is in its storage condition; 
separating to allow the addition or removal of dispersible 
material into the material discharge dart; and, when fitted 
together, directing the iinid ñow in a unique pattern 
through the material discharge apertures in the tubular 
body member when the device has fired. In the particular 
embodiment illustrated, the hollow portion of outer cy 
lindrical female body portion 23 has three separate cham 
bers: a first threaded cylindrical chamber 42, an inner 
intermediate cylindrical chamber 44, and an innermost and 
narrower tubular chamber 46. The inner male portion 27 
of the cylindrical body member 22 comprises a threaded 
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section 43, corresponding in size to threaded receptacle 42 
of the outer female portion of the cylindrical body. An in 
termediate cylindrical section 45, corresponding in size to 
opening 44 in the female portion, narrows to an elongated 
cylindrical member 47 which protrudes through corre 
sponding opening 46 in the female body portion. An 
O-ring 48 is inserted at one or more junctions between 
two adjoining sections of inner male portion 27 to insure 
a ñuid-tight seal when the inner male portion is threadedly 
fitted to the outer female portion. To aid in inserting and 
removeing the inner male portion, a slot 50 is provided 
in the outer fiat surface 28’ thereof for receiving a tool 
such as a screwdriver. 

In operation, the tubular body member 10 is usually 
formed of such size and shape as to fit into the tiring 
chamber of a standard bore gunfThe word “gun” is used 
herein in its broadest sense, to include any device for 
discharging a missile from a barrel, such as a rifle, shot 
gun, or other explosive-powered guns, or any similar 
means for propelling bullets, shot or other missiles. 
Upon impact with a target, the explosive force gen 

erated and the liberated expanding gases combine to 
apply a force against the fluid-propelling piston members 
24, 24’. The force against pistons 24, 24’ is transmitted 
through the material contained within the dart tubular 
body member 1t) to fluid-directing piston members 22, 
22' thereby moving the pistons 22 and 22’ fore and aft, 
respectively. When the cylindrical portions 26, 26’ of 
pistons 22 and 22’ are moved past the fore and aft ma 
terial discharge apertures l5 and 15’ in the tubular body 
member wall 1li of the dart, the material is swept out 
wardly and directed by the cuspidal‘curved portions 30 
and 3G' of Huid-directing piston members 22 and 22’ in 
the manner shown in FIG. 2, thereby creating a spray 
pattern for the material as it is discharged. 
The dart discharge device of the present invention may 

be used with a plain nose plug consisting only of forward 
end cap 14, or may be fitted with various nose plugs for 
particular purposes. Thus, for example, the nose plug 
shown in FIG. 6 may have a compressible, suction-cuplike 
nose portion 52 fitted at the end thereof, permitting the 
use of the dart against individuals or animals Without 
fear of causing permanent injury to them from having 
been struck thereby, and the dart will cling to the struck 
body during discharge. 
When it is desired to penetrate wood or metal, a steel 

tipped nose plug 54 such as that shown in FIG. 7 may 
be used. Still another suitable design is shown in FIG. 8 
wherein a hollow needle 56 is affixed to the end of the 
nose plug in order to enable ready penetration through 
wire mesh, glass, steel or wood and for subcutaneous 
injections. 
As will be apparent to those skilled in the art, the 

assembly and loading of dart discharge devices manu 
factured in accordance with the present invention is 
greatly simplified over those known in the prior art. Fluid 
propelling piston members 24, 24’ are lubricated along the 
cylindrical Wall thereof with a suitable lubricant, such as 
one of the known silicone lubricants, and slidably moved 
back and forth along the inner wall of tubular body 
member 10 in order to thoroughly lubricate said wall. 
When a device for discharging ñowable material out of 
both the fore and aft ends is being loaded, an explosive 
charge 70 may be inserted in receptacles formed in the 
two fluid propelling piston members, 24 and 24', taking 
note of the front and rear ends of the assembly to insure 
that the firing pin 76 will move forward on impact. This 
assembly is then inserted into the tubular body member 
barrel and pushed to the center thereof. The female por 
tions 23 and 23' of fluid-directing piston member cylin 
drical bodies 22, 22’ are inserted into both ends of tubular 
body member barrel 10, just beyond material discharge 
apertures 11S, 15’. With a suitable injection apparatus, 
such as a hypodermic syringe or the like, the cavity in 
the tubular body member which is now formed between 
the fluid-directing piston members and the duid-propelling 
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piston members may be iilled with the powder, gas or 
liquid to be dispersed. The inner male portions 27, 27’ 
are tightly screwed into the respective duid-directing 
piston member cylindrical body portions 26, 26’ as far 
as they will go. A suitable forward end cap 14, with or 
without a nose plug as herein described, is fitted onto 
the front end of the disperser, and the rear end cap 14 
and flight stabilizer fins 40 are fitted onto the rear of the 
disperser. The disperser is now ready for use. 
A similar assembly procedure is used in preparing a 

dispersing dart projectile having material discharge aper 
tures located on only one end thereof, such as that shown 
in FIG. 3. After the tubular body member barrel has been 
lubricated as described above, an explosive charge 70 is 
inserted into the huid-propelling piston member 24, keep 
ing the open end of the cylinder 71 facing outwardly 
therefrom. This assembly is then inserted into the barrel, 
and pressed flush with the rear end thereof. A rear end 
cap 14' and a iiight stabilizer tin tail piece 40 are then 
fitted onto the rear end of the tubular body member 10. 
The remainder of the assembly process is the same as 
described above for the dual disperser. 

Of course, many modifications of the described device 
are possible. For example, referring now to FIG. 4, mate 
rial discharge apertures 15 and 15’ may be slotted and 
directed obliquely with respect to the longitudinal axis 
of the tubular body member 10 as shown at 58 to provide 
a unique dispersion pattern for high viscosity ñowable 
materials. 

It will be appreciated that while the foregoing disclosure 
relates only to a preferred embodiment of the invention 
for delivering flowable materials, such as liquids, powders, 
granules, iiakes or any other dispersible materials, onto 
a distant target, it is capable of numerous modifications 
or alterations which may be made by those skilled in the 
art without departing from the spirit and scope of the 
invention as set forth in the appended claims. 
What is claimed is: 
1. A material discharging dart projectile for carrying 

and discharging a ñowable material on impact, com 
prising: 

(a) a hollow cylinder means having at least one dis 
charge aperture formed in the wall thereof; 

(b) a first retainer means movably supported within 
said cylinder means adjacent said aperture; 

(c) means for releasably holding said iirst retainer 
means within said cylinder means at a location axi 
ally spaced from said aperture; 

(d) a second retainer means movably supported within 
said cylinder means; 

(e) means for releasably holding said second retainer 
means within said cylinder means in axially spaced 
relationship relative to said first retainer means to 
define an enclosed cavity area therebetween for con 
taining an amount of material to be discharged, said 
means for releasably holding said first and second 
retainer means within said cylinder means detailed 
for forming a sealing relationship between said cylin 
der means and said retainer means whereby said ma 
terial will be trapped within said enclosed cavity 
area; and 

(f) means for axially displacing said retainer means 
relative to said cylinder aperture in response to an 
im'pact force so that said aperture will be in fluid iiow 
communication with said enclosed cavity area where 
by material contained within said cavity area can be 
discharged through said aperture. 

2. A material discharging dart projectile as described 
in claim 1 further characterized in that at least one of 
said retainer means includes a selectively scalable open 
ing extending therethrough whereby material to be dis 
charged can be introduced through said selectively seal 
able opening into said enclosed cavity area. 

3 A material discharging dart projectile as described 
in claim 2 further characterized iu that said selectively 



3,715,990 
sealable opening includes a removable plug detailed to be 
releasably inserted Within said material introduction 
opening. 

4. A material discharging dart projectile as described in 
claim 1 further characterized in that said retainer means 
adjacent said cylinder aperture includes a shaped inwardly 
directed portion detailed for directing material contained 
Within said enclosed cavity area outward through said 
aperture in response to said impact force. 

5. 'A material discharging dart projectile as described 
in claim 1 further characterized in that said cylinder 
means includes flight stabilizing means supported thereon 
adjacent an end thereof. 

6. A material discharging dart projectile as described 
in claim 1 further characterized in that said means for 
axially displacing said retainer means includes a power 
operable element detailed for releasing a power force in 
response to an impact force being applied to said dart 
projectile. 

7. A material discharging dart projectile as described 
in claim 6 further characterized in that said power oper 
able element includes an explosive and means for effect 
ing detonation of said explosive in response to said 
impact force. 

8. A material discharging dart projectile as described 
in claim 1 further characterized in that said projectile 
includes a third retainer means movably supported within 
said cylinder means and wherein means is provided for 
releasably holding said cylinder means in axially spaced 
relationship relative to said second retainer means and 
on an opposite side thereof from said first retainer means 
to define a second enclosed cavity area therebetween for 
containing a second amount of material to be discharged 
and wherein said cylinder means includes a second aper 
ture means formed in the Wall of said cylinder means 
axially spaced relative to said second enclosed cavity area. 

9. A material discharging dart projectile as described 
in claim 8 further characterized in that said second mate 
rial retainer means includes a first and second axially 
displaced portion with a power operable element sup 
ported therebetween, said power operable element de 
tailed for driving said second retainer means first and 
second portions in opposite axial directions in response 
to said impact force whereby said first retainer means will 
be axially displaced an amount to effect a ñuid flow com 
munication between said first aperture means and said 
first enclosed cavity area and whereby said third retainer 
means will be axially displaced an amount to effect a 
fluid flow communication between said second aperture 
means and said second enclosed cavity area so that the 
material contained within said first cavity area and said 
second cavity area can be discharged through said first 
and second aperture means, respectively. 

10. A material discharging dart projectile as described 
in claim 8 further characterized in that said operable 
power element includes an explosive and means for efr’ect 
ing detonation of said explosive in response to said impact 
force. 

11. A material discharging dart projectile as described 
in claim 8 further characterized in that said third retainer 
means includes a selectively scalable opening means ex 
tending therethrough for allowing said material to be 
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discharged to be introduced into said second enclosed 
cavity area. 

12. A material discharging dart projectile as described 
in claim 11 further characterized in that said selectively 
scalable opening includes a removable plug means releas 
ably mounted within said retainer opening. 

13. A material discharging dart projectile as described 
in claim 8 further characterized in that said third retainer 
means includes a shaped inwardly directed portion de 
tailed for directing material contained within said second 
enclosed cavity area outward through said second aperture 
means in response to said axial displacement of said third 
retainer means. 

14. A material discharging dart projectile as described 
in claim 1 further characterized in that said cylinder means 
includes a removable cap at each end thereof for main 
taining said first and second retainer means Within said 
cylinder means. 

15. A material discharging dart projectile as described 
in claim 8 further characterized in that said cylinder means 
includes a removable end cap mounted at each end thereof 
for maintaining said first, second and third retainer means 
within said cylinder means. 

16. A material discharging dart projectile for carrying 
and discharging a ñowable material upon impact, corn 
prising: 

(a) a hollow cylinder means having at least one dis~ 
charge aperture formed in the wall of said cylinder 
means adjacent each end thereof; 

(b) a first retainer means movably supported within 
said cylinder means adjacent one end thereof; 

(c) means for releasably holding said first retainer 
means Within said cylinder means at a location spaced 
inward from one of said aperture means; 

(d) a second retainer means movably supported within 
said cylinder means; 

(e) means for releasably holding said second retainer 
means within said cylinder means adjacent an oppo 
site end thereof and inwardly spaced from said other 
aperture means; 

(f) a third retainer means movably supported within 
said cylinder means substantially intermediate said 
ñrst and second retainer means; and 

l(g) means contained within said third retainer means 
for axially displacing said first and second retainer 
means relative to said cylinder aperture means in 
response to an impact force so that said first and 
second aperture means will be in flow communication 
with said first and second cavity areas, respectively, 
whereby material contained within said cavity areas 
can be discharged outward through said aperture 
means. 
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